
CHAPTER I 
INTRODUCTION

N o w a d a y s ,sm a rt ca rd  is  an  in n o v a tiv e  te c h n o lo g y  th a t a lre a d y  in tru d e s  i ts e lf  
to  m illio n s  o f  p e o p le  d a ily  life .S m art ca rd  n o t o n ly  o ffe rs  e n h a n c e d  c o n v e n ie n c e  b u t 
it a lso  p ro v id e s  a  h ig h e r  leve l o fsa fe ty  an d  secu rity . F o r e x a m p le , sm a r t c a rd s  can  
k eep  in d iv id u a ls se c re ts  (p e rso n a l in fo rm a tio n , b a n k  a c c o u n ts  d a ta , a d d re s s  e tc .)  fro m  
th e  p e o p le  w h o  c a rry  th e m  a ro u n d  and  u se  th em .

In  g en e ra l, sm art c a rd (a lso  ca lled  c h ip  o r  in te g ra te d  c irc u it  c a rd s  o r  IC C s) is 
a c a rd  th a t  c o n ta in s  an  e m b e d d e d  m ic ro p ro c e sso rin s id e  o f  it. N o rm a lly , th e ir  a p p e a r­
an ces  a re s im ila r  to  th e  co n v e n tio n a l o ld  s ty le  c re d it card . S m a rt c a rd s  c a n  be  d iv id ed  
in  to  tw o  m ain  c a te g o rie s . F irs t is c o n ta c t sm a rt ca rd , th e  c o n ta c t  sm a rt c a rd  h as  a  set 
o f  g o ld p la te d  e le c tr ic a l c o n tac ts  e m b ed d ed  u n d e rn e a th  th e  su rfa c e  o f  th e  p la s tic  on  
o n e  side . A n o th e r  ty p e  o f  sm a rt c a rd  is a c o n ta c tle s s  sm art ca rd . A s th e  n a m e  im p lie s , 
th is  ty p e o f  ca rd  is a  p la s tic  p la te  w ith  a  c o m p u te r  ch ip  an d  an  a n te n n a  co il em b ed d ed  
in s id e  th e  ca rd , h e n c e , it re q u ire s  n on  co n ta c t to  th e  m ach in e . T h e  m a in  a p p lic a tio n s  
o f  sm a rt c a rd s  a re  p a y m e n t, e m p lo y e e  ID s in  g o v e rn m e n t o r  c o m p a n y , e -p a ssp o rts  
an d  o th e r  secu re  tra v e l d o cu m en ts .

T h e  sm a rt ca rd  q u a lity  is d e te rm in e d  b y  in te rn a tio n a l s tan d a rd  
( IS O /IE C 1 0 3 7 3 -1 )  w h ic h  d e f in e s  th e  id en tif ic a tio n  ca rd s , te s t  m e th o d s  an d  gen era l 
c h a ra c te r is tic s . A n d  th e  s ize  o f  th e  ca rd  is d e te rm in e d  b y  a n  in te rn a tio n a l s tan d a rd  
(IS O  7 8 1 0 ). T h is  s ta n d a rd  a lso  d e fin e s  th e  p h y s ic a l c h a ra c te r is tic s  o f  th e  p la s tic  such  
as to le ra n c e  to  te m p e ra tu re  an d  f le x ib ility .V a rio u s  c o m m o d ity  a n d  e n g in e e r in g  p la s- 
tic su c h  as  P V C  (p o ly v in y l ch lo rid e ), P C  (p o ly c a rb o n a te ), an d  P E T  (p o ly e th y le n e  te - 
re p h ta ra te )  a re  u se d  to  p ro d u ce  sm art c a rd s  b o d y . F irst, P V C  (p o ly v in y l c h lo rid e ) is 
an  a m o rp h o u s  th e rm o p la s tic  m a te ria l. T h e  p ro p e rty  o f  u n c o m p o u n d e d  P V C  is c o lo r­
less an d  rig id . H o w e v e r , th e  u se  o f  a d d itiv e s /s ta b iliz e rs  e n a b le s  U S  to  ch an g e  the  
p ro p e rtie s  o f  th e  P V C . S eco n d , P C  (p o ly c a rb o n a te )  is  a  p o ly e s te r  ty p e  p o ly m e r  and  
c la ss if ie d  as  an  e n g in e e r in g  p la s tic . PC  is an  am o rp h o u s  p o ly m e r. T h e  m a jo r  p ro p e r­
ties  o f  P C  in c lu d e  tra n sp a re n c y , r ig id ity , su b s ta n tia l h ea t re s is ta n c e , a c id  re s is tan ce  
(b u t n o t ag a in s t a lk a lis ) , and  g o o d  im p ac t d u rab ility . T h ird , P E T G  (p o ly e th y le n e  te- 
re p h ta ra te )  is a m o rp h o u s  co -p o ly es te r . P E T G  is  an  e x c e lle n t c h o ic e  fo r  a p p lic a tio n s
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th a t  f le x ib le  in  p ro c e ss in g , n o n -to x ic , e n v iro n m e n ta l f r ie n d ly  an d  e a s ily  to  b e  re ­
cy c led .

O n e  o f  th e  l im itin g  fac to rs  in  th e  a p p lic a tio n  o f  p la s tic s  is p o ly m e r d e g ra d a ­
tio n . T h e  d e g ra d a tio n  c a n  p re se n t an  u p p e r  lim it to  th e  se rv ic e  life  tim e  o f  p la s tic s  as 
m u c h  as th e  p o ss ib il i ty  o f  m ech an ica l p ro p e rty  an d  v isu a l lo ss . T h e  se rv ice  life  tim e  
o f  sm a rt c a rd  is  re q u ire d  to  g u a ran tee  h o w  lo n g  th e  c a rd  c a n  b e  u se d  in  d a ily  life. 
S m art c a rd s  a re  o fte n  c a rr ie d  in  w a lle ts  o r  p o c k e ts  w h ic h  is  a  fa ir ly  h a rsh  e n v iro n ­
m e n t fo r a  ch ip . T h e  p la s tic  ca rd  in  w h ic h  th e  c h ip  is f ix e d  is  f le x ib le  an d  th e  la rg e r 
c h ip  h as  h ig h e r  p ro b a b ility  o f  b reak in g .

T h e  p u rp o se  o f  th is  w o rk  is to  in v e s tig a te  th e  n e w  m a te ria l c a rd  to  rep lace  in  
c o m m e rc ia l ca rd . T h e n , th e  v isu a l in sp e c tio n , lo g ica l fu n c tio n a lity  an d  p h y sica l 
p ro p e rtie s  o f  c a rd  a f te r  te s tin g  in  an y  c o n d itio n s  fo llo w  th e  s ta n d a rd  te s ts  w ere  e v a ­
lu a ted . F in a lly  th e  se rv ice  life tim e  o f  a n y  ca rd s  an d  th e  g u id e lin e  th e  se rv ice  life tim e  
o f  n e w  m a te r ia l ca rd  w e re  in d ica ted .
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