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Front-End Automation
Moving Closer to an Old PCB Man’s Dream…

by Pete Starkey
I-Connect007

We certainly have the tools available now 
to largely automate and integrate the entire 
front-end operation. How many years will 
it be before the “A” disappears completely 
from CAE and CAM, and the computer 
takes over completely?

summar      y

Nostalgia! Long, long ago, I was technical 
director of a quick-turn PCB fabrication shop, 
where we were good at manufacturing circuit 
boards, once we got the work out of the front 
office and onto the shop floor. 

The front-end of the operation was the 
bottleneck. We quoted prices over the phone 
based on simple “what dimensions, how many 
layers, how many holes, how many sizes…?” 
questionnaires and in those days if your 
estimates were not drastically wide of the mark, 
there was usually enough margin on the job 

that you could still make a reasonable profit. 
We typically received new designs as hand-

taped artworks on tracing paper, delivered by 
the postman, rolled up inside cardboard tubes. 
The sequence of operations was generally 
as follows: Unroll the artwork, shake the 
cardboard tube to get out the legend characters 
and odd bits of track that had fallen off in 
transit and stick them back where you thought 
they ought to belong. Then, take the artwork 
to the local industrial photographer for colour 
separation, camera reduction and step-and-
repeat. Once the emulsion-up masters were 
back in the office, take a diazo copy for a drill 
master, spot out the hole centers with a brush 
and Plumtree Opaque, tape-up the plating 
bars with red litho tape, add the tool numbers 
and manufacturing codes with Letraset and 
then make a set of diazo contact prints to use 
as production phototools. In parallel, use the 
original diazo print to make a drill template 
or, once we had the luxury of an NC drilling 
machine, bomb-sight and digitise the holes 
one-by-one to produce a drill programme on 
punched paper tape. And so on.  Route cards 
were hand-written, material was drawn from 
the stores and a few hours later the job could 




