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The case of the stolen capacitor

o

t was the usual team project: a group leader with overall

responsibility for the end product, with assistant designers

working on specialized subsystems. I was designing the fiber-

optic-communications links for the product, and, not want-

ing the noisy 5V digital-V . supply to contaminate my sen-

sitive analog circuits, I elected to linearly regulate the 12V
down to a reasonably clean 5V to keep my analog circuits hap-
py. The data sheet instructed me to include 10 wF of stabilizing
capacitance at the input to my voltage regulator. Read on to
learn the very good reason for this inclusion.

In the week before shipping the
product, ahorrendous problem emerged.
Hot-plugging a card into the live back-
plane caused a glitch on the system’s 5V
rail and caused the main processor card
to restart. Oops! I managed to arrive at
a Band-Aid solution to that problem by
attaching tantalum capacitors and fuses
across the 5V rail on the backplane at
every card slot. I then suggested that we
should perhaps also look at the hot-plug
effect on the 12V rail.

Surely enough, a similar problem re-

sulted; hot-plugging caused a glitch on
the 12V rail, in turn causing another
colleague’s PLL (phase-locked loop) to
hiccup. This glitch did not bother my
12 to 5V regulator because it had lots
of filtering on the output side.

So, the team lead came up with a
“fix” that resulted in the insertion of
a resistor that effectively separated the
capacitor from my regulator and stole
my regulator’s input capacitor for use in
the PLLfiltering function. When I saw
his ECO (engineering-change order), I

told this colleague that this fix was not
doable: I needed that capacitor for my
regulator. His reply was that our proto-
types worked without the capacitor on
my regulator and that it was too labor-
intensive to attach another capacitor
during the assembly rework. (Another
“Oops!” ensued.) I did not press the
point; after all, it was his circuit card,
and, as group leader, he made the final
decisions.

Six months went by with no prob-
lems. Then reports suddenly started
coming in from the field that new-pro-
duction cards would not work when
customers installed them into systems.
The clincher occurred when a field en-
gineer called us to ask whether it was
normal to have a 10-MHz sine wave
riding on the 12V rail. We investigat-
ed, and found that the production de-
partment had changed to a new vendor
of the voltage regulators. The new units
were some no-name brand for a few
pennies less and with no vendor logos
or markings on the parts. What's worse,
the production department did not
keep the necessary records to indicate
the original manufacturer. Neverthe-
less, these regulators really did require
some input stabilizing capacitance.

The result was the addition of ca-
pacitors that we should have included
during the initial rework, even though
it was too labor-intensive. Yet, it would
have been far less-labor intensive than
the resulting recall of the cards.

[ learned a good lesson from that ex-
perience. Even though it was ultimate-
ly not my responsibility, I should have
insisted that the team leader include
the additional capacitor. I have since
applied this lesson to later team-design
issues, and some people now think of
me as an ornery old curmudgeon, but
the resulting designs always worked

properly.
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