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Touch  and  electrical  performance 
 

FORE W ORD  

1 )  Th e  I n te rn ati o n al  E l e ct ro t e ch n i c al  C o m m i s s i o n  ( I E C )  i s  a  wo rl d wi d e  o rg a n i z ati o n  fo r  s t an d a rd i z at i o n  co m p ri s i n g  
al l  n ati o n al  e l e c tro t e ch n i c al  co m m i t te e s  ( I E C  N at i o n al  C o m m i tt e e s ) .  Th e  o b j e c t  o f  I E C  i s  t o  pro m o te  
i n te rn ati o n a l  co - o p e rat i o n  o n  a l l  q u e s t i o n s  co n c e rn i n g  s tan d a rd i z at i o n  i n  th e  e l e ct ri c al  an d  e l e c tro n i c  f i e l d s .  To  
t h i s  e n d  an d  i n  a d d i t i o n  to  o t h e r acti vi t i e s ,  I E C  p u bl i s h e s  I n te rn ati o n al  S t an d a rd s ,  Te ch n i cal  S pe ci f i cati o n s ,  
Te ch n i c al  R e po rts ,  P u bl i c l y  Avai l ab l e  S pe ci f i c at i o n s  ( P A S )  an d  G u i d e s  ( h e re aft e r re fe rre d  t o  as  “ I E C  
P u b l i cati o n ( s ) ” ) .  Th e i r  pre pa rat i o n  i s  e n t ru s t e d  to  te ch n i cal  c o m m i tte e s ;  an y I E C  N ati o n al  C o m m i t te e  i n te re s t e d  
i n  th e  s u bj e c t  d e al t  wi t h  m ay p art i ci p at e  i n  t h i s  p re p arat o ry wo rk.  I n t e rn ati o n al ,  g o ve rn m e n t al  an d  n o n -
g o ve rn m e n t al  o rg an i z ati o n s  l i a i s i n g  wi th  th e  I E C  al s o  pa rt i c i pate  i n  t h i s  p re p arati o n .  I E C  c o l l a b o rate s  cl o s e l y  
wi t h  th e  I n te rn at i o n al  O rg a n i z ati o n  fo r  S t an d ard i z ati o n  ( I S O )  i n  ac co rd a n ce  wi th  c o n d i t i o n s  d e t e rm i n e d  b y 
ag re e m e n t  be t we e n  th e  t wo  o rg an i z ati o n s .  

2 )  Th e  fo rm al  d e c i s i o n s  o r  ag re e m e n ts  o f  I E C  o n  t e c h n i cal  m at te rs  e xp re s s ,  as  n e a rl y  as  p o s s i b l e ,  an  i n t e rn ati o n al  
c o n s e n s u s  o f  o pi n i o n  o n  th e  re l e van t  s u b j e c ts  s i n ce  e ac h  te ch n i c al  co m m i t te e  h as  re pre s e n t at i o n  fro m  al l  
i n te re s te d  I E C  N ati o n al  C o m m i t te e s .   

3 )  I E C  P u bl i c at i o n s  h a ve  th e  fo rm  o f  re co m m e n d at i o n s  fo r  i n t e rn at i o n al  u s e  an d  are  ac ce pt e d  by I E C  N at i o n al  
C o m m i tt e e s  i n  th at  s e n s e .  W h i l e  al l  re as o n a b l e  e ffo rt s  are  m ad e  t o  e n s u re  th at  t h e  t e ch n i cal  co n t e n t  o f  I E C  
P u b l i cati o n s  i s  acc u rate ,  I E C  c an n o t  b e  h e l d  re s p o n s i b l e  fo r  th e  wa y i n  wh i ch  t h e y  a re  u s e d  o r fo r  an y  
m i s i n t e rp re t at i o n  by an y e n d  u s e r.  

4)  I n  o rd e r t o  pro m o te  i n te rn at i o n al  u n i fo rm i ty,  I E C  N ati o n al  C o m m i tte e s  u n d e rtake  t o  ap p l y I E C  P u b l i cati o n s  
t ran s p are n t l y  to  t h e  m a xi m u m  e xt e n t  p o s s i bl e  i n  th e i r  n a t i o n al  an d  re g i o n al  p u b l i cati o n s .  An y d i ve rg e n c e  
b e t we e n  an y I E C  P u b l i cati o n  a n d  t h e  co rre s po n d i n g  n ati o n al  o r  re g i o n al  p u bl i c at i o n  s h al l  b e  c l e arl y i n d i cate d  i n  
t h e  l att e r.  

5 )  I E C  i t s e l f  d o e s  n o t  p ro vi d e  an y att e s t at i o n  o f  co n fo rm i ty.  I n d e p e n d e n t  c e rt i f i cati o n  b o d i e s  p ro vi d e  c o n fo rm i t y  
as s e s s m e n t  s e rvi c e s  an d ,  i n  s o m e  are as ,  acce s s  t o  I E C  m arks  o f  c o n fo rm i ty.  I E C  i s  n o t  re s p o n s i bl e  fo r  an y 
s e rvi c e s  carri e d  o u t  b y i n d e p e n d e n t  ce rt i f i c at i o n  b o d i e s .  

6 )  Al l  u s e rs  s h o u l d  e n s u re  th at  t h e y h ave  t h e  l at e s t  e d i t i o n  o f  th i s  p u b l i cati o n .  

7)  N o  l i a b i l i t y  s h al l  at t ach  to  I E C  o r  i ts  d i re c to rs ,  e m p l o y e e s ,  s e rvan t s  o r  ag e n ts  i n cl u d i n g  i n d i vi d u al  e xpe rts  an d  
m em b e rs  o f  i t s  t e c h n i cal  c o m m i tt e e s  an d  I E C  N ati o n al  C o m m i tt e e s  fo r  a n y p e rs o n al  i n j u ry,  p ro p e rt y  d am ag e  o r  
o t h e r d am ag e  o f  a n y n atu re  wh at s o e ve r,  wh e th e r d i re ct  o r  i n d i re ct ,  o r  fo r  c o s t s  ( i n cl u d i n g  l e g al  fe e s )  an d  
e xp e n s e s  ari s i n g  o u t  o f  t h e  pu bl i cati o n ,  u s e  o f,  o r  re l i a n c e  u p o n ,  th i s  I E C  P u b l i cati o n  o r  an y o th e r I E C  
P u b l i cat i o n s .   

8 )  Atte n ti o n  i s  d ra wn  t o  th e  N o rm at i ve  re f e re n c e s  ci t e d  i n  t h i s  p u b l i c at i o n .  U s e  o f  t h e  re f e re n ce d  p u bl i cati o n s  i s  
i n d i s p e n s a bl e  fo r th e  co rre c t  ap pl i cati o n  o f  th i s  p u b l i c at i o n .  

9 )  Atte n ti o n  i s  d ra wn  t o  th e  p o s s i b i l i t y  th at  s o m e  o f  th e  e l e m e n ts  o f  th i s  I E C  P u bl i cat i o n  m ay be  th e  s u bj e ct  o f  
pate n t  ri g h t s .  I E C  s h al l  n o t  b e  h e l d  re s p o n s i bl e  fo r  i d e n t i fyi n g  an y o r  a l l  s u c h  pat e n t  ri g h ts .  

I n te rn ati o n al  S tan d ard  I E C  6 2 9 0 8 - 1 2 - 1 0  h as  b e e n  pre p are d  b y I E C  te c h n i cal  c o m m i tte e  1 1 0 :  
E l e c tro n i c  d i s p l a y d e vi c e s .  

Th e  te x t  o f  th i s  I n te rn ati o n al  S tan d ard  i s  b as e d  o n  th e  fo l l o wi n g  d o c u m e n ts :  

F D I S  R e p o rt  o n  vo t i n g  

1 1 0 /8 6 1 /F D I S  1 1 0 /8 7 2 /R VD  

 
Fu l l  i n fo rm ati o n  o n  th e  vo ti n g  f o r th e  ap pro val  o f  th i s  I n te rn ati o n al  S tan d ard  can  b e  fo u n d  i n  
th e  re po rt  o n  vo ti n g  i n d i c ate d  i n  th e  abo ve  tab l e .  

Th i s  d o cu m e n t h as  b e e n  d rafte d  i n  acc o rd an ce  wi th  th e  I S O /I E C  D i re c ti ve s ,  P art  2 .  
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A l i s t  o f  al l  p arts  i n  th e  I E C  6 2 9 0 8  s e ri e s ,  p u b l i s h e d  u n d e r th e  g e n e ral  t i t l e  Touch and 
interactive displays,  can  be  fo u n d  o n  th e  I E C  we b s i te .  

Th e  co m m i tte e  h as  d e c i d e d  th at  th e  co n te n ts  o f  th i s  d o c u m e n t wi l l  re m ai n  u n ch an g e d  u n ti l  th e  
stab i l i t y d ate  i n d i c ate d  o n  th e  I E C  we bs i te  u n d e r " h ttp : //we bs to re . i e c. c h "  i n  th e  d ata re l ate d  to  
th e  s p e c i f i c  d o cu m e n t.  At  th i s  d ate ,  th e  d o c u m e n t  wi l l  b e   

•  re co n fi rm e d ,  

•  wi th d rawn ,  

•  re p l ac e d  b y a re vi s e d  e d i ti o n ,  o r  

•  am e n d e d .  

A b i l i n g u al  ve rs i o n  o f  th i s  p u bl i cati o n  m a y be  i s s u e d  at  a  l ate r d ate .  

 

IMPORTANT – The 'colour  inside'  l ogo  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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TOUCH AND INTERACTIVE DISPLAYS –  
 

Part  1 2-1 0:  Measurement methods  of touch  d isplays –  
Touch  and  electrical  performance 

 
 
 

1  Scope 

Th i s  part  o f  I E C  6 2 9 0 8  s p e ci f i e s  th e  s tan d ard  m e as u ri n g  c o n d i t i o n s  an d  m e th o d s  fo r 
d e te rm i n i n g  to u c h  p e rfo rm an ce  o f  a  to u ch  s e n s o r m o d u l e .  Th i s  d o cu m e n t i s  ap pl i cabl e  to  
to u c h  s e n s o r  m o d u l e s ,  wh e re  th e  s tru ctu ral  re l at i o n s h i p  be twe e n  to u ch  s e n s o r,  to u c h  
co n tro l l e r,  to u c h  s e n s o r  m o d u l e ,  d i s p l a y p an e l ,  to u ch  d i s p l a y pan e l ,  an d  to u ch  d i s p l a y m o d u l e  
i s  d e fi n e d  i n  I E C  6 2 9 0 8 - 1 - 2 .  

2 Normative references  

Th e  f o l l o wi n g  d o cu m e n ts  are  re fe rre d  to  i n  th e  te xt  i n  s u c h  a  wa y th at  s o m e  o r al l  o f  th e i r  
co n te n t  c o n s ti tu te s  re q u i re m e n ts  o f  th i s  d o cu m e n t.  F o r d ate d  re f e re n c e s ,  o n l y th e  e d i t i o n  
ci te d  app l i e s .  F o r u n d ate d  re fe re n ce s ,  th e  l ate s t  e d i t i o n  o f  th e  re fe re n c e d  d o cu m e n t ( i n cl u d i n g  
an y am e n d m e n ts )  ap pl i e s .  

I E C  6 0 0 6 8 - 1 ,  Environmental testing – Part 1: General and guidance 

I E C  6 2 9 0 8 - 1 - 2 1 ,  Touch and interactive displays – Part 1-2: Generic – Terminology and letter 
symbols 

3 Terms and  defin i tions  

Fo r th e  p u rp o s e s  o f  th i s  d o c u m e n t,  th e  te rm s  an d  d e fi n i t i o n s  g i ve n  i n  I E C  6 0 0 6 8 - 1  an d  
I E C  6 2 9 0 8 - 1 - 2  ap p l y.  

I S O  an d  I E C  m ai n tai n  te rm i n o l o g i cal  d atab as e s  fo r u s e  i n  s tan d ard i zati o n  at  th e  fo l l o wi n g  
ad d re s s e s :  

•  I E C  E l e ctro pe d i a:  avai l ab l e  at  h ttp : //www. e l e ctro pe d i a. o rg /  

•  I S O  O n l i n e  bro ws i n g  p l atfo rm :  avai l ab l e  at  h ttp : //www. i s o . o rg /o b p  

4 Measuring  condi tions  

4.1  Standard  measuring  environmental  cond i t ions  

M e as u re m e n ts  s h al l  b e  c arri e d  o u t  u n d e r th e  s tan d ard  e n vi ro n m e n tal  c o n d i ti o n s :  

•  te m pe ratu re :  2 5  ° C  ±  3  ° C ,  

•  re l ati ve  h u m i d i t y:  2 5  %  R H  to  8 5  %  R H ,  

•  atm o s p h e ri c  pre s s u re :  8 6  kP a to  1 0 6  kP a.  

W h e n  d i ffe re n t  e n vi ro n m e n tal  c o n d i t i o n s  are  u s e d ,  th e y s h al l  b e  n o te d  i n  th e  m e as u re m e n t  
re p o rt.  

___________ 

1  U n d e r pre pa rat i o n .  S tag e  at  t h e  t i m e  o f  p u b l i cat i o n :  I E C /AF D I S  6 2 9 0 8 - 1 - 2 : 2 0 1 7.  

http://www.iso.org/obp
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4.2  Standard  atmospheric  cond i t ions for reference measurements  and  tests  

I f  th e  p aram e te rs  to  b e  m e as u re d  d e pe n d  o n  te m pe ratu re ,  pre s s u re  an d  h u m i d i t y an d  th e i r  
d e p e n d e n c e  o n  te m pe ratu re ,  pre s s u re  an d  h u m i d i t y i s  u n kn o wn ,  th e  atm o s p h e re s  to  be  
spe ci f i e d  s h al l  b e  s e l e cte d  fro m  th e  fo l l o wi n g  val u e s ,  as  s h o wn  i n  Tab l e  1 .  Th e  s e l e c te d  
val u e s  s h al l  be  n o te d  i n  th e  re l e van t  s p e c i fi cati o n s .  

Table  1  – Standard  condi tions  for  reference measurements and  tests  

Temperature  a  

° C  

Relative  humid i ty a ,  b  

%  R H  

Ai r  pressure a  

kP a 

2 0 ,  2 5 ,  3 0 ,  an d  3 5  ±  3  4 5  to  7 5  8 6  to  1 0 6  

a  I n cl u d i n g  e xt re m e  val u e s .  

b  Absolu te  hum id i ty ≤  22  g /m 3 .  

 

4.3  Standard  posi t ion ing  equ ipment  and  setup  

Stan d ard  po s i t i o n i n g  e q u i pm e n t  fo r to u c h  p e rfo rm an ce  s h al l  b e  th e  p o s i t i o n i n g  m ach i n e  
eq u i pp e d  wi th  a te s t  bar,  a  m o vi n g  arm ,  an d  a  s tag e  o n to  wh i c h  th e  to u ch  s e n s o r  m o d u l e  i s  
p l ac e d ,  as  s h o wn  i n  F i g u re  1 .  Th e  p o s i t i o n i n g  m ach i n e  s h al l  m o ve  i ts  arm  an d  s tag e  to  pl ac e  
th e  te s t  b ar o n  th e  to u c h  s e n s o r  m o d u l e .  

Th e re  are  th re e  t yp e s  o f  p o s i t i o n s  as s o c i ate d  wi th  a g i ve n  te s t:  targ e t,  actu al  an d  re p o rte d  
po s i t i o n s .  Th e  targ e t  po s i t i o n  i s  a  d e s i re d  m e as u re m e n t  l o cati o n  i n  p h ys i c al  s p ac e  re fe re n ce d  
to  a f i x e d  d atu m  o n  th e  to u ch  s e n s o r m o d u l e  s u rfac e .  Th e  actu al  p o s i t i o n  i s  th e  ac tu al  
l o cati o n  o f  co n tac t  d u ri n g  te s t,  re f e re n c e d  to  th e  s am e  f i x e d  d atu m ,  wh i ch  m ay d i ffe r  fro m  th e  
targ e t  po s i t i o n  d u e  to  te s t  b ar pl ac e m e n t e rro r.  Th e  re p o rte d  p o s i t i o n  i s  th e  l o cati o n  re p o rte d  
b y th e  to u c h  co n tro l l e r.  

As  s h o wn  i n  Fi g u re  2 ,  th e  re p o rte d  p o s i t i o n s  fro m  th e  to u c h  co n tro l l e r  are  an al ys e d  to  d e f i n e  
pe rf o rm an c e  m e as u re s  wi th  re s p e ct  to  th e  targ e t  p o s i t i o n s .  

Th e  to u c h  s e n s o r  m o d u l e  an d  th e  s tag e  s h al l  be  al i g n e d  co rre c tl y wh i l e  s e tti n g  u p  th e  
m e as u re m e n t e q u i pm e n t,  b e c au s e  a m i s al i g n m e n t b e twe e n  th e m  m ay i n tro d u ce  c o o rd i n ate  
s h i fts  o r  ro tati o n  b e twe e n  th e  actu al  to u c h  p o s i t i o n s  an d  targ e t  po s i ti o n s ;  e ac h  p o s i t i o n i n g  
m ach i n e  h as  i ts  i n h e re n t  accu rac y,  wh i c h  m e an s  th at  an  actu al  to u ch e d  p o s i t i o n  d o e s  n o t  
co i n c i d e  wi th  i ts  targ e t  po s i t i o n .  Th e  pe rfo rm an ce  m e as u re m e n ts  bas e d  o n  targ e t  po s i t i o n s  
m ay i n c l u d e  e rro rs  d u e  to  th e  accu rac y o f  th e  po s i t i o n i n g  m ach i n e .  Th e  to u ch  s e n s o r  m o d u l e  
u n d e r te s t  s h al l  b e  attach e d  to  th e  s tag e  an d  c o n n e c te d  to  th e  e l e c tri cal  i n te rfac e .  Th e  te s t  
bar  o f  th e  s e l e c te d  d i am e te r  s h al l  b e  attac h e d  to  th e  m o vi n g  arm .  
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Figure 1  – Composi t ion  of  test  equ ipment  

 

Figure 2  – Concept  of  performance measurement  

4.4  Human  operator al ternative to  standard  posi t ion ing  equ ipment  

U n d e r c e rtai n  c i rcu m s tan ce s ,  fo r  e xam pl e  i f  th e  d i s pl a y u n d e r  te s t  i s  to o  l arg e  f o r s u i tab l e  
po s i t i o n i n g  e q u i pm e n t  to  be  avai l ab l e ,  a  s u i tab l y d e s i g n e d  te s t  arm  m ay be  m an u al l y 
po s i t i o n e d  to  e n ab l e  c o m pl e ti o n  o f  a  s u bs e t  o f  th e  te s ts  d e s cri b e d  i n  t h i s  d o c u m e n t.  I n  th i s  
s i tu ati o n ,  th e  te s t  arm  n e e d s  to  be  d e s i g n e d  c are fu l l y to  m i n i m i s e  th e  re as o n ab l e  ac h i e vab l e  
e rro r be twe e n  ac tu al  an d  targ e t  p o s i t i o n s  wh e n  co n d u cti n g  m e as u re m e n ts .  An  e x am pl e  o f  
s u ch  a  te s t  arm  m ay co n s i s t  o f  a  ro d  wi th  a  s l i d i n g  ti p  ( F i g u re  3 ,  l e ft) ,  wh o s e  m ate ri al s  are  
ch o s e n  s o  th at  co n tac t  be twe e n  th e  ro d  an d  th e  d i s pl a y d o e s  n o t  tri g g e r  a  to u ch  e ve n t   
( F i g u re  3 ,  m i d d l e ) ,  wh e re as  c o n tac t  b e twe e n  th e  s l i d i n g  t i p  an d  th e  d i s p l a y d o e s  tr i g g e r a  
to u c h  e ve n t  ( F i g u re  3 ,  r i g h t) .  Su ch  a te s t  arm  m a y be  p l ace d  acc u rate l y an d  re l i ab l y b y th e  
h u m an  o p e rato r wi th  th e  s l i d i n g  t i p  awa y fro m  th e  d i s p l a y,  s u bs e q u e n t  to  wh i c h  a 
m e as u re m e n t  m ay b e  m ad e  b y s l i d i n g  th e  t i p  i n to  co n tact  wi th  th e  d i s p l a y.  

Targ e t  
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R e p o rt e d  
po s i t i o n  
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Figure 3  – Example of  manual  test  tool  ( l eft) ,  posi tion ing  wi thout  triggering   
a  touch  event  (midd le)  and  record ing  a  touch  event  (right)  

4.5  Test  bar s ize,  shape and  material  parameters  

Th e  p aram e te rs  o f  th e  te s t  bar  s h al l  b e  s i z e ,  s h ape ,  an d  m ate ri al .  E x am pl e s  o f  s u i tab l e  s i ze s  
an d  s h ap e s  o f  th e  te s t  b ar are  s h o wn  i n  F i g u re  4.  C are  s h al l  b e  take n  to  e n s u re  th at  m ate ri al  
param e te rs  fo r th e  te s t  b ar are  appro pri ate l y c h o s e n  g i ve n  th e  d e vi ce  c ate g o r y u n d e r te s t.  

W h e n  th e  to u c h  s e n s o r m o d u l e  i s  a  capac i t i ve  to u ch  s ys te m ,  th e  te s t  bar  s h al l  b e  e l e ctri c al l y 
co n d u cti ve  an d  s h al l  ad d i t i o n al l y b e  g ro u n d e d  i n  o rd e r  to  avo i d  po te n ti al  p e rfo rm an c e  
d e g rad ati o n  d u e  to  e l e ctri c al  n o i s e ,  u n l e s s  o th e rwi s e  s tate d .  A te s t  bar m a y h ave  an  
i n s u l ati n g  l a ye r  o n  th e  b as e  to  m o d e l  th e  e ffe ct  o f  a  g l o ve d  f i n g e r.  

Fo r  re fl e cti o n - b as e d  o p ti cal  s ys te m s ,  th e  re fl e c ti vi ty o f  th e  c o n tact  e n d  o f  th e  te s t  b ar  s h al l  be  
ch o s e n  to  be  s p e c tral l y re pre s e n tati ve  o f  h u m an  s ki n .  

I n  al l  c as e s ,  th e  appro p ri ate  pro pe rt i e s  ( i n c l u d i n g  s i ze ,  s h ap e  an d  m ate ri al )  o f  th e  te s t  b ar 
s h al l  b e  re p o rte d .  

 

N O TE  ø  ( te s t  ba r d i am e t e r)  =  4  m m ,  6  m m ,  7  m m ,  9  m m ,  o r  1 2  m m .  

Figure 4  – Examples  of  test  bars  

IEC  IEC  IEC  

ø 4  ø 6  ø 8  ø 1 0  

M at e ri al :  B ras s   
o r  
C o n d u ct i ve  p o l yam i d e  re s i n  
P h ys i cal  p ro p e rt y  

E l e ct ri c al  re s i s t i vi ty:  <  1 0 2  t o  1 0 4  Ω ·  cm  
H ard n e s s :  >  R 1 1 9  

ø 1 , 6  

H al f- s p h e re  t ype  C yl i n d e r t yp e  

IEC  



I E C  6 2 9 0 8 - 1 2 - 1 0 : 2 0 1 7   I E C  2 0 1 7  – 1 1  –  

5 Touch  performance measuring  methods  

5.1  General  

Fu n d am e n tal  to u ch  pe rfo rm an ce  m e as u ri n g  m e th o d s  are  d e s cri b e d  i n  th i s  c l au s e .  Th e y s h al l  
be  take n  i n to  acc o u n t  d u ri n g  ch aracte ri s ati o n  o f  a  to u c h  s e n s o r  m o d u l e  to  re al i z e  a g o o d  u s e r 
exp e ri e n c e .  

5.2  Accuracy test  

5.2. 1  Purpose 

Th e  p u rpo s e  o f  th i s  te s t  i s  to  m e as u re  th e  ab i l i ty o f  to u c h  s e n s o rs  an d  m o d u l e s  to  i n d i cate  
h o w c l o s e  to u c h  po s i t i o n s  are  re p o rte d  re l at i ve  to  th e i r  targ e t  po s i ti o n s .  

5.2.2  Test  procedure  

5.2.2.1  General  

Fo r th e  acc u rac y m e as u re m e n t,  o n e  o f  th e  fo l l o wi n g  two  m e th o d s  c an  b e  s e l e c te d .  Th e  f i rs t  
m e th o d  i s  a  s trai g h tfo rward  m e th o d  to  e val u ate  th e  d i s tan c e  be twe e n  e ac h  targ e t  p o i n t  an d  i ts  
co rre s p o n d i n g  re p o rte d  po i n t.  Th e  s e co n d  m e th o d  i s  an  i n d i re c t  m e th o d  wh e re  targ e t  g ri d  
po i n ts  are  e s ti m ate d  fro m  re po rte d  po i n ts .  Th i s  m e th o d  c an  to l e rate  c o o rd i n ate  s h i fts  wh i c h  
are  cau s e d  b y a m i s al i g n m e n t  b e twe e n  th e  to u ch  s e n s o r m o d u l e  an d  th e  s tag e  wh i l e  s e tt i n g  
u p  th e  m e as u re m e n t  e q u i pm e n t .  

5.2.2.2  Method  1  

Th e  ac ti ve  are a i s  d e fi n e d  as  th e  are a wh e re  to u c h  i s  re c o g n i z e d .  Th e  c e n tre  are a i s  d e fi n e d  
as  th e  re s t  o f  th e  act i ve  are a wi th o u t  th e  e d g e  are a as  s h o wn  i n  F i g u re  5 .  Th e  e d g e  are a i s  
d e f i n e d  as  an  are a wi th  th e  wi d th  o f  W f ro m  th e  e d g e  o f  th e  ac ti ve  are a.  T h e  o ri g i n  an d  ax i s  
d i re cti o n  s h al l  be  d e f i n e d .  

Th e  to u c h  s e n s o r  m o d u l e  u n d e r  te s t  s h al l  b e  attach e d  to  th e  s tag e  an d  c o n n e cte d  to  th e  
e l e ctri cal  i n te rface .  Th e  te s t  b ar  o f  th e  s e l e c te d  d i am e te r  s i ze ,  s h ape  an d  m ate ri al  s h al l  b e  
attac h e d  to  th e  m o vi n g  arm .  Fo r  a  pre c i s e  m e as u re m e n t  o f  th e  accu rac y,  th e  te s t  e q u i pm e n t  
sh o u l d  be  s e t  u p  pro p e rl y.  T h e  m e as u re m e n t p o i n ts  i n  th e  te s t  g ri d  are  e ve n l y s p ace d  al o n g  
bo th  X an d  Y ax e s ,  away fro m  th e  o ri g i n  an d  s p an n i n g  th e  wh o l e  act i ve  are a  o f  th e  to u c h  
se n s o r  p an e l  as  s h o wn  i n  F i g u re  6 .  



 – 1 2  – I E C  6 2 9 0 8 - 1 2 - 1 0 : 2 0 1 7    I E C  2 0 1 7  

 

Figure 5  – Location  of  edge area  and  centre area  

 

N O TE  m,  n:  n u m be r o f  p o i n ts  i n  X an d  Y d i re ct i o n .  

Figure 6  – Point  g rid  

At  e ach  targ e t  g ri d  po i n t  ( i,  j) ,  l i f t  th e  te s t  b ar  d o wn  an d  u p ,  an d  c o l l e ct  th e  to u c h  re p o rts  p  
t i m e s .  As  s h o wn  i n  Fi g u re  7,  th e  accu rac y i s  d e f i n e d  as  th e  d i s tan c e  b e twe e n  th e  targ e t  
co o rd i n ate  an d  th e  m e an  re p o rte d  c oo rd i n ate .  
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Figure 7  – Accuracy defin i t ion  

I n  th e  c e n tre  are a,  cal c u l ate  th e  accu rac y,  th at  i s ,  th e  m axi m u m  o f  acc u rac y,  th e  s tan d ard  
d e vi ati o n  o f  accu rac y an d  th e  ave rag e  o f  acc u rac y,  as  s h o wn  be l o w.  I n  th e  e d g e  are a,  th e  
accu rac y i s  c al cu l ate d  i n  th e  s am e  m an n e r.  
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p

k∑ == 1 kj,i ,

ji ,  ( 5 )  

wh e re  

p  i s  th e  n u m be r  o f  re po rts  at  a  targ e t  p o i n t  ( 1 , 2 , … ) ;  

q  i s  th e  n u m be r o f  m e as u re m e n t  p o i n ts  =  m  x  n;  

i,  j,  k   i s  th e  k- th  d ata i n  n u m be r  o f  re po rts (p)  at  a  targ e t  po i n t( i,  j) ;  

Acc i , j   i s  th e  d i s tan c e  b e twe e n  th e  targ e t  c o o rd i n ate  an d  th e  m e an  re p o rte d  c o o rd i n ate ;  

Accm a x    i s  th e  m axi m u m  o f  acc u rac y;  

Accσ    i s  th e  s tan d ard  d e vi ati o n  o f  accu rac y;  an d  

Accm e an    i s  th e  ave rag e  o f  accu rac y.  
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5.2.2.3  Method  2  

Th e  te s t  bar s h al l  b e  p l ace d  at  m  x  n  targ e t  g ri d  p o i n ts  e q u al l y s pac e d  b y a  d i s tan c e  d i n  bo th  
h o ri zo n tal  an d  ve rti cal  d i re cti o n s .  W h e n  th e  to u ch  s e n s o r  m o d u l e  i s  a  cap aci t i ve  to u ch  s ys te m ,  
d s h al l  be  s m al l e r th an  o r  e q u al  to  o n e  fo u rth  o f  th e  s e n s o r  ch an n e l  p i tch ,  an d  m  x  d  an d  n  x  d  
are  g re ate r  th an  o r  e q u al  to  th e  s e n s o r  ch an n e l  p i tc h .  At  e ach  targ e t  g ri d  p o i n t  ( i,  j) ,  c o l l e ct  
th e  to u c h  re po rts  5 0  to  1 0 0  t i m e s  i n  o n e  o f  th e  fo l l o wi n g  two  ways .  

1 )  Li ft  th e  te s t  b ar d o wn  an d  u p  f o r e ach  re p o rt  at  e ac h  targ e t.  

2 )  Ke e p th e  te s t  bar  s tati o n ary at  e ac h  targ e t.  

Th e  d ata fro m  1 )  an d  2 )  i s  u s e d  i n  th e  cal c u l ati o n  o f  re p e atab i l i t y.  

C al c u l ate  th e  m e an  p o i n t  ( ji ,x ,  ji ,y )  o f  th e  re po rte d  p o i n ts  at  ( i,  j) .  

Th e n  f i n d  th e  b e s t  f i tte d  g ri d  

 ) ,( ji ,ji , YX  =  ( best)1( xdi +− ,  best)1( ydj +− ) )  (i  =  1 ,  . . ,  m,  j  =  1 ,  . . . ,  n)  ( 6 )  

wh i c h  m i n i m i ze s  th e  m e an  s q u are  d i s tan c e  
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fro m  

 ( ji ,x ,  ji ,y ) ( i  =  1 ,  . . ,  m,  j  =  1 ,  . . . ,  n)  ( 8 )  

Th e  s h i fts  ( bestx ,  besty )  fo r  th e  b e s t  g ri d  are  o b tai n e d  b y e q u ati n g  th e  d e ri vati ve s  o f  th e  

d i s tan c e  b y bestx  an d  besty  to  ze ro ,  an d  are  c al cu l ate d  as  
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Th e  accu rac y at  ( i,  j)  i s  d e fi n e d  as  th e  d i s tan ce  b e twe e n  th e  g ri d  p o i n t  ) ,( ji ,ji , YX  an d  th e  m e an  

po i n t  ( ji ,x ,  ji ,y ) .  

 2
ji ,ji ,

2
ji ,ji ,jcci , )()( yYxXA −+−=  ( 1 0 )  

An  e x am pl e  o f  a  m e as u re m e n t  re s u l t  an d  th e  c o rre s p o n d i n g  cal c u l at i o n  o f  accu rac y i s  s h o wn  
i n  F i g u re  8 .  
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Figure 8  – Example of  measurement  resu l t  and  calcu lation  of  accuracy 

5.2.3  Report  

Th e  fo l l o wi n g  i te m s  s h al l  be  re p o rte d :  

•  th e  s e l e cte d  m e as u re m e n t  m e th o d ;  

•  th e  s e l e cte d  s i ze ,  s h ap e  an d  m ate ri al  o f  te s t  bar;  

•  th e  wi d th  o f  e d g e  are a W;  

•  th e  targ e t  po s i ti o n ;  

•  th e  n u m be r o f  m e as u re m e n ts  at  e ac h  p o i n t;  

•  th e  m ax i m u m  o f  accu rac y f o r al l  po i n ts  i n  e ac h  are a;  

•  th e  ave rag e  o f  accu rac y f o r al l  po i n ts  i n  e ac h  are a;  an d  

•  th e  s tan d ard  d e vi ati o n  o f  accu rac y f o r al l  p o i n ts  i n  e ach  are a.  

5.3  Repeatabi l i ty/j i tter  test  

5.3. 1  Purpose 

Th e  p u rpo s e  o f  th i s  te s t  i s  to  m e as u re  th e  ab i l i ty o f  to u c h  s e n s o rs  an d  m o d u l e s  to  i n d i cate  
h o w pre ci s e l y to u ch  p o s i ti o n s  are  re p o rte d ,  g i ve n  a s e q u e n c e  o f  to u ch e s  i n  th e  s am e  targ e t  
po s i t i o n ,  wh e re  “ pre ci s e ”  m e an s  th at  th e  re p o rte d  po s i t i o n s  are  “c l o s e  to  e ach  o th e r”.  

5.3.2  Test  procedure  

5.3.2.1  General  

Fo r  th e  re pe atab i l i t y/j i tte r  m e as u re m e n t,  o n e  o f  th e  f o l l o wi n g  two  m e th o d s  can  be  s e l e c te d ,  as  
i n  th e  c as e  o f  accu rac y m e as u re m e n t.  
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j 

Xi , j  – xi , j  

(Xi , j  – xi , j)
2 +  (Yi , j  – yi , j)
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(x,y)  :  Mean poi nts 

(X,Y)  :  Best fi tted gri d 
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Th e  re pe atab i l i t y i s  d e fi n e d  wi th  th e  s am e  re p o rte d  d ata co l l e cte d  f o r acc u rac y m e as u re m e n t 
at  targ e t  g ri d  po i n t  ( i,  j)  b y l i f t i n g  th e  te s t  b ar d o wn  an d  u p fo r e ac h  re po rt.  Th e  j i tte r i s  d e fi n e d  
wi th  th e  re p o rte d  d ata  co l l e c te d  b y ke e p i n g  th e  te s t  b ar  s tati o n ary at  targ e t  g ri d  p o i n t  ( i,  j) .  
Th e  re pe atab i l i t y m e as u re m e n t  i s  ap p l i c ab l e  to  t h e  j i tte r m e as u re m e n t.  

5.3.2.2  Method  1  

Th e  to u c h  s e n s o r  m o d u l e  u n d e r  te s t  s h al l  b e  attac h e d  to  th e  s tag e  an d  c o n n e cte d  to  th e  
e l e c tri cal  i n te rf ace .  Th e  te s t  b ar  o f  th e  s e l e cte d  d i am e te r  s h al l  b e  attach e d  to  th e  m o vi n g  arm .  

At  e ach  targ e t  g ri d  po i n t  ( i,  j) ,  l i f t  th e  te s t  b ar  d o wn  an d  u p ,  an d  c o l l e c t  th e  to u c h  re p o rts  p  
t i m e s ,  As  s h o wn  i n  F i g u re  9 ,  th e  re p e atabi l i t y i s  d e f i n e d  as  th e  d i s tan ce  be twe e n  th e  targ e t  
co o rd i n ate  an d  th e  m e an  re p o rte d  c o o rd i n ate .  

 

Figure 9  – Repeatabi l i ty  in  touch  sensor module  

I n  th e  c e n tre  are a,  cal c u l ate  th e  re p e atab i l i t y,  th at  i s ,  th e  m axi m u m ,  s tan d ard  d e vi at i o n ,  an d  
th e  ave rag e ,  as  s h o wn  be l o w.  I n  th e  e d g e  are a,  th e  re p e atab i l i t y i s  cal cu l ate d  i n  th e  s am e  
m an n e r.  
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wh e re  

p   i s  th e  n u m be r  o f  re po rts  at  a  targ e t  p o i n t  ( 1 , 2 , … ) ;  

q   i s  th e  n u m be r o f  m e as u re m e n t  p o i n ts  =  m  x  n;  

i,  j,  k   i s  th e  k- th  d ata i n  n u m be r  o f  re po rts (p)  at  a  targ e t  po i n t( i, j) ;  

Rt i ,  j   i s  th e  d i s tan ce  be twe e n  th e  targ e t  co o rd i n ate  an d  th e  m e an  re p o rte d  c o o rd i n ate ;  

Rt m ax   i s  th e  m axi m u m  o f  re pe atab i l i t y;  

Rtσ   i s  th e  s tan d ard  d e vi ati o n  o f  re p e atab i l i t y;  an d  

Rt m e an   i s  th e  ave rag e  o f  re pe atab i l i t y.  

5.3.2.3  Method  2  

Th e  re pe atab i l i t y i s  d e fi n e d  wi th  th e  s am e  re p o rte d  d ata  c o l l e c te d  fo r  th e  acc u rac y 
m e as u re m e n t  at  targ e t  g ri d  po i n t  ( i,  j)  b y l i f t i n g  th e  te s t  b ar d o wn  an d  u p  fo r  e ach  re p o rt.  

C al cu l ate  th e  s tan d ard  d e vi ati o n  ji ,σ  as  th e  ro o t  m e an  s q u are  d i s tan ce  be twe e n  th e  re po rte d  

po i n ts  at  targ e t  g ri d  po i n t  ( i,  j)  an d  th e i r  m e an  p o i n t  ( )ji ,ji , yx , .  

Th e  re pe atab i l i t y i s  d e fi n e d  as  

 ( )ji ,
,

t max σ
ji

R =  ( 1 6 )  

An  e xam p l e  o f  a  m e as u re m e n t  re s u l t  fo r  re p e atab i l i t y i s  s h o wn  i n  F i g u re  1 0 .  

 

Figure 1 0  – Example  of  measurement  resu l t  for  repeatabi l i ty  

5.3.3  Report  

Th e  fo l l o wi n g  i te m s  s h al l  be  re p o rte d :  

•  th e  s e l e cte d  m e as u re m e n t  m e th o d ;  

•  th e  s e l e cte d  s i z e ,  s h ap e  an d  m ate ri al  o f  te s t  bar;  

IEC  

R e p e at a bi l i t y  i s  d e f i n e d  as  

th e  m axi m u m  o f  σ i , j  
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•  th e  wi d th  o f  e d g e  are a W;  

•  th e  targ e t  po s i ti o n ;  

•  th e  n u m be r o f  m e as u re m e n ts  at  e ac h  p o i n t;  

•  th e  m ax i m u m  o f  re p e atab i l i t y/j i tte r  f o r al l  po i n ts  i n  e ac h  are a;  an d  

•  th e  ave rag e  o f  re p e atabi l i t y/j i tte r  fo r  al l  p o i n ts  i n  e ach  are a.  

5.4  Lineari ty test  

5.4. 1  Purpose  

Th e  p u rpo s e  o f  th i s  te s t  i s  to  m e as u re  th e  ab i l i ty o f  to u c h  s e n s o rs  an d  m o d u l e s  to  i n d i cate  
h o w pre c i s e l y s trai g h t  l i n e s  c an  be  d rawn .  

5.4.2  Test  procedure  

5.4.2.1  General  

Fo r th e  l i n e ari t y m e as u re m e n t,  o n e  o f  th e  fo l l o wi n g  two  m e th o d s  can  be  s e l e c te d  as  i n  th e  
pre vi o u s  c as e s .  

5.4.2.2  Method  1  

Th e  to u c h  s e n s o r  m o d u l e  u n d e r  te s t  s h al l  b e  attac h e d  to  th e  s tag e  an d  c o n n e cte d  to  th e  
e l e c tri cal  i n te rface .  Th e  te s t  bar  o f  th e  s e l e cte d  d i am e te r  s h al l  be  attach e d  to  th e  m o vi n g  arm .  
Th e  te s t  b ar to u c h e s  an d  d rag s  fro m  o n e  e d g e  o f  th e  p an e l  to  th e  o pp o s i te  e d g e .  Th e  
d rag g i n g  s pe e d  i s  i n  th e  ran g e  5  m m /s  to  5 0  m m /s .  Th e  p ath  o f  th e  d rag g i n g  o p e rati o n  i s  
ch o s e n  to  be  h o ri zo n tal ,  ve rt i c al  o r  d i ag o n al  acro s s  th e  pan e l .  

 

Figure 1 1  – Dragg ing  l i ne for l ineari ty test  

Th e  c e n tre  o f  th e  d i s tan ce  b e twe e n  th e  re p o rte d  p o i n t  an d  s trai g h t  l i n e  i s  cal c u l ate d  b y th e  
fo rm u l a i n  F i g u re  1 2 .  Th e  e d g e  m e as u re m e n t  s tart  p o i n t  fo r  th e  l i n e  i s  po s i t i o n e d  i n  th e  s am e  
wa y as  s h o wn  i n  F i g u re  6 .  

IEC  



I E C  6 2 9 0 8 - 1 2 - 1 0 : 2 0 1 7   I E C  2 0 1 7  – 1 9  –  

 

Figure 1 2  – Lineari ty defin i t ion  

Th e  d i s tan ce  b e twe e n  th e  targ e t  l i n e  an d  th e  re p o rte d  l i n e  i s  m e as u re d  an d  d e te rm i n e s  th e  
l i n e ari t y o f  th e  to u ch  s e n s o r m o d u l e ,  an d  i s  c al cu l ate d  as  fo l l o ws :  
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 )( j )t(i ,t max dL =  ( 2 0 )  

5.4.2.3  Method  2  

D raw m  p aral l e l  l i n e s  i n  a  ch o s e n  d i re cti o n  ( ve rti c al ,  h ori z o n tal  o r  d i ag o n al )  o f  e q u al  s pac i n g  d 
wi th  a to u c h  o bj e c t  at  a  s p e e d  S  i n  th e  ran g e  5  m m /s  to  5 0  m m /s .  W h e n  th e  to u c h  s e n s o r  
m o d u l e  i s  a  c ap ac i t i ve  to u ch  s ys te m ,  th e  l e n g th  o f  e ach  l i n e  s h al l  b e  g re ate r th an  o r  e q u al  to  
th re e  t i m e s  th e  s e n s o r c h an n e l  p i tch ,  d i s  s m al l e r th an  o r e q u al  to  o n e  fo u rth  o f  th e  s e n s o r  
ch an n e l  pi tc h ,  an d  m  x  d  i s  g re ate r th an  o r  e q u al  to  th e  s e n s o r c h an n e l  p i tc h .  F o r e ach  d rawn  
l i n e ,  c al cu l ate  th e  l i n e ari t y o f  th e  re p o rte d  d ata (xi ,y i ) ,  i= 1 , … .n  as  th e  m axi m u m  d i s tan ce  
be twe e n  th e  re po rte d  po i n ts  an d  th e  b e s t  f i tte d  l i n e .  I f  th e  b e s t  f i t te d  l i n e  i s  re pre s e n te d  as  
‘ax+by+1 =0 ’,  th e n  th e  co e ff i ci e n ts  a ,  b  an d  th e  l i n e ari t y o f  th e  l i n e  are  c al cu l ate d  as  i n  th e  
fo l l o wi n g  fo rm u l ae .  
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 ( 2 1 )  

Ap pro xi m at e  s t rai g h t  l i n e  
arx  +  bry  +  1  =  0  

dt ( i , j )  

Targ e t  s trai g h t  l i n e  
a tx  +  b ty  +  1  =  0  

dr ( i , j )  

IEC  
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Th e  l i n e ari t y o f  th e  to u c h  s e n s o r  m o d u l e  i s  d e fi n e d  as  th e  m axi m u m  o f  th e  l i n e ari t y o f  th e  m  
l i n e s  d rawn  i n  a  d i re c ti o n .  D i ag o n al ,  h o ri z o n tal  an d  ve rt i c al  d rawi n g  d i re c ti o n s  s h al l  b e  te s te d .  

An  e xam p l e  o f  m e as u re m e n t  an d  cal c u l at i o n  o f  l i n e ari t y i s  sh o wn  i n  F i g u re  1 3 .  

 

Figure 1 3  – Example  of  measurement  and  calcu lat ion  of  l i neari ty 

5.4.3  Report  

Th e  fo l l o wi n g  i te m s  s h al l  be  re p o rte d :  

•  th e  s e l e cte d  m e as u re m e n t  m e th o d ;  

•  th e  s e l e cte d  s i z e ,  s h ap e  an d  m ate ri al  o f  te s t  bar;  

•  th e  c h o s e n  s l i d e  patte rn  an d  m e as u ri n g  l i n e  p o s i t i o n ;  

•  th e  wi d th  o f  e d g e  are a W;  

•  th e  m ax i m u m  o f  l i n e ari t y fo r al l  p o i n ts  i n  e ach  are a;  

•  th e  ave rag e  o f  l i n e ari t y f o r al l  po i n ts  i n  e ac h  are a;  an d  

•  th e  s tan d ard  d e vi at i o n  o f  l i n e ari t y f o r al l  p o i n ts  i n  e ach  are a.  

5.5  Reproducibi l i ty test  

5.5. 1  Purpose 

Th e  p u rpo s e  o f  th i s  te s t  i s  to  m e as u re  th e  ab i l i ty o f  to u c h  s e n s o rs  an d  m o d u l e s  to  i n d i cate  
h o w e x ac tl y th e  re p o rte d  to u c h  trace s  co i n c i d e  wi th  th e  actu al  u s e r' s  to u ch  trac e s .  An  
e xam p l e  s h o wi n g  d i ffe re n ce  i n  re pro d u ci b i l i t y f o r  two  avai l ab l e  to u c h  s ys te m s  i s  s h o wn  i n  
Fi g u re  1 4 ,  wh e re  th e  ch aracte rs  are  wri tte n  b y a  p e rs o n  i n  th e  s am e  wa y fo r b o th  s ys te m s .  

ax +  by +  1  =  0  

IEC  
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a)  Handwri ti ng  wi th  touch  system  A b)  Handwri ting  wi th  touch  system  B  

Figure 1 4  – Example  of  reproducibi l i ty test  resu l ts  

5.5.2  Test  procedure  

5.5.2.1  General  

Fo r th e  re pro d u c i b i l i t y m e as u re m e n t,  an  arm  cap ab l e  o f  m o vi n g  th e  te s t  b ar  i n  a  c i rc u l a r  
traj e cto ry wi th  vari ab l e  rad i u s  an d  ve l o ci t y i s  re q u i re d .  A m i n i m u m  rad i u s  i s  t yp i c al l y h al f  o f  
th e  s e n s o r  c h an n e l  p i tch  u n d e r te s t  an d  a  t yp i c al  an g u l ar ve l o c i t y i s  1  0 8 0  d e g re e /s e c o n d .  

5.5.2.2  Preparation  

C o l l e ct  th e  to u ch  re p o rt  d ata at  e q u al l y s p ac e d  targ e t  po i n ts  o n  a  re fe re n ce  ci rcl e  b y u s i n g  th e  
arm .  Th e n  d e te rm i n e  th e  rad i u s  Rre f  an d  th e  c e n tre  o f  th e  re fe re n c e  ci rc l e  fro m  th e  re p o rte d  

to u c h  d ata b y cal cu l ati n g  th e  be s t  f i t te d  ci rcl e  022 =++++ CBYAXyx  wi th  th e  fo l l o wi n g  

fo rm u l ae ,  wh e re   ) ,( ii yx  (i=1 ,  . . ,  m)  are  th e  re p o rte d  to u c h  c o o rd i n ate s .  
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5.5.2.3  Analysis  

C o l l e ct  to u c h  re po rts  wi th  th e  arm  wh i l e  ro tati n g  3 0  t i m e s ,  an d  f i n d  Rm i n ,  Rm a x  as  th e  
d i s tan c e s  to  th e  n e are s t  an d  farth e s t  p o i n ts  fro m  th e  c e n tre  o f  th e  re fe re n c e  c i rcl e ,  
re s p e c ti ve l y.  Th e  re pro d u c i b i l i t y i s  th e n  d e f i n e d  wi th  th e  fo l l o wi n g  fo rm u l a.  

3 0  m m  

1 0  m m  1 0  m m  

3 0  m m  
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Figure 1 5  – Reproducibi l i ty test  procedure  

5.5.3  Report  

Th e  val u e  o f  re pro d u c i b i l i t y i s  re p o rte d  al o n g  wi th  th e  s i ze ,  s h ap e an d  m ate ri al  o f  th e  te s t  b ar,  
th e  rad i u s  o f  th e  ro tat i o n  an d  th e  an g u l ar  ve l o c i t y.  

E x am pl e s  o f  re pro d u c i b i l i t y m e as u re m e n ts  s h o wi n g  th e  d e p e n d e n ce  o n  ro tat i o n  rad i u s  an d  
an g u l ar  ve l o c i t y are  s h o wn  i n  F i g u re  1 6 .  

 

E s ti m ati o n  o f  a  re fe re n ce  ci rcl e   
b y  l e as t  s q u a re  m e th o d  

R o tati n g  a rm  wi th   
a  t e s t  bar  

Rm a x  

Rr e f  
Rm i n  

IEC  
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a)  rad ius  25  mm  

 

b)  rad ius  40  mm  

 

c)  rad ius  80  mm  

Figure 1 6  – Examples  of  measurements of  reproducibi l i ty – Veloci ty dependence 

5.6  Signal -to-noise ratio  (SNR)  test  

5.6. 1  Purpose 

Th e  pu rp o s e  o f  th i s  te s t  i s  to  m e as u re  th e  ab i l i t y o f  to u ch  s e n s o rs  an d  m o d u l e s  to  i n d i c ate  th e  
rati o  o f  s i g n al  l e ve l  to  n o i s e  l e ve l  fro m  th e  to u ch  c o n tro l l e r  as  d e fi n e d  i n  F i g u re  1 7.  

72 0  
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●  S ys te m  A 
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N O TE  Th i s  te s t  m ay n o t  b e  a pp l i ca b l e  to  s o m e  t o u ch  te ch n o l o g i e s .  

5.6.2  Test  procedure  

Th e  to u c h  s e n s o r  m o d u l e  u n d e r  te s t  s h al l  be  attac h e d  to  a  s tag e  an d  co n n e c te d  to  th e  
e l e ctri cal  i n te rface .  W i th o u t  an y to u ch  c o n tact,  th e  s i g n al  fro m  th e  to u ch  c o n tro l l e r  i s  co l l e cte d .  
Th e  s i g n al  i s  ag ai n  co l l e cte d ,  th i s  t i m e  wi th  th e  to u c h  co n tac t.  Th e  S N R  val u e  i s  th e n  
cal cu l ate d  as  fo l l o ws .  

 

Figure 1 7  – SNR defin i tion  concept  
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wh e re  

m   i s  th e  n u m be r  o f  re po rts  wh e n  n o t  to u c h e d ;  

n   i s  th e  n u m be r o f  re po rts  wh e n  to u c h e d ;  

St o u ch   i s  th e  s i g n al  l e ve l  wh e n  to u c h e d ;  

SN o  To u ch   i s  th e  s i g n al  l e ve l  wh e n  n o t  to u ch e d ;  

NTo u c h  n   i s  th e  n o i s e  l e ve l  wh e n  to u ch e d ;  an d  

NN o  To u c h   i s  th e  n o i s e  l e ve l  wh e n  n o t  to u ch e d .  

5.6.3  Report  

Th e  fo l l o wi n g  i te m s  s h al l  be  re p o rte d :  

•  th e  s e l e cte d  s i z e ,  s h ap e  an d  m ate ri al  o f  te s t  bar;  

•  th e  wi d th  o f  e d g e  are a W;  

•  th e  m eas u re m e n t  po s i t i o n s ;  an d  

•  th e  m i n i m u m  S N R  am o n g  th e  p o i n ts .  

5.7  Report  rate  test  

5.7. 1  Purpose 

Th e  pu rp os e  o f  th i s  te s t  i s  to  m e as u re  th e  ab i l i t y o f  to u ch  s e n s o rs  an d  m o d u l e s  to  i n d i c ate  th e  
i n te rval  be twe e n  th e  to u ch  e ve n ts  i n te rru p t  s i g n al s  fro m  th e  to u ch  c o n tro l l e r.  Th e  to u ch  
co n tro l l e r  s e n s e s  an d  re po rts  th e  to u c h e d  co o rd i n ate s  p e ri o d i cal l y.  T h e  s h o rte r th e  re p o rte d  
co o rd i n ates  i n te rval ,  th e  m o re  re po rte d  th e  c o o rd i n ate s  are  d u ri n g  a g i ve n  p e ri o d ,  wh i ch  
co rre s p o n d s  to  an  i n cre as e d  u p d ate  rate  an d  a m o re  f l u i d  u s e r  e xp e ri e n c e .  

5.7.2  Test  procedure  

Th e  to u ch  d i s p l a y u n d e r  te s t  s h al l  b e  attach e d  to  a  s tag e  an d  c o n n e cte d  to  th e  e l e ctri c al  
i n te rfac e .  Th e  s e l e c te d  te s t  b ar s h al l  b e  attac h e d  to  th e  m o vi n g  arm .  Th e  te s t  b ar to u c h e s  an d  
d rag s  fro m  o n e  e d g e  o f  th e  to p  to  th e  o p p o s i te  e d g e  o f  th e  b o tto m  d i ag o n al l y  ( s e e  F i g u re  1 8 ) .  
Th e  d rag g i n g  s p e e d  i s  s e l e cte d  as  be i n g  be twe e n  5  m m /s  an d  5 0  m m /s .  

 

Figure 1 8  – Dragg ing  d i rection  for report ing  time measurement  

D u ri n g  th e  d rag g i n g ,  to u ch  e ve n t  i n te rru pt  s i g n al s  are  g e n e rate d  fro m  th e  to u ch  c o n tro l l e r ,  
an d  th e  re c i pro cal  o f  th e  ti m e  b e twe e n  th e  i n te rru p t  s i g n al s  i s  m e as u re d  as  th e  re p o rt  rate  
( s e e  F i g u re  1 9 ) .  

D ra g g i n g  d i re c ti o n  

IEC  
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Figure 1 9  – Reporting  t ime in terval  measurement  

5.7.3  Report  

Th e  m i n i m u m  val u e ,  m e an  val u e  an d  m axi m u m  val u e  am o n g  th e  m e as u re d  re p o rt  rate  val u e s ,  
th e  s e l e c te d  s i ze ,  s h ap e  an d  m ate ri al  o f  th e  te s t  b ar an d  th e  s e l e c te d  d rag g i n g  s p e e d  s h al l  be  
re p o rte d .  

5.8  Latency test  

5.8. 1  Purpose 

Th e  pu rp o s e  o f  th i s  te s t  i s  to  m e as u re  th e  ab i l i t y o f  to u ch  s e n s o rs  an d  m o d u l e s  to  i n d i cate  th e  
re s p o n s e  t i m e  b e twe e n  th e  actu al  an d  re po rte d  to u ch .  

5.8.2  Test  procedure  

Th e  to u c h  s e n s o r  m o d u l e  u n d e r  te s t  s h al l  be  attach e d  to  a  s tag e  an d  co n n e cte d  to  th e  
e l e c tri cal  i n te rface .  Th e  s e l e c te d  te s t  b ar  s h al l  b e  attach e d  to  th e  m o vi n g  arm .  Th e  te s t  b ar  
to u c h e s  th e  targ e t  p o i n ts  o n  th e  to u ch  s e n s o r m o d u l e  i n  i d l e  m o d e .  Th e  t i m e  be twe e n  th e  
actu al  to u ch  s i g n al  g e n e rat e d  fro m  th e  m o vi n g  arm  an d  th e  i n te rru p t  s i g n al  fro m  th e  to u c h  
co n tro l l e r  are  m e as u re d .  Th e  o n s e t  o f  th e  to u ch  s i g n al  re pre s e n ts  th e  t i m e  wh e n  th e  te s t  b ar  
to u c h e s  th e  s u rf ace  o f  th e  to u ch  m o d u l e  as  s h o wn  i n  F i g u re  2 0 .  Fo r  e x am p l e ,  th e  to u c h  s i g n al  
s h o u l d  be  g e n e rate d  b y a n  i m ag e  pro ce s s i n g ,  s o u n d  pro c e s s i n g ,  o r  e l e ctri c al  m e th o d .  

 

Figure 20  – Latency measurement  

Ti m e  t o  be  m e as u re d  

I n te rru pt  s i g n al  f ro m  t o u ch  c o n tro l l e r  

To u ch  s i g n al  fro m  m o vi n g  arm  

IEC  

Ti m e  t o  be  m e as u re d  

I n t e rru pt  s i g n al  f ro m  t o u ch  c o n t ro l l e r  
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5.8.3  Report  

Th e  wo rs t- c as e  ( m axi m u m )  val u e ,  m e d i an  val u e  an d  m i n i m u m  val u e  fo r  e ach  co n tac t  p o i n t  
an d  th e  s e l e c te d  s i ze ,  s h ap e  an d  m ate ri al  o f  th e  te s t  b ar  s h al l  be  re p o rte d .  

5.9  Electrical  noise immun i ty test  

5.9. 1  Purpose 

Th e  p u rp o s e  o f  th i s  te s t  i s  to  i n d i cate  th e  to l e ran c e  o f  to u c h  s e n s o rs  an d  m o d u l e s  ag ai n s t  an y 
exte rn al  n o i s e  th at  c o u p l e s  i n to  th e m .  To u ch  s ys te m s  are  o fte n  u s e d  u n d e r e l e c tri cal l y n o i s y 
en vi ro n m e n ts  s u c h  as  wi th  f l u o re s c e n t  l am ps ,  AC  ad ap te rs  an d  ch arg e rs .  An  e xam p l e  o f  th e  
effe ct  o f  e xte rn al  n o i s e  o n  to u c h  p e rfo rm an c e  i s  s h o wn  i n  F i g u re  2 1 .  

  

a)  Fluorescent  l amp i s  OFF b)  Fluorescen t  l amp i s  ON  

Figure 21  – Example  of  the effect  of  external  noise  

5.9.2  Test  procedure  

I n j e ct  s i n u s o i d al  n o i s e  fro m  a s i g n al  g e n e rato r  i n to  a  te s t  bar  o n  a  to u ch  s e n s o r m o d u l e  as  
s h o wn  i n  F i g u re  2 2  wi th  th e  te s t  co n d i t i o n s  s tate d  b e l o w.  M e as u re  th e  m axi m u m  to l e rate d  
am pl i tu d e  (V)  at  e ach  n o i s e  fre q u e n c y,  wh e re  “to l e rate d ”  m e an s  th at  th e  p as s  cri te ri a  be l o w 
are  m e t  fo r  an y vo l tag e  l e ve l  i n  [0 ,  V] .  C l as s i f y th e  n o i s e  am pl i tu d e  i n to  th e  fo l l o wi n g  two  
cl as s e s .  

C l as s - A:   P as s  cri te ri o n  i s  m e t  th ro u g h o u t  th e  te s t  pe ri o d .  

C l as s - B :   P as s  cri te ri o n  i s  m e t  afte r th e  f i rs t  to u ch  i s  re p o rte d ,  wh e re  th e  m i s s i n g  to u ch  
be twe e n  th e  s tart  o f  th e  n o i s e  i n j e ct i o n  an d  th e  f i rs t  to u ch  i s  n e g l e cte d .  

a)  Te s t  c o n d i t i o n s :  

Am pl i tu d e :  1  Vp- p  to  5 0  Vp - p  

W ave  fo rm :   S i n u s o i d al  

Fre q u e n c y  R an g e :  5  kH z ~  50 0  kH z  

Fre q u e n c y s te ps :   5  kH z  fo r  5  kH z ~  1 0 0  kH z  

 5  kH z  o r ≤  5  % of  th e  fre q u e n c y fo r  1 0 0  kH z ~  5 0 0  kH z  

Te s t  bar  s i ze :  9  m m  d i am e te r  

P o s i t i o n :   at  th e  i n te rs e c ti o n  o f  b o th  d i re c ti o n  c h an n e l s  n e ar  th e  ce n tre  o f  th e  
to u c h  s e n s o r  

Te s t  pe ri o d :   2 0 0  m s  o r g re ater  to u ch  t i m e  p e r  fre q u e n c y/am pl i tu d e  p ai r  

b)  P as s  cri te ri o n :  

N o  ” fal s e ”  to u c h  i s  re po rte d  o r  th e re  i s  n o  m i s s i n g  to u ch ,  wh e re  “ fal s e ”  to u ch  i s  a  to u c h  
wh o s e  po s i ti o n  i s  m o re  th an  D  m m  awa y fro m  th e  re po rte d  p o s i t i o n  wi th o u t  n o i s e  i n j e cti o n .  
A t yp i c al  val u e  o f  D  i s  “ accu rac y”  +  “ re p e atab i l i t y”  o r  1 .  

IEC  

F al s e  to u c h  
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Figure 22  – External  noise  i n jection  

5.9.3  Report  

P l o t  th e  m axi m u m  to l e rate d  am pl i tu d e s  f o r  c l as s  A an d  B  ve rs u s  th e  i n j e cte d  fre q u e n c y as  
s h o wn  i n  F i g u re  2 3 .  

 

Figure 23  – Report  of  external  noise  immuni ty  

5. 1 0  Water  d roplet  immuni ty test  

5. 1 0. 1  Purpose 

Th e  p u rp o s e  o f  th i s  te s t  i s  to  i n d i cate  th e  to l e ran ce  o f  to u c h  s e n s o rs  an d  m o d u l e s  ag ai n s t  an y 
wate r  d ro p l e t  th at  c o u p l e s  i n to  th e m  ( s e e  F i g u re  2 4) .  
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Figure 24 – Example  of  water  d rop  effect  

5. 1 0.2  Test  procedure  

D ro p  wate r  o n  th e  ce n tre  o f  th e  to u ch  s e n s o r  a  s m al l  am o u n t  at  a  t i m e  wh i l e  m e as u ri n g  th e  
am o u n t  o f  s p i l l e d  wate r.  Th e  c o n d u cti vi t y o f  th e  wate r i s  to  b e  l arg e r  th an  5  m S /m ,  wh i c h  
typ i cal  po tab l e  wate r  m e e ts .  F i n d  th e  m axi m u m  am o u n t  o f  s p i l l e d  wate r b e fo re  e rro n e o u s  
to u ch  e ve n ts  s tart  to  be  g e n e rate d  ( s e e  F i g u re  2 5 ) .  

 

Figure 25  – Water  d roplet  test  procedure  

5. 1 0.3  Report  

Th e  m axi m u m  am o u n t  o f  wate r i s  re p o rte d  pri o r  to  th e  g e n e rati o n  o f  th e  f i rs t  e rro n e o u s  to u ch  
e ve n t.  

5.1 1  Optical  noise immuni ty test  

5. 1 1 . 1  Purpose 

Th e  p u rpo s e  o f  th i s  te s t  i s  to  i n d i c ate  th e  to l e ran c e  o f  to u ch  s e n s o rs  an d  m o d u l e s  ag ai n s t  th e  
am bi e n t  o pti c al  e n vi ro n m e n t,  fo r  e xam p l e  D C  s o u rce s  ( s u ch  as  am b i e n t  i l l u m i n ati o n  fro m  
s u n l i g h t)  an d  AC  s o u rce s  ( s u ch  as  f l u o re s ce n t  i l l u m i n ati o n ,  o r  o th e r  i n te rfe ri n g  s o u rc e s  s u ch  
as  re m o te  co n tro l s )  th at  co u p l e  i n to  th e m .  Fo r e xam p l e ,  am bi e n t  i l l u m i n ati o n  c an  re s u l t  i n  
d e cre as e d  s e n s i t i vi t y to  re al  to u ch  e ve n ts  o r  fal s e  e ve n ts  be i n g  re po rte d .  

W ate r d ro pl e t  

To u ch  s e n s o r  

C e n t re  o f  to u ch  s e n s o r  

W at e r  

IEC  

IEC  

F al s e  to u c h e s  

S pi l l e d  wate r  
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5. 1 1 .2  Test  procedure  

Th e  to u ch  s e n s o r  m o d u l e  s ys te m  u n d e r te s t  s h al l  b e  e xp o s e d  to  an  o p ti c al  n o i s e  s o u rc e ,  
wh o s e  pro pe rt i e s  ( i n c l u d i n g  p o s i t i o n  an d  an g u l ar  e m i s s i o n  d i s tri b u t i o n )  wi l l  b e  re po rte d  wi th  
th e  re s u l ts  o f  th e  te s t.  F o r  e xam p l e ,  fo r  am b i e n t  l i g h t  te s ti n g ,  i l l u m i n ati o n  at  a  s p e ci f i e d  l u x  
l e ve l  an d  s pe c tru m  s h al l  be  d i re c te d  at  th e  to u c h  s ys te m .  

E x am pl e s  o f  s u i tab l e  i l l u m i n an ts  i n cl u d e  C I E  I l l u m i n an t  A ( m o d e l  i n can d e s c e n t  s o u rc e ) ,  
I l l u m i n an t  F  ( m o d e l  f l u o re s ce n t  s o u rc e ) ,  o r  a  b l ac kbo d y i l l u m i n an t  s u c h  as  D 5 5 ,  D 6 5  o r D 75 .  

Th e  acc u rac y,  re pe atab i l i ty an d  o th e r  te s ts  d e s cri b e d  i n  th i s  d o c u m e n t  can  th e n  be  c arri e d  o u t  
u n d e r s u ch  i n cre as e d  am b i e n t  l i g h t  co n d i t i o n s .  

5. 1 1 .3  Report  

Acco rd i n g  to  th e  te s t  c arri e d  o u t  ( acc u rac y,  re p e atab i l i t y o r  o th e r) ,  al o n g  wi th  th e  am bi e n t  l i g h t  
co n d i t i o n  e m pl o ye d .  

5. 1 2  Power consumption  test  

5. 1 2. 1  Purpose 

Th e  pu rp o s e  o f  th i s  te s t  i s  to  m e as u re  th e  p o we r  co n s u m pti o n  o f  th e  to u c h  s e n s o rs  an d  
m o d u l e s  i n  e ac h  o p e rati o n  m o d e  ( fo r e x am pl e ,  acti ve  m o d e  wi th  to u c h ,  acti ve  m o d e  wi th o u t  
to u ch ,  i d l e  m o d e  an d  s l e e p  m o d e ) .  

5.1 2.2  Test  procedure  

Th e  to u ch  s e n s o r  m o d u l e  u n d e r  te s t  s h al l  b e  attac h e d  to  th e  s tag e  an d  c o n n e cte d  to  th e  
e l e c tri cal  i n te rfac e .  Th e  s e l e c te d  te s t  b ar  s h al l  be  attac h e d  to  th e  m o vi n g  arm .  W h i l e  th e  
ce n tral  po i n t  o f  th e  to u c h  s e n s o r m o d u l e  i s  b e i n g  to u c h e d ,  th e  c u rre n t  an d  vo l tag e  val u e s  fro m  
th e  to u ch  c o n tro l l e r  s h al l  be  m e as u re d  an d  th e  po we r c o n s u m pti o n  cal cu l ate d .  Th i s  pro ce d u re  
i s  re pe ate d  i n  i d l e  m o d e  an d  s l e e p  m o d e  ( an d /o r  o th e r m o d e s  as  ap pro pri ate ) .  

5. 1 2.3  Report  

Th e  m e as u re d  p o we r  c o n s u m pti o n  i n  e ac h  m e as u re d  m o d e ,  al o n g  wi th  a  d e s cri pti o n  o f  th e  
m o d e ,  s h al l  b e  re po rte d .  

5. 1 3  Perpendicu lar  touch /hover d istance test  

5. 1 3. 1  Purpose 

Th e  p u rpo s e  o f  th i s  te s t  i s  to  m e as u re  th e  m axi m u m  d i s tan ce  b e twe e n  th e  to u ch  s e n s o rs  an d  
m o d u l e s  an d  th e  f i n g e r  at  wh i c h  th e  to u c h  co n tro l l e r  re p o rts  a  to u ch  e ve n t  an d  m i n i m u m  
d i s tan c e ,  bu t  n o t  to  re p o rt  a  to u c h  e ve n t.  

5. 1 3.2  Test  procedure  

Th e  to u c h  s e n s o r  m o d u l e  u n d e r  te s t  s h al l  b e  attac h e d  to  th e  s tag e  an d  c o n n e cte d  to  th e  
e l e c tri cal  i n te rface .  Th e  s e l e c te d  te s t  bar s h al l  be  attac h e d  to  th e  m o vi n g  arm .  Afte r th e  to u ch  
i s  ap p l i e d ,  th e  m o vi n g  arm  m o ve s  u p ward  ve rt i c al l y awa y fro m  th e  to u c h  s e n s o r  m o d u l e  u n t i l  
th e  to u ch  co n tro l l e r  n o  l o n g e r  re p o rts  th e  to u c h .  W h e n  th e  to u c h  c o n tro l l e r d o e s n ’ t  re po rt  th e  
to u c h  e ve n t,  th e  d i s tan c e  b e twe e n  th e  to u ch  s e n s o r m o d u l e  an d  te s t  b ar s h al l  be  m e as u re d .  
Li ke wi s e ,  th e  m o vi n g  arm  m o ve s  d o wn ward  ve rt i cal l y to ward s  th e  to u ch  s e n s o r  m o d u l e  u n ti l  
th e  to u c h  c o n tro l l e r  re p o rts  th e  to u ch  e ve n t.  W h e n  th e  to u ch  co n tro l l e r  s tarts  to  re p o rt  th e  
to u c h  e ve n t,  th e  d i s tan c e  b e twe e n  th e  to u ch  s e n s o r m o d u l e  an d  te s t  b ar  s h al l  be  m e as u re d .  
Th e  te s t  s h al l  b e  co n d u c te d  wi th  an d  wi th o u t  h o ve r d e te c ti o n  e n ab l e d ,  wh e n  avai l ab l e ,  an d  i n  
bo th  act i ve  an d  i d l e  m o d e s  ( s e e  F i g u re  2 6 ) .  
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Figure 26  – Perpendicu lar  touch /hover d istance measurement  

5. 1 3.3  Report  

Th e  m axi m u m ,  m e d i an  an d  m i n i m u m  d i s tan c e  val u e s  c o rre s p o n d i n g  to  e ach  targ e t  p o i n t,  th e  
d i re c ti o n ,  ac ti ve /i d l e  an d  h o ve r fe atu re  e n ab l e /d i s ab l e  s tate s  an d  th e  s e l e c te d  s i ze ,  s h ap e  an d  
m ate ri al  o f  te s t  b ar s h al l  be  re p o rte d .  

 

D i s t an ce  t o  b e  m e as u re d  

Te s t  bar  
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Annex A 
( i n fo rm ati ve )  

 
Electrical  performance measuring  methods of  touch  sensors  

A.1  Resistance 

A.1 . 1  General  

R e s i s tan c e  i s  o n e  o f  th e  fu n d am e n tal  e l e c tri cal  c h arac te ri s t i cs  wh i ch  affe ct  th e  re s po n s e  t i m e  
o f  a  to u ch  s e n s o r m o d u l e .  

A.1 .2  Test  samples  

Th e  s tan d al o n e  to u ch  s e n s o r  m o d u l e  i s  pre p are d  as  appro pri ate  t o  m e as u re  re s i s tan ce .  

A.1 .3  Measurement  equ ipment  

An  LC R  i m pe d an ce  m e te r wh i ch  c an  m e as u re  i n d u ctan ce  (L) ,  cap aci tan c e  (C)  an d  re s i s tan ce  
(R)  as  s h o wn  i n  Tab l e  A. 1  i s  u s e d .  

Table  A. 1  – Speci fication  of  LCR impedance meter  

I tem  Speci fi cation  

F re q u e n cy ran g e  40  H z  to  1 0 0  M H z  

R e s o l u ti o n  1  m H z  

Ac cu racy  ＜ ± 2 0  p p m  ( p arts  p e r m i l l i o n )  a t  2 3  º C  ±  5  º C  

Vo l tag e  s i g n a l  ra n g e  5  m V R M S  to  1  V  R M S  

R e s o l u ti o n  1  m V 

C u rre n t  s i g n al  ra n g e  2 0 0  u A R M S  to  2 0  m A R M S  

R e s o l u ti o n  2 0  u A  

 

A.1 .4  Procedures  

Th e  re s i s tan ce  o f  th e  to u ch  s e n s o r  m o d u l e  i s  m e as u re d  b y u s i n g  an  LC R  m e te r as  fo l l o ws :  

1 )  pre p are  a c o pp e r  p l ate  wh i ch  i s  c o n n e cte d  to  g ro u n d ,  

2)  po s i t i o n  a  s tan d al o n e  to u ch  s e n s o r  m o d u l e  o ve r  th e  c o pp e r p l ate ,  

3 )  co n n e ct  th e  g ro u n d  te rm i n al  o f  th e  to u ch  s e n s o r  m o d u l e  to  b o th  th e  i m pe d an c e  m e te r  
g ro u n d  te rm i n al  an d  th e  co p p e r p l ate ,  

4)  m e as u re  th e  re s i s tan ce  o f  a  s e n s o r  e l e ctro d e  as  s h o wn  i n  F i g u re  A. 1 .  
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Figure A. 1  – Diag rammatic  representation  of  measurement  of  resistance  

A. 1 .5  Data  analysis  

Th e  re s i s tan ce  val u e  m e as u re d  i s  re c o rd e d .  

A.1 .6  Report  

Th e  m axi m u m  val u e  o f  th e  re s i s tan ce  o f  th e  X- ch an n e l  an d  th e  m axi m u m  val u e  o f  th e  
re s i s tan c e  o f  th e  Y- ch an n e l  i s  re po rte d .  

A.2  Trans-capaci tance 

A.2.1  General  

C ap aci tan c e  i s  o n e  o f  th e  f u n d am e n tal  e l e ctri cal  ch arac te ri s ti cs  wh i ch  affe ct  th e  re s po n s e  
ti m e  o f  a  to u ch  s e n s o r  m o d u l e .  

A.2.2  Test  samples  

Th e  s tan d al o n e  to u ch  s e n s o r  m o d u l e  i s  pre p are d  as  appro pri ate  to  m e as u re  th e  cap aci tan ce .  

A.2.3  Measurement  equ ipment  

An  LC R  i m pe d an c e  m e te r wh i ch  m e e ts  th e  s p e ci f i cati o n  i n  Tab l e  A. 1  i s  u s e d .  

A.2.4  Procedure  

Th e  c ap ac i tan ce  o f  th e  s e n s o r  i s  m e as u re d  b y u s i n g  an  LC R  m e te r as  fo l l o ws :  

1 )  pre p are  a c o pp e r  p l ate  wh i ch  i s  co n n e cte d  to  th e  g ro u n d ,  

2)  po s i t i o n  th e  s tan d al o n e  to u c h  s e n s o r m o d u l e  o ve r  th e  co p p e r p l ate ,  

3 )  co n n e ct  th e  g ro u n d  te rm i n al  o f  th e  to u c h  s e n s o r  m o d u l e  to  b o th  th e  i m pe d an ce  m e te r  
g ro u n d  te rm i n al  an d  th e  co p p e r p l ate ,  

4)  g ro u n d  al l  re m ai n i n g  te rm i n al s  e xc e p t  th e  Tx  an d  Rx  p ai r  u n d e r te s t,  

5 )  m e as u re  th e  c apac i tan ce  b e twe e n  e ach  c o m bi n ati o n  o f  Tx  an d  Rx,  

6 )  g ro u n d  al l  re m ai n i n g  te rm i n al s  e xc e p t  th e  Tx  u n d e r te s t,  

7)  m e as u re  th e  c apac i tan c e  b e twe e n  e ach  c o m bi n ati o n  o f  Tx  an d  o th e r  te rm i n al s ,  

8 )  g ro u n d  al l  re m ai n i n g  te rm i n al s  e xc e p t  th e  Rx  u n d e r te s t,  
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9)  m e as u re  th e  c apaci tan c e  b e twe e n  e ach  c o m bi n ati o n  o f  Rx  an d  o th e r  te rm i n al s .  

A d i ag ram m ati c  re pre s e n tati o n  o f  th e  m e as u re m e n t  o f  c apaci tan c e  i s  s h o wn  i n  F i g u re  A. 2 .  

 

Figure A.2  – Diag rammatic  representation  of  measurement  of  capaci tance 

A.2.5  Data analysis  

Th e  c ap ac i tan c e  val u e  m e as u re d  i s  re co rd e d .  

A.2.6  Report  

Th e  m i n i m u m  an d  m ax i m u m  Tx/Rx  capac i tan c e  val u e s  fo r  al l  Tx/Rx  p ai rs  are  re p o rte d .  
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