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P rin te d  C irc u it  B o a rd  A rc h ite c tu re  fo r  th e  u se  o f  O p tic a l In te rc o n n e c tio n  o f  C o m p o n e n ts

B y
Ja m e s  H o w a rd , W U S  P rin te d  C ircu its  a n d  G re g  L u c a s

A  B r ie f  R e v ie w  o f  th e  G e n e r a l A r c h ite c tu r e  o f  O p tic a l P C B s
S u r fa c e  B a se d  O p tic a l T ra n s m is s io n :
T h e  c u rre n t te c h n o lo g y  in c lu d e s  tra n s m is s io n  o f b e tw e e n  o p tic a l u n its  ( ty p ic a lly  m o d u la te d  la se r  se n d e r
a n d  re c e iv e r  u n its )  a n d  fib e r  o p tic  c a b le s  o r  fle x ib le  k a p to n  fib e r  o p tic  c a b le s ,w h ic h  a re  a ll  re la tiv e ly
fa m ilia r .
A t p re se n t m a n y  o f th e  o p tic a l a n d  d ig ita l  d e v ic e s  m a y  b e  m o u n te d  o n  o p p o s ite  s id e s  o f th e  P C B  a n d  a ll
c o n n e c tio n s  a re  o n  th e  su r fa c e  o f th e  P C B .

T h e  lim ita tio n s  fo r  th is  te c h n o lo g y  fo r  o n  b o a rd  tra n s m is s io n  o f s ig n a ls  a re  s iz e , s u rfa c e  sp a c e
re q u ire m e n ts , a n d  lim ite d  c h a n n e ls  a v a ila b le .

In te rp o se r  D ig ita l S ys tem :

T h e  in te rp o se r  m o d e l is  b a se d  o n  th e  re q u ire m e n t fo r  re d u c in g  su r fa c e  sp a c e  a n d  c o m m u n ic a tio n  tim e
b e tw e e n  e le m e n ts . T h e  te c h n o lo g y  a n d  lim i ta tio n s  a re  n o t s ig n ific a n tly  d if fe re n t fro m  th e  c u rre n t
sy s te m s  d e p lo y e d ..

D ig ita l O p tic a l D e v ic e  O n  B o a rd :

D ig ita l  D e v ic e

O p tic a l D e v ic e
O p tic a l IO

O p tic a l S e c tio n

D ig ita l I n te rp o se r

O p tic a l C h ip

P C B

O p tic a l C h a n n e ls
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Electrical Concept

• It is the object of the present concept to 
place the capacitive power/ground plane as 
near to the surface components as is 
practicable to shorten the path of electrical 
flow. It is contemplated in the current 
concept that the plated through holes or 
PTHs from the surface devices may be 
formed as blind vias with short length, low



Optical Concept

• via inductance and inherently lower EMI an 
plane upon which the optical elements will 
be formed. In contrast the optical portion of 
the circuit (as an example) may be 12 
inches in length, with a ratio of 10:12,000 
electrical to optical length of connection, 
making the time of signal travel in the 
electrical signal portion irrelevant. 



Electrical to Optic Ratio

Vp=λ/ε
Vp=λ
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