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Fig. 3. Another type of heat sink is shown in (A), while (B)
illustrates the use of forced air to cool the heat sink.

transfer (but not enough to distort
the device package).

The big issue in selecting a heat
sink is the surface area in square
inches. There is a technical discipline
used by engineers to calculate the
amount of heat sinking needed, and
these calculations can be found in
various engineering textbooks.

When forced air is used to cool a
heat sink—a good idea when the pow-
er and/or current is high—then the
orientation of the heat sink with re-
spect to the airflow is sometimes im-
portant. Figure 3B shows the right
and wrong ways to force air over the
finned surfaces. Keep in mind, how-
ever, that orientation is not always
critical, especially when air from the
‘“‘wrong’’ direction is sufficient or
blows over the entire surface. The
designations ‘‘right’’ and ‘‘wrong”’
are merely general considerations for
some critical applications.

Other Components

Certain components other than pow-

Fig. 4. In (A), plug-in wire boards are shown in a socketed
motherboard, while (B) illustrates a top view with correct

and incorrect air-flow direction for cooling purposes.

er transistors also generate heat. Rec-
tifier diodes and power resistors are
examples, and should be mounted
with their bodies 0.125 to 0.250 inch
off the PWB. This procedure allows
the heat to dissipate into the air in-
stead of the PWB material. I have
seen many phenolic and some fiber-
glass printed wiring boards badly
damaged from the effects of a 10-watt
power resistor mounted flush to the
surface. Some ‘‘bargain basement’’
rectifier diodes can meet their rated
forward current only when the recti-
fier is (a) mounted 0.50”" off the
board and (b) has the axial leads cut
to 0.75" or longer. Those diodes are
overrated and should be either used
only in lower-current applications or
shunned entirely.

Layout is important when power
components are mounted on the
PWB. Try to avoid clustering power
components in a small area of the
PWRB, especially on cheap phenolic
boards. Also, avoid placing heat-sen-
sitive parts near power components.

36 / MODERN ELECTRONICS / December 1985

For example, never mount 10-watt
resistors adjacent to polystyrene
capacitors or small transistors.

Large Digital Projects

When I first felt the temperature of
my Digital Group, Inc. cabinet, |
took steps to get rid of the heat—and
reliability was improved! Rarely does
the homebrew builder have the flexi-
bility that I had with my Vector Elec-
tronics S-100 cabinet. In most cases,
the builder must do with only a single
fan and must be clever to make best
use of it. Figure 4A shows a typical
large-scale digital project—such as a
microcomputer—in which plug-in
printed wiring boards are installed on
a socketed motherboard. Usually,
these PWBs will be mounted in a
closed cabinet. If we apply air broad-
side to the PWBs, then only the first
one in the line-up will benefit. Figure
4B shows a topview that permits you

(Continued on page 86) .









