
CPUs REACH THEIR POTENTIAL THROUGH COPPER: THE HOTTEST 
COMPUTERS DEPEND ON COPPER 
A  tran s istor is a  d evice th a t am p lifies an  e lectrica l s igna l or 
op ens an d  closes a  circu it.  T h e very first m icrop rocessors in  
1 9 7 1  h a d  2 , 3 00 trans istors.  T h e m ost recen t generation  of 
p rocessors b oasts a b ou t 1 , 7 2 0,000,000 tran s istors ,  n ea rly a  
7 50,000 tim es in crease ! I n  a  few yea rs ,  som e 1 0 b i l l ion  a re 
exp ected  to res id e  on  a  s in gle  ch ip .  
 
E ach  tran s istor generates h eat d u rin g op era tion .  T h e m ore 
tran s istors in tegrated  on  a  ch ip ,  th e m ore h eat th a t’s generated .  
M ost p rocessors a re m ou nted  on to circu it b oa rd s m a d e from  
ce llu lose ,  a  syn th etic p la stic with  a  re la tive ly low m e ltin g 
tem p eratu re .  I n  m an y cases,  enou gh  h eat is generated  from  th e 
p rocessor to p oten tia lly  m e lt a n d  d estroy th e circu it b oa rd .  T h is 
p oses a  u n iqu e p rob lem  —  h ow to rem ove th is excessive h eat 
an d  keep  th e p rocessor op era tin g a t p eak efficiency?  T h e answer lies in  cop p er h eat s in ks .  
 
H ea t s in ks a re u sed  to con d u ct h eat away from  an  ob ject.  T h ey featu re a  fla t su rface with  va riou s 
tu b e an d /or fin  p rotru s ions to h e lp  in crease h eat d iss ip a tion .  M ost p ersona l com p u ters in  th e p ast 
h ave u sed  a  com b in a tion  of fan s an d  a lu m in u m  h eat s in ks with  good  su ccess;  h owever,  
a lu m in u m  is a  less efficien t th erm a l con d u ctor an d  cannot m eet th ese new an d  in creas in g h eat 
d em an d s like cop p er.   
 
C op p er’s th erm a l con d u ctivity ,  or ca p acity to con d u ct h eat,  is a b ou t 60 p ercen t greater th an  th a t 
of a lu m in u m ,  so cop p er can  rem ove m u ch  m ore h eat m ore qu ick ly .  T h e m ore h eat rem oved  from  
th e p rocessor,  th e m ore efficien tly it will op era te ,  with  less p oten tia l for d am age to oth er critica l 
com p onen ts .  C op p er h eat s in ks a lso h e lp  offset th e n eed  for com p u ters to in tegrate coolin g fan s ,  
s ign ifican tly red u cin g noise ,  a s we ll as energy consu m p tion .  I n  a d d ition ,  cop p er is b e in g u sed  
in stead  of a lu m in u m  in  th e e lectrica l p a th ways of th e m ill ion s of tran s istors on  a  ch ip .  N ot on ly d o 
th ese new-generation  ch ip s ru n  cooler,  th ey p erform  faster.  


