
 

IEC 62899-301 -1  

Edition  1 .0 201 7-05 

INTERNATIONAL 
STANDARD 

 

Printed electronics –  

Part 301 -1 :  Equipment – Contact printing – Rigid master – Measurement method 

of plate master external  dimension 

IE
C
 6
2
8
9
9
-3

0
1
-1

:2
0
1
7
-0

5
(e

n
) 

  

  

® 

 

 

colour
inside

  



 

 

  

 THIS PUBLICATION  IS COPYRIGHT PROTECTED 

 Copyright © 201 7 IEC,  Geneva,  Switzerland   
 
Al l  rights  reserved.  Un less  otherwise specified ,  no part of th is  publ ication  may be  reproduced  or u ti l ized  in  any form  
or by any means,  electronic or mechanical ,  includ ing  photocopying  and  microfi lm,  wi thout permission  i n  wri ting  from  
ei ther IEC or IEC's  member National  Committee i n  the country of the requester.  I f you  have any questions about I EC 
copyright or have an  enqui ry about obtaining  addi tional  rights to th is  publ ication,  please contact the  address below or 
your local  I EC member National  Committee for further information.  

 

IEC Central  Office Tel . :  +41  22  91 9  02  1 1  
3,  rue  de Varembé Fax:  +41  22  91 9 03  00  
CH-1 21 1  Geneva 20 i nfo@iec.ch  
Swi tzerland  www. iec.ch  

 

About the IEC 
The I nternational  E lectrotechnical  Commission  (IEC)  is  the  lead ing  g lobal  organization  that prepares  and  publ ishes 
I nternational  Standards for al l  electrical ,  electron ic and  related  technolog ies.  
 

About IEC publ ications   
The technical  content of IEC publ ications is  kept under constant review by the IEC.  Please make sure that you  have the 
latest ed ition,  a  corrigenda or an  amendment might have been  publ ished.  
 

IEC Catalogue - webstore.iec.ch/catalogue 
The stand-alone appl ication for consulting the entire 
bibl iographical  information on IEC International  Standards,  
Technical  Specifications,  Technical  Reports and other 
documents.  Available for PC,  Mac OS,  Android  Tablets and 
iPad.  
 

IEC publications search - www.iec.ch/searchpub 
The advanced search enables to find  IEC publ ications by a 
variety of criteria (reference number,  text,  technical  
committee,…).  I t also gives information on projects,  replaced 
and withdrawn publ ications.  
 

IEC Just Published - webstore.iec.ch/justpublished 
Stay up to date on al l  new IEC publ ications.  Just Publ ished 
detai ls al l  new publ ications released.  Avai lable onl ine and  
also once a month by email.  

Electropedia - www.electropedia.org 
The world's leading onl ine dictionary of electronic and 
electrical  terms containing 20 000 terms and definitions in 
Engl ish and French,  with  equivalent terms in 1 6 additional  
languages.  Also known as the International  Electrotechnical  
Vocabulary (IEV) onl ine.  
 

IEC Glossary - std.iec.ch/glossary 
65 000 electrotechnical  terminology entries in English and 
French extracted  from the Terms and Definitions clause of 
IEC publ ications issued since 2002.  Some entries have been 
col lected from earl ier publications of IEC TC 37,  77,  86 and 
CISPR.  
 

IEC Customer Service Centre - webstore.iec.ch/csc 
I f you  wish  to give us your feedback on this publ ication or 
need further assistance,  please contact the Customer Service 
Centre:  csc@iec.ch.  
 

 

  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC 62899-301 -1  

Edition  1 .0 201 7-05 

INTERNATIONAL 
STANDARD 

 

Printed electronics –  

Part 301 -1 :  Equipment – Contact printing – Rigid master – Measurement method 

of plate master external  dimension 

 

 

 

 

INTERNATIONAL 

ELECTROTECHNICAL 

COMMISSION   
ICS 1 9.080;  37.1 00.1 0  

 

ISBN 978-2-8322-4302-2 

 

  

  

® Registered  trademark of the International  Electrotechnical  Commission 

® 

 

   Warning!  Make sure that you obtained this publication from an authorized distributor.  

 

colour
inside

  



 – 2  – I EC 62899-301 -1 : 201 7  © I EC  201 7  

CONTENTS  

FOREWORD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4  

INTRODUCTION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  

1  Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

2  Normative  references  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

3  Terms and  defin i ti ons  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

4  Measurement methods  for geometrical  s i ze  of p late  master . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

4. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

4. 2  Procedure  A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

4. 2. 1  Measuring  i nstrument  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

4. 2. 2  Measurement of edge  l ength  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

4. 2. 3  Edge squareness  [1 ] [2]  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

4. 2. 4  Measurement of edge  stra ightness  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

4. 2. 5  Th ickness  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

4. 3  Procedure  B  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

4. 3. 1  Measuring  i nstrument  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

4. 3. 2  Procedure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

4. 3. 3  Report  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

5  Measurement method  for fl atness  of p l ate  master substrate  [4 ]  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

5. 1  Measuring  i nstrument. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

5. 1 . 1  Method  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

5. 1 . 2  Mechan ical  s tylus  measuring  instrument . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

5. 1 . 3  Optical  s tyl us  measuring  i nstrument  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

5. 1 . 4  Cal ibration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

5. 1 . 5  Envi ronment con trol  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

5. 1 . 6  Measurement cond i ti ons  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

5. 1 . 7  Measurement location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

5. 2  Procedure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

5. 3  Report. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

6  Measurement method  for surface  roughness  of pl ate  master substrate  [5]  . . . . . . . . . . . . . . . . . . . . .  1 9  

6. 1  Measuring  i nstrument. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

6. 1 . 1  Method  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

6. 1 . 2  Mechan ical  s tyl us  measuring  i nstrument  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

6. 1 . 3  Optical  s tyl us  measuring  i nstrument  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

6. 1 . 4  Cal ibration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

6. 1 . 5  Envi ronment con trol  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

6. 1 . 6  Measurement cond i ti ons  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

6. 1 . 7  Measurement location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

6. 2  Procedure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20  

6. 3  Report. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20  

Bib l iography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

 

F i gu re  1  – I l l ustration  of the  terms  defined  for measuring   the  geometrical  s i ze  of a  
p late  master . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

Figure  2  – Graph ical  i l l ustration  of fl atness  [1 ]  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

Figure  3  – Measurement procedure  of edge  l ength  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

Figure  4  – Measurement procedure  of edge  squareness  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

  



I EC 62899-301 -1 : 201 7  © I EC  201 7  – 3  –  

F i gure  5  – Measurement procedure  of edge  stra ightness  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

Figure  6  – Measurement l ocations  for geometrical  s i ze  of p l ate  us ing  CMM  . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

 

Table  1  – Example  of profi l e  measurement resu l ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

Table  2  – Example  of fl atness  measurement resu l ts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

Table  3  – Example  of surface  roughness  measurement resu l ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20  

 

  

  



 – 4  – I EC 62899-301 -1 : 201 7  © I EC  201 7  

I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
PRINTED ELECTRONICS –  

 
Part 301 -1 :  Equipment – Contact printing  – Rigid  master –  
Measurement method  of plate  master external  d imension  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  comm i ttees  ( I EC National  Commi ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  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 ternational  S tandards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC  
Publ i cation(s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC al so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y  
wi th  the  I n ternational  Organ i zation  for S tandard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement  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  poss ible,  an  i n ternati ona l  
consensus  of opi n ion  on  the  re l evant subjects  s i nce  each  techn ical  commi ttee  has  representati on  from  al l  
i n terested  I EC National  Committees.   

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 ten t 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  
transparen tl y to  the  maximum  exten t possib le  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  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  respons i ble  for any 
services  carri ed  ou t  by i ndependent  certi fi cation  bod i es.  

6)  Al l  users  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,  servan ts  or agents  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Comm i ttees  for any personal  i n j u ry,  property damage  or 
other damage  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 cation ,  use  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 ti on  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 ti on  i s  d rawn  to  the  poss ibi l i ty that  some  of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
patent  ri gh ts.  I EC shal l  not  be  hel d  responsibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

I n ternational  Standard  I EC  62903-1  has  been  prepared  by I EC techn ica l  committee: 1 1 9:  
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understand ing  of i ts  contents.  Users  shou ld  therefore  print  th is  document using  a  
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I NTRODUCTION  

When  d issecting  the  term  “prin ted  electron ics” ,  i t  can  be  eas i l y understood  that th is  i ndustry 
i nvolves  e lectron ic  devices  and  products  that are  made  us ing  some  kind  of prin ting  techn ique.  
Prin ti ng  methods  have  been  widel y u sed  i n  texti l e  and  paper type  substrates  for cen turies.  I n  
the  past,  the  adven t of mass  producible  pri n tou ts  has  brought huge  impacts  on  how 
knowledge  i s  s tored ,  transferred  and  reproduced .  At th is  current stage  of technolog ical  
development,  prin ting  on  e i ther ri g i d  or fl exib le  substrates  i s  considered  to  supplement or 
replace  trad i ti onal  e l ectron ic device  manufacturing  processes.  The  d i fference  between  med ia  
prin ting  and  pri n ted  e lectron ics  stems  from  the  fact that med ia  prin t i s  used  to  convey 
i n formation  for humans  to  process  us ing  the i r eyes  wh i l e  pri n ted  e lectron ics  requ i res  
mach ines  to  process  e lectron ic i n formation ;  the  l evel  of requ ired  resolu tion  and  functional i ty 
makes  the  d i fference.  Some of the  widel y used  functional  materia ls  for pri n ted  e lectron ics  are  
though  not l im i ted  to:  nano-  or m icro-si ze  metal  particles,  sem iconductive  pol ymers,  and  
d ie lectric  materia ls.  Due  to  the  avai l able  and  requ ired  readou t resolu tion ,  smal l  feature  s i zes  

below 20  µm  need  to  be  prin ted .  Layer th ickness  and  reg istration  accuracy of pri n ted  products  
are  closel y related  to  the  qual i ty control  of e l ectron ic devices  and  i nk materials  requ i re  a  h igh  
l evel  of q ual i ty.  Overal l ,  prin ting  to lerance  i s  much  smal ler i n  pri n ted  e lectron ics.  

There  are  two  main  categories  i n  the  prin ting  process  for the  prin ted  e lectron ics .  One  is  a  
non-contact  prin ting  process,  such  as  i nkjet pri n ting  and  e lectrostatic d ischarge  (ESD)  pri n ti ng  
process.  The  other i s  a  con tact  pri n ting  process  such  as  gravure  prin ti ng ,  g ravure  offset 
prin ting ,  reverse  offset pri n ting  and  screen  prin ting .  Th is  document provides  a  proposal  for 
measuring  and  assess ing  the  prin ting  master,  therefore  the  scope is  l im i ted  to  the  pri n ti ng  
process  us ing  the  pri n ti ng  master.  

The  qual i ty of the  prin ti ng  master i s  important  because  the  ink i s  transferred  from  the  prin ting  
master to  the  substrate  d i rectl y i n  these  processes,  wh ich  means  that  the  qual i ty of the  resu l ts  
of the  prin ted  ci rcu i t  depends  on  the  qual i ty of the  prin ti ng  master.  For a  mass  production  of 
the  pri n ted  e lectron ic  devices,  many compan ies  such  as  device  manufacturers,  prin ting  
master manufacturers  and  pri n ting  master manufacturing  equ ipment vendors  are  re lated  to  
manufacturing  and  they wou ld  be  us ing  the  pri n ti ng  master and  the  standard ized  
measurement and  assessment methods.  
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PRINTED ELECTRONICS –  
 

Part 301 -1 :  Equipment – Contact printing  – Rigid  master –  
Measurement method  of plate  master external  d imension  

 
 
 

1  Scope  

This  part  of I EC  62899  defines  measurement terms  and  methods  re lated  to  the  external  
d imension  of a  ri g id  p l ate  master.  

Measurement terms  include  geometrical  s i ze  such  as  edge  l eng th ,  edge  squareness,  edge  
stra igh tness  and  th ickness,  fl atness  of p l ate  master substrates,  and  surface  roughness  of 
p late  master.  

2  Normative references  

There  are  no  normative  references  i n  th is  document.  

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol lowing  terms  and  defin i ti ons  apply.  

I SO  and  I EC main tain  term inolog ical  databases  for use  i n  standard ization  at  the  fo l l owing  
addresses:  

•  I EC  E lectroped ia:  avai lable  at  h ttp : //www.electroped ia. org / 

•  I SO  On l ine  browsing  p latform :  avai l ab le  at h ttp: //www. iso.org/obp  

3. 1   
plate  master 

device  that carries  the  image  to  be  prin ted  

Note  1  to  en try:  The  image  on  the  p l ate  may be  ra i sed  above  the  surface  ( re l i ef)  or may be  carved  i n to  the  
su rface.  

3.2   
geometrical  defin i tion  of plate  master 

defin i tion  wh ich  i s  needed  i n  order to  determ ine  the  shape and  s i ze  of the  p late  

3.3   
orien tation  corner 
asymmetric  corner speci fied  for the  purpose  of mechan ica l  orien tation  and  the  operator’s  
visual  confi rmation  of p l ate  orientation  

Note  1  to  en try:  Th i s  term  i s  i n troduced  graph ical l y i n  F i gu re  1 .  
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Figure  1  – I l lustration  of the  terms  defined  for measuring   
the  geometrical  s ize  of a  p late  master 

3.4   
mach ine  d irection  
MD 

d irection  i n  wh ich  the  s tock flows   

Note  1  to  en try:  I t  can  a l so  mean  ci rcumferentia l  d i rection  of a  rol l  of substrate.  

3.5   
CD  
cross  d i rection  

d i rection  at ri gh t ang les  to  the  mach ine  d i rection  of a  substrate  

3.6   
reference  edges  
two edges  ad j acent to  the  orien tation  corner wh ich  are  used  for referencing  the  posi ti on  of the  
p late  master 

Note  1  to  en try:  Th i s  term  i s  i n troduced  graph ical l y i n  F i gu re  1 .  

3.7   
MD  reference  edge  

reference  edge  para l le l  wi th  the  MD  

Note  1  to  en try:  Th i s  term  i s  i n troduced  g raph ical l y i n  F i gu re  1 .  

3.8   
CD  reference edge  
reference  edge  para l le l  wi th  the  CD  

Note  1  to  en try:  Th i s  term  i s  i n troduced  g raph ical l y i n  F i gu re  1 .  

3.9   
edge l ength  

l ength  and  wid th  of edges  i n  a  rectangu lar p late  master 

Note  1  to  en try:  Th i s  term  i s  i n troduced  g raph ical l y i n  F i gu re  1 .  

Note  2  to  en try:  L
MD

and  L
CD

 are  the  edge  l eng th  of the  MD  reference  edge  and  CD  reference  edge,  respecti ve ly.  
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3. 1 0   
edge squareness  
angu lar variation  of MD  reference edge  relative  to  stra igh t l i nes  d rawn  between  the  ends  of,  
and  perpend icu lar to,  the  CD  reference  edge  of the  p late  master 

Note  1  to  en try:  Th i s  term  i s  i n troduced  g raph ical l y i n  F i gu re  1 .  

3. 1 1   
edge straightness  
St  

deviation  of an  edge  relati ve  to  a  stra igh t l i ne  

3.1 2   
reference  plane  
user-defined  fl at p l ane  approximating  the  fron t surface  of a  p late  master and  contain ing  a  
coord inate  system  

Note  1  to  en try:  The  same  defi n i ti on  i s  appl i ed  for the  measurement  of fl atness  and  su rface  roughness.  

3. 1 3   
th ickness  of the  plate  master 
relative  d istance  of the  p late  master from  the  bottom  surface  to  the  fron t surface  at the  cen ter 
pos i tion  i n  the  normal  d i rection  of the  reference p lane  

Note  1  to  en try:  Th i s  term  i s  i n troduced  graph ical l y i n  F i gure  1 .  

3. 1 4   
flatness  of p late  master substrate  
th ickness  variation  of the  enti re  p late  master front  surface  re lative  to  a  reference p lane  when  
the  substrate  back surface  i s  constra ined  against an  ideal l y fl at  surface  

Note  1  to  en try:  Th i s  term  i s  i n troduced  graph ical l y i n  F i gu re  2 .  

 

Figure 2  – Graphical  i l l ustration  of fl atness  [1 ] 1  

3 . 1 4. 1   
flatness  cut-off wavelength  
wavelength  at  wh ich  the  attenuation  ratio  of i ts  ampl i tude  becomes  a  s tandard  value  when  the  
traced  profi le  i s  passed  through  the  fi l ter wh ich  e l im inates  the  roughness  e lement  

3. 1 4.2   
profi le  

posi ti ve  and  negative  vertical  deviations  measured  from  the  reference  p lane  

______________ 

1   Numbers  i n  square  brackets  refer to  the  B i bl i ography.  

IEC  

Plate  master  

Flatness  

Back surface  constrai ned  

I deal l y fl at  su rface  
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3. 1 4.3   
traced  l ength  
tota l  travers ing  l eng th  of the  measurement probe  i n  the  apparatus  to  measure  the  fl atness  
profi le  

3. 1 4.4   
height of poin t  

Zi  

height  of any poin t  i n  the  profi le  from  the  reference  p lane  

3.1 4.5   
z  d i rection  
d irection  perpend icu lar to  the  reference p lane  

3.1 5   
profi l e  parameter 

parameter for evaluating  the  flatness  in  a  s ing le  profi l e  

3. 1 5. 1   
Ra  

average deviation  from  the  mean  of a l l  the  heights  over the  length  of the  profi l e  

3. 1 5.2   
Rmax  

maximum  height d i fference between  the  h ighest and  lowest  poin ts  on  a  profi l e  over the  l ength  
of the  profi le  or i n  the  reg ion  of i n terest  (ROI )  

3. 1 5.3   
Rz  

average d i fference  i n  he igh t  between  the  fi ve  h i ghest peaks  and  the  fi ve  l owest  val l eys  over 
the  l eng th  of the  profi le  or i n  the  reg ion  of i n terest (ROI )  

3. 1 6   
flatness  parameter 

parameter for evaluati ng  the  flatness  in  a l l  profi l es  

3. 1 6. 1   
mean  fl atness  

average deviation  from  the  mean  of a l l  he igh ts  i n  a l l  profi les  

3. 1 6.2   
maximum  flatness  

maximum  height d i fference between  the  h i ghest and  lowest poin ts  i n  a l l  profi l es  

3. 1 7   
surface roughness  of plate  master 

surface  i rregu lari ti es  wi th  a  spatia l  waveleng th  smal ler than  the  roughness  cu t-off waveleng th  

3. 1 7. 1   
roughness  cu t-off wavelength  
wavelength  at  wh ich  the  attenuation  ratio  of i ts  ampl i tude  becomes  a  s tandard  value  when  the  
traced  profi le  i s  passed  through  the  fi l ter wh ich  e l im inates  fl atness  and  waveness  e lements  

3. 1 7.2   
raster scan  

repeti ti ve  scann ing  in  the  CD  d i rection  wh i l e  moving  stepwise  i n  the  MD d i rection  
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3. 1 7.3   
reg ion  of i n terest  
ROI  

area  i n  wh ich  the  surface  parameters  are  ca lcu lated  

3. 1 7.4   
surface roughness  parameters  

parameters  for evaluati ng  the  surface  roughness  over the  ROI  

3. 1 7.5   
RMS surface roughness  
Zrms  

height  deviation  by ca lcu lating  the  root-mean-square  method  in  the  ROI  

4 Measurement methods  for geometrical  size  of plate  master 

4. 1  General  

Two types  of measurement methods  are  speci fied .  A s imple  test method  wi th  a  comparator 
such  as  a  d ia l  gauge  i s  defi ned  i n  procedure  A (4 . 2)  and  a  precise  test method  wi th  a  
coord inate  measuring  mach ine  (CMM)  is  speci fi ed  i n  procedure  B  (4. 3) .  

4.2  Procedure  A 

4.2. 1  Measuring  instrument 

The i nstrument i s  a  comparator method  measuring  i nstrument wi th  a  standard  specimen .  

a)  Comparator repeatabl i ty 

•  Less  than  1 0  %  of the  tolerance  speci fication  of each  measurement term .  The  
speci fication  i s  ou tside  the  scope  of th is  document.  

b)  Standard  specimen  

•  The  accuracy of the  s tandard  specimen  shou ld  be  less  than  1 0  %  of the  to lerance  
speci fication  of each  measurement term .  

c)  Cal i bration  

•  Cal i bration  shou ld  be  carried  ou t period ical l y i n  accordance wi th  the  gu ide l ines  of the  
i nstrument manufacturer.  

•  I t  i s  recommended  that standard  specimens  are  certi fi ed  to  a  recogn ized  i ndustry 
standard .  

d )  Measurement cond i ti on  

•  I t  i s  recommended  that the  measurement i s  carried  ou t at the  temperatu re  of 20  °C 

wh ich  i s  speci fi ed  as  the  standard  reference temperature  in  I SO  1  [7 ] .  

4.2.2  Measurement of edge  l ength  

4.2.2 . 1  Procedure  

The procedure  is  as  fol l ows:  

a)  Pu t the  length  standard  specimen  on  the  fl at surface  wi th  a  3-pin  a l i gnment.  

b)  Two  comparators  (e. g .  d i a l  gauges)  are  i nserted  i n to  the  specimen  as  shown  in  F igure  3 .  

c)  Ad just the  d ia l  gauges  to  zero  and  remove  the  s tandard  specimen .  

d )  Put the  plate  master on  the  fl at  surface  wi th  the  same 3-pin  a l i gnment as  g i ven  in  i tem  a).  

e)  Read  four d ia l  gauge  values  (L1 ,  L2 ,  W1 ,  W2)  (see  F igure  3).  
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f)  Calcu late  the  CD  edge  l eng th  and  MD  edge  l eng th  us ing  Formu la  (1 ) .  

 ( ) ( )21CD21MD
2

1
,

2

1
WWWLLLLL ++=++=  (1 )  

NOTE  W and  L  are  the  wid th  and  l ength  of the  s tandard  specimen  wh ich  represent the  CD  and  MD  edge  l eng ths  
respecti vel y.  

  

Key 

k1 =  (0 , 7  ±  0 , 05)  ×  MD  edge  l eng th   

k2=  (0 , 7  ±  0 , 05)  ×  CD  edge  l eng th   

k3=  (0 , 1 5  ±  0 , 05)  ×  MD  edge  l ength  

k4=  (0 , 1 5  ±  0 , 05)  ×  CD  edge  l eng th  

Figure 3  – Measurement procedure  of edge  l ength  

4.2.2 .2  Report  

The  report shou ld  contain  the  fo l l owing :  

•  Provide  the  measured  CD  and  MD  edge  l eng ths.  

•  Show the  resu l ts  i n  un i ts  of 0 , 1  mm.  

•  Speci fy the  accuracy of the  s tandard  specimen  and  the  repeatabi l i ty of the  measurement 
i nstrument.  

•  Speci fy the  measurement temperature  and  temperature  variation  during  the  measurement.  

4.2.3  Edge  squareness  [1 ] [2]  

4.2.3. 1  Procedure  

The procedure  is  as  fol l ows:  

a)  Put the  squareness  standard  specimen  on  the  fl at  surface  wi th  a  3-pin  a l ignment.  

b)  Two  comparators  (e . g .  d ia l  gauges)  are  i nserted  i n to  the  specimen  as  shown  in  F igure  4 .  

c)  Ad just the  d ia l  gauges  to  zero  and  remove  the  s tandard  specimen .  

d )  Put  the  plate  master on  the  fl at  surface  wi th  a  3-pin  a l ignment.  

e)  Read  the  two  d ia l  gauge  values  (S1 ,  S2) .  

f)  Ca lcu late  the  edge  squareness  (S)  us ing  Formu la  (2).  
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Key 

k
1
 =  (0 , 7  ±  0 , 05)  ×  MD  edge  l ength   

k
3
 =  (0 , 1 5  ±  0 , 05)  ×  MD  edge  l eng th  

Figure 4  – Measurement procedure  of edge  squareness  

4.2.3.2  Report 

The report shou ld  conta in  the  fol l owing :  

•  Provide  the  measured  edge  squareness.  

•  Show the  resu l ts  i n  un i ts  of 0 , 1 ° .  

•  Speci fy the  accuracy of the  s tandard  specimen  and  the  repeatabi l i ty of the  measurement 
i nstrument.  

•  Speci fy the  measurement temperature  and  temperature  variation  during  the  measurement.  

4.2.4  Measurement of edge  straightness  

4.2.4. 1  General  

The edge  stra igh tness  shou ld  be  measured  because  the  measurement accuracy of edge  
l ength  and  edge  squareness  i s  affected  by edge  stra igh tness.  More  general l y,  the  
stra igh tness  of the  two  reference edges  is  importan t because  they are  used  as  the  posi ti on  
reference  of the  p late  master.  

4.2.4.2  Procedure  

The procedure  i l l ustrated  i n  F igure  5  i s  as  fo l lows:  

a)  Set up  a  comparator (e. g .  d ia l  gauge)  i n  a  l i near gu ided  stage  sys tem .  

b)  Put  the  s tra ightness  s tandard  specimen  against the  comparator i n  paral l e l  wi th  the  motion  
d i rection  of the  l i near stage  system .  

c)  Measure  the  value  of the  comparator (yi)  at  each  xi  pos i tion  of the  l i near stage.  The  xi  i s  

d istribu ted  equ id istantl y wi th  the  i n terval  of ∆x .  

d )  Remove  the  s tandard  specimen .  

e)  Put  the  measured  edge  of the  plate  master against the  comparator i n  paral le l  wi th  the  
motion  d i rection  of the  l inear stage  system .  

f)  Measure  the  value  of the  comparator (∆yi)  at  each  xi  posi tion  of the  l i near stage.  

g )  Calcu late  an  approximation  l i ne  ( l i ne  of best  fi t  us ing  the  least square  method)  of the  edge 
from  the  data  set  of {(x1 ,  y1 , 2-y1 , 1 ) ,… ,  (xi,  yi, 2-yi, 1 ) ,… (  xn ,  yn ,2-yn , 1 )}.  
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 y mx b= +  (3)  

h )  Obta in  the  data  set of the  edge  poin t  deviation  {∆y1 ,  ∆y2 ,… ,  yn}.  

 , 2 ,1( ) ( 1, 2, . . . , )i i i iy y y mx b i n∆ = − − − =  (4)  

i )  Calcu late  the  edge  s tra ightness.  

 11t VPS −=  (5)  

where  

P1  i s  the  h i ghest peak among  ∆yi  

V1  i s  the  deepest val l ey among  ∆yi  

j )  Repeat procedures  b)  to  i )  for the  other edges.  

4.2.4.3  Report  

The  report shou ld  contain  the  fo l l owing:  

•  Provide  the  measured  edge  s tra ightness  wi th  the  measurement in terval  of ∆x  and  the  tota l  
measured  length  of (xn  -  x1 ) .  

•  Show the  resu l ts  in  un i ts  of 0 , 1  mm .  

•  Speci fy the  accuracy of the  s tandard  specimen  and  the  repeatabi l i ty of the  measurement 
i nstrument.  

•  Speci fy the  measurement temperature  and  temperature  variation  during  the  measurement.  

 

Figure 5  – Measurement procedure  of edge  straightness  

4.2.5  Th ickness  

4.2.5. 1  Procedure  

The procedure  i s  as  fol l ows:  

a)  P lace  and  clamp the  th ickness  s tandard  specimen  on  the  flat  surface :  the  edge  l eng th  of 
the  th ickness  s tandard  does  not need  to  be  equal  to  that  of the  plate  master.  

b)  Locate  a  d ia l  gauge  L/2  away from  the  MD  reference  edge  and  W/2  away from  the  CD  
reference  edge  to  measure  the  z  d i rection  of the  th ickness  s tandard .  

c)  Ad just the  d ia l  gauges  to  zero  and  remove  the  standard  specimen .  

d )  P lace  and  clamp the  plate  master on  the  fl at  surface  wi th  a  3-p in  al i gnment.  

e)  Read  the  d ial  gauge  value  (T1 ) .  
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NOTE  The  th i ckness  vari ati on  wi l l  be  hand led  i n  the  measurement  of the  fl atness.  

4.2.5.2  Report  

The  report shou ld  contain  the  fo l l owing :  

•  Provide  the  measured  th ickness  value:  T +   T1  (T:  th ickness  of standard  specimen).  

•  Show the  resu l ts  in  un i ts  of 0 , 1  mm .  

•  Speci fy the  accuracy of the  s tandard  specimen  and  the  repeatabi l i ty of the  measurement 
i nstrument.  

•  Speci fy the  measurement temperature  and  temperature  variation  during  the  measurement.  

4.3  Procedure  B  

4.3. 1  Measuring  instrument 

The measuring  i nstrument i s  a  coord inate  measuring  mach ine:  

a)  Accuracy of the  measuring  i nstrument  

•  Less  than  1 0  %  of the  tolerance  specification  of each  measurement term .  The  
speci fication  i s  ou tside  the  scope  of th is  document.  

b)  Cal i bration  

•  Cal i bration  shou ld  be  carried  ou t period ical l y i n  accordance wi th  the  gu idel ines  of the  
i nstrument manufacturer.  

c)  Measurement cond i tion  

•  I t  i s  recommended  that the  measurement i s  carried  ou t at  the  temperature  of 20  °C 

wh ich  is  speci fi ed  as  the  standard  reference temperature  in  I SO  1  [7 ] .  

4.3.2  Procedure  

The  procedure  i s  as  fol lows:  

a)  P lace  and  clamp the  p late  master on  the  flat surface  so  that the  CD  reference edge  i s  
paral l el  to  the  x-axis  of the  CMM.  

b)  Measure  the  edge  pos i tions  of more  than  two  poin ts  on  each  edge  as  shown  i n  F igure  6.  I t  
i s  recommended  that the  d istance  (k2)  between  the  farthest two measured  poin ts  on  the  

CD  edges  be  l arger than  hal f of the  CD  edge  l ength ,  and  that the  d is tance  (k1 )  between  

the  farthest two measured  poin ts  on  the  MD  edges  be  l arger than  ha l f of the  MD  edge  
l ength .  To  measure  the  edge  stra igh tness,  more  than  three  poin ts  i n  each  edge  shou ld  be  
measured .  

c)  Calcu late  the  l ine  equations  of four edges  i n  the  CMM  coord inate  by the  least  square  
fi tti ng .  

d )  Calcu late  squareness  (S)  us ing  Formu la  (2)  from  two l i ne  equations  of the  reference edges.  

e)  Calcu late  the  edge  stra ightness  us ing  the  method  g i ven  i n  4 . 2 . 4 .  

f)  Calcu late  four vertices  of the  master p late  i n  the  CMM  coord inate.  

g )  Calcu late  the  CD  edge  l eng th  (LCD)  and  the  MD  edge  l eng th  (LMD)  from  th ree  vertices.  

h )  Measure  the  heigh t (HP)  of the  p late  master at center pos i tion :  the  center posi tion  can  be  

determ ined  by procedures  a)  to  f) .  The  MD  center l i ne  i s  determ ined  by the  two  l i ne  
equations  of the  vertical  edges  and  the  CD  cen ter l i ne  i s  determ ined  by the  two l i ne  
equations  of the  horizontal  edges.  The  cen ter poin t i s  obta ined  by the  cross  poin t of the  
two center l i nes.  

i )  Remove  the  p late  master and  measure  the  heigh t (HF)  of fl at  p l ane  at the  same pos i ti on  

used  i n  procedure  h ) .  
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j )  Ca lcu late  the  th ickness  of the  master p late  by subtracti ng  HF  from  HP.  

 

Figure 6  – Measurement locations  for geometrical  s ize  of plate using  CMM  

4.3.3  Report  

The report shou ld  contain  the  fo l l owing :  

•  Provide  the  measured  CD  edge  l eng th  and  MD  edge  l eng th  i n  un i ts  of 0 , 1  mm .  

•  Provide  the  measured  edge  squareness  i n  un i ts  of 0 , 1 ° .  

•  Provide  the  measured  edge  stra igh tness  in  un i ts  of 0 , 1  mm .  

•  Provide  the  measured  th ickness  of the  master p late  i n  un i ts  of 0 , 01  mm.  

•  Speci fy the  accuracy of the  measurement i nstrument.  

•  Speci fy the  measurement temperature  and  temperature  variation  during  the  measurement.  

5 Measurement method  for flatness  of plate  master substrate [4]  

5. 1  Measuring  instrument  

5. 1 . 1  Method  

Mechan ical  or optical  s tyl us  measuring  i nstrument.  

5.1 .2  Mechan ical  stylus  measuring  instrument  

The  mechan ica l  s tyl us  measuring  i nstrument i s  as  fo l l ows:  

•  Shape of ti p:  Sphere.  

•  T ip  rad ius :  To  be  agreed  upon  between  user and  suppl ier.  

•  Measuring  force:  To  be  agreed  upon  between  user and  suppl ier.  

•  Repeatabi l i ty:  Less  than  1 0  %  of the  to lerance speci fication  of the  fl atness .  

5. 1 .3  Optical  stylus  measuring  instrument 

The optical  styl us  measuring  i nstrument i s  as  fo l l ows:  

•  D iameter of spotl i ght:  To  be  agreed  upon  between  user and  suppl ier.  

•  Repeatabi l i ty:  Less  than  1 0  %  of the  to lerance speci fication  of the  fl atness .  

5.1 .4  Cal ibration  

Cal ibration  shou ld  be  carried  ou t period ical l y i n  accordance wi th  the  gu idel ines  of the  
i nstrument manufacturer.  
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5.1 .5  Environment control  

Temperature  con trol  and  acoustic/vibration  isolation  are  to  be  provided  as  necessary to  obtain  
an  arti fact-free  profi le .  

5.1 .6  Measurement condi tions  

The measurement cond i ti ons  are  as  fo l l ows:  

•  Target surface:  The  pattern  surface  of the  master p late.  

•  Profi l e  fi l ter:  To  be  agreed  upon  between  user and  suppl ier.  

•  Traced  length :  To  be  agreed  upon  between  user and  suppl ier.  

•  Sampl ing  i n terval :  To  be  agreed  upon  between  user and  suppl ier.  

•  F l atness  cu t-off wavelength :  To  be  ag reed  upon  between  user and  suppl ier.  

•  Measurement temperatu re:  I t  i s  recommended  that the  measurement be  carried  ou t at the 
temperature  of 20  °C  wh ich  i s  speci fied  as  the  s tandard  reference temperature  i n  I SO 1  [7] .  

NOTE  The  traced  l ength ,  sampl i ng  i n terval  and  fl atness  cu t-off l ength  can  be  vari ed  accord i ng  to  the  s i ze  
d i fference  of the  master p l ate.  

5. 1 .7  Measurement location  

The  measurement location  has  the  fol l owing  characteristics :  

•  At  l east 5  l ines  paral l e l  to  CD  reference edge.  The  l ines  are  d istributed  equ id istantl y and  
cover the  enti re  surface  area  of the  p late  master.  Traced  l eng th  i s  recommended  to  be  
l arger than  95  %  of LCD .  

•  At  least 5  l ines  para l l e l  to  the  MD  reference  edge.  The  l i nes  are  d istribu ted  equ id istan tl y 
and  cover the  enti re  surface  area  of the  p late  master.  Traced  l eng th  i s  recommended  to  be  
l arger than  95  %  of LMD .  

•  The  patterned  area  shou ld  be  avoided .  

5.2  Procedure  

The procedure  is  as  fol l ows:  

a)  Pu t the  p late  master on  the  i nstrument wi th  the  constrain ing  back surface  of the  p late  and  
l eave  for 5  m in  or more  to  cond i tion  the  p late  master to  room  temperature .  

b)  Put  the  stylus  on  the  p late  master and  measure  a  rea l  profi l e  paral l e l  to  two  reference 
edges  by tracing  the  surface:  the  measurement l ocation  i s  defi ned  in  the  measurement 
cond i ti on .  

c)  Appl y the  fi l ter us ing  the  flatness  cu t-off wavelength  to  the  real  profi l e  and  get  the  flatness  
profi le  by removing  the  roughness  component.  

d )  Remove  the  p late  master.  

e)  Repeat procedures  b)  to  c)  on  the  i nstrument plane  on  wh ich  the  p late  master i s  
constrained .  

f)  Ca lcu late  the  compensated  profi l es  of the  p late  master by subtracti ng  the  su rface  profi l e  
of the  reference  p lane  from  the  surface  profi l e.  

g )  Calcu late  the  profi l e  parameters  (Ra ,  Rz,  Rmax)  for each  profi l e.  
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where  

Zi  i s  the  he igh t of poin ts  (x , y)  over a  s ing le  profi l e,  

i  i s  the  number of measurements  in  a  s i ng le  profi l e ,  

N i s  the  number of data  poin ts  over a  s ing le  profi le ,  

Pi   i s  the  ith  h i ghest peak over the  profi l e  l eng th ,  

Vi  i s  the  ith  deepest va l ley over the  profi l e  l eng th .  

I f the  reference  p lane  i s  regarded  as  i deal l y flat,  wh ich  means  that  a l l  profi l e  parameters  of 
each  l i ne  i n  procedure  f)  are  smal ler than  1 0  %  of the  profi l e  parameters  of each  l i ne  i n  
procedure  d ),  the  procedures  e)  to  f)  can  be  om i tted .  

5.3  Report  

The  report shou ld  contain  the  fol lowing :  

a)  Show the  profi l e  measurement resu l ts  i n  µm  and  round-off to  a  fraction  of 0 , 5   
(see  Table  1 ) .  

Table  1  – Example  of profi l e  measurement resu l ts  

Measured  l ocation  Ra  Rmax  Rz  

CD scan  #*  **  µm  **  µm  **  µm  

CD  scan  #*  **  µm  **  µm  **  µm  

MD scan  #*  **  µm  **  µm  **  µm  

 

b)  Show the  fl atness  measurement resu l ts  i n  µm  and  round-off to  a  fraction  of 0 , 5   
(see  Table  2) .  

Table  2  – Example  of flatness  measurement  resu l ts  

 Ra  Rmax  Rz  

Flatness  **  µm  **  µm  **  µm  

 

c)  Speci fy the  measurement i nstrument and  measurement cond i tions  

•  Measurement instrument:  Type  of i nstrument,  name of maker and  model ,  t i p  rad ius,  
and  measuring  force.  

•  Measurement cond i ti on :  Profi l e  fi l ter,  flatness  cu t-off l eng th ,  measurement l ocation ,  
traced  l ength ,  sampl i ng  i n terval ,  measurement temperature  and  temperature  variation  
during  measurement.  

d )  Provide  the  profi l e  p lot  of each  l i ne .  
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6 Measurement method  for surface roughness  of plate  master substrate [5]  

6. 1  Measuring  instrument  

6. 1 . 1  Method  

Mechan ical  or optical  s tyl us  measuring  i nstrument.  

6.1 .2  Mechan ical  stylus  measuring  instrument  

The  mechan ica l  s tyl us  measuring  i nstrument i s  as  fo l l ows:  

•  Shape of t i p:  Sphere.  

•  T ip  rad ius :  To  be  agreed  upon  between  user and  suppl ier.  

•  Measuring  force:  To  be  agreed  upon  between  user and  suppl ier.  

•  Repeatabi l i ty:  Less  than  1 0  %  of the  to lerance speci fication  of the  su rface  roughness.  

6.1 .3  Optical  stylus  measuring  instrument 

The optical  styl us  measuring  instrument i s  as  fo l l ows:  

•  D iameter of spotl i gh t:  To  be  agreed  upon  between  user and  suppl ier.  

•  Repeatabi l i ty:  Less  than  1 0  %  of the  to lerance speci fication  of the  su rface  roughness.  

6. 1 .4  Cal ibration  

Cal ibration  shou ld  be  carried  ou t period ical l y i n  accordance wi th  the  gu ide l i nes  of the  
i nstrument manufacturer.  

6. 1 .5  Envi ronment  control  

Temperature  con trol  and  acoustic/vibration  i solation  are  to  be  provided  as  necessary to  obtain  
an  arti fact-free  profi le .  

6. 1 .6  Measurement conditions  

The  measurement cond i ti ons  are  as  fol l ows:  

•  Target surface:   Pattern  surface.  

•  2D  fi l ter:  To  be  agreed  upon  between  user and  suppl ier.  

•  Scan  area:  To  be  agreed  upon  between  user and  suppl ier.  

•  ROI :  To  be  agreed  upon  between  user and  suppl ier.  

•  Sampl ing  i n terval :  To  be  agreed  upon  between  user and  suppl ier.  

•  Roughness  cu t-off wavelength :  To  be  agreed  upon  between  user and  suppl ier.  

•  Measurement temperature:  I t  i s  recommended  that the  measurement be  carried  ou t at  the 
temperature  of 20  °C  wh ich  is  speci fi ed  as  the  s tandard  reference temperature  i n  I SO  1  [7] .  

6. 1 .7  Measurement location  

The measurement location  is  as  fo l lows:  

a)  To  be  agreed  upon  between  user and  suppl ier.  

b)  Describe  the  measurement l ocation  i n  the  report,  for example,  measure  the  fol lowing  two  
l ocations:  

•  The  cen ter of the  specimen .  

•  The  poin t  wh ich  i s  20  mm  ins ide  both  edges  of the  orien tation  corner.  
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6.2  Procedure  

The procedure  is  as  fol l ows:  

a)  Put the  p late  master on  the  i nstrument wi th  the  constrain ing  back surface  of the  p late  and  
l eave  for 5  m in  or more  to  cond i tion  the  p late  master to  room  temperature .  

b)  Put  the  probe  on  the  p late  master and  measure  a  rea l  profi l e  paral l el  to  the  reference  
edges  us ing  a  raster scan  by tracing  the  surface.  

c)  Appl y the  2-d imensional  h igh-pass  cu t-off l eng th  fi l ter to  the  real  profi l e  and  get the  
surface  roughness  profi l es.  

d )  Calcu late  the  surface  roughness  parameters  (Zrms ,  Rmax,  Rz) .  
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where  

Zi  i s  the  heigh t of poin ts  (x , y)  over the  ROI ,  

i  i s  the  number of the  measurements  i n  the  ROI ,  

Nt  i s  the  number of data  poin ts  over the  ROI ,  

Pi  i s  the  ith  h i ghest peak over the  ROI ,  

Vi  i s  the  ith  deepest val ley over the  ROI .  

e)  Change  the  measurement l ocation  and  repeat procedures  b)  to  d ).  

6.3  Report  

The report shou ld  contain  the  fol l owing :  

a)  Show the  surface  roughness  measurement resu l ts  i n  nm  (see  Table  3) .  

Table  3  – Example  of surface roughness  measurement resu l ts  

Measured  location  Zrms  Rmax  Rz  

Center **  nm  **  nm  **  nm  

Corner **  nm  **  nm  **  nm  

 

b)  Speci fy the  measurement i nstrument and  measurement cond i tions:  

•  Measurement instrument:  Type  of i nstrument,  name of maker and  model ,  t i p  rad ius ,  
and  measuring  force  

•  Measurement cond i tions:  2D  fi l ter,  roughness  cu t-off l eng th ,  measurement l ocation ,  
ROI ,  sampl ing  i n terval ,  measurement temperature  and  temperature  variation  during  
measurement 

c)  Provide  the  su rface  plot of each  measurement.  
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