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to use high-speed design rules on
designs whose PCBs may have toler-
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s done in an older or obsolete soft-

package into a newer format. How do
cover the database accurately and still
 maintainable design without creat-
long costly project? 
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files and
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 was made. The orthographic film
 or positive was the common art-
rmat.
e 1980s a process was developed to
aphically transfer the artwork onto an
phic erasable Mylar sheet known as
Flex. This allowed the orthographic
 become a new original artwork that
pport changes by erasing old features
ng in new ones. For time-saving and
g, I often used Chrono-Flex to clone
s with minor differences.
xtreme caution when handling these
orks! The die cut tape used for pads
ces has an adhesive backing that
s non-functional after a number of
hope you never have the awful expe-
f finding loose pad shapes and tape
 the bottom of the artwork envelope! 

r, the great equalizer
nstead of taped artwork, the Gerber
e common foundation for the nega-
 positives from which the board is
 you have aging hand-taped artworks,
uld be converted to Gerber format as
possible to preserve the integrity of
inal artwork. Numerous companies
e in the conversion of artworks and
o the Gerber format. A simple search
ternet will yield a list of them.
 is the right time to convert that old

nto the new software? For many, the
e is when there is a pending ECO or
inst the board. If the layout is in an
tware format, it gets queued for
 into the new software. Hand-taped
 gets sent out to be converted to Gerber
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 get imported into the PCB CAD soft-
anslators from one CAD platform to
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 editing software. But even though
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, Gerber import will not provide
h a complete design file. The pads
es are typically in their simplest,
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ugh this may be a way to store the
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esign requirements can have disas-
fects on certain types of boards. Not

consolid
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e keeps good documentation on the
that drove the locations of the parts
ir spacing. Engineers and designers
n, taking with them the knowledge
t helped shape the PCB.
rical and mechanical engineers
e able to give the PCB designer the

for the design rules to be applied to
rd. Careful analysis must be applied
mine the impact of any change and
ts involved in upgrading any PCB
What are the potential impacts to
automated test, RF performance,

oltage spacing, current-carrying
parasitic capacitance and induc-

onnector locations, brackets, height
es, logic families and material
? Component placement, trace
y and spacing are critical.
close attention to DFM issues.
 a board to make it more manufac-
can be the single most effective
ment you can make to a legacy
e careful not to degrade the electri-
rmance. It is wise to have your elec-
gineer perform a thoughtful review
hanges.
fying IPC standards for workman-
aterials, plating and processes helps
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on to accept or reject materials
 from PCB vendors. If the boards are
 to a manufacturing defect and that
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 still be under obligation to pay for

terial, useful or not. Good drawing
ve the company money. Many old
designs will not have up-to-date

ents specified in the notes.
 them for any needed changes and
he drill drawing.
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 conditions. Can you safely reduce
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peeled
hole s
ere tooling or test fixtures to take
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ere test points that cannot move?
ou have to rework the test fixture at
er hour? 
ere cost-effective vendors who can

the boards with axial and radial or
ackages, or will they have to hand-
the parts due to aging or outdated
ment? Can the parts be replaced
ewer technology?
 that discrete logic fit into a single

ammable logic chip or a smaller,
cost-effective package size?
 an alternate footprint or variation

 second-source parts to be used as a
avings? 

ing cost
eduction design cycle is a good idea,
st is usually the reason for the legacy
in the first place. Many old chips can
lated or modeled in programmable
vices (PLDs) or FPGAs.This can dras-
duce the real estate required for the

gic functions and give the engineers
tion of making changes to the
e through programming instead of
hanges.
ging those discrete resistors and
to 0805, 1210 or 0603 surface-
ackages can greatly reduce the cost
onents, assembly and the real estate
them. Fine-pitch parts and BGAs are
mmon now, but beware that these
ents require special handling and
p-to-date equipment to handle them.
 existing chips are running at rise
at are faster than when they were
tured, meaning the lines on the
ecome more critical to the signal
ance. RF reflections can occur in fast
e transitions and can mess with
nd switching state circuits. Be aware
eed to follow the high-speed design
es when upgrading boards, even if
inal board was more tolerant due to
ise times.

s to do
ve the integrity of the original art-
Minimize handling and get photos

 of your original artwork. Have it
ed into Gerber format for archiving
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 for errors in part number, revision,
sioning, tolerances, missing pads,
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 back artwork traces, shorts open,
izes and tooling holes.
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notes about the key features that
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onent locations, test pins or pads,
als, connectors, etc.
esign converted to a common for-
uch as Gerber.
 the conversion process for errors.
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e to do the layout.
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e Gerber to get accurate placement.
 all the traces from the Gerber and
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the net list to add the nets to the
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 design rules check to verify that the
design matches the old design and
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