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dd-fomn or odd-shaped terminals by
definitian feature nonstandard dimensions
that mike automated surface mount place-
meng/difficult. Common examples are
pins/posts, receptacles, jumpers, insulation-
displacement connectors (1DC), quick dis-
connects, tabs and battery clips. Some
placement processes for such common
PCB hardware attempt to employ existing
pick-and-place equipment while others uti-

There are problems inherent with both
options. However, new methods which
integrate terminal design with feeding/pre-
sentation systems are streamlining use of
these difficult parts.

Manual Placement
This is often the easiest solution because it
requires the lowest initial financial invest-
ment as well as the smallest commitment of
time and planning. Typically, operators wait
for partially completed PCBs to come off
line to place odd-form components and ter-
minals in the solder paste at their designat-
ed sites, keeping clear of other parts already
placed automatically, after which the boards
are returned to the production line for
reflow and cleaning,

There are many obvious disad-
vantages to this procedure, Manual
placement’s slow pace forces the
acceptance of yields unaccept-
able elsewhere in the process
while also incurring heavy ongo-

ing labor costs as an added insult.

Compromising speed, accuracy and consis-
tency, manual placement can generally be
justified only as a temporary measure,
bridging the gap until a permanent, auto-
matic solution can be developed.

Robotic Cell Placement

Many line operations featuring production
volumes or other variables thar demand an
automated solution have turned to high-tech
robotic eell placement. The robot, a one-
part-at-a-time handler, can be a stand-alone

machine or integrated into the production
line. The cell consists of a robotic arm and a
parts-feeder system, the latter of which can
constitute up to 50 percent of the cell’s cost.

Such an investment can be especially
painful if, as sometimes happens, the feed-
er system must be discarded owing to a
production change. However, when pro-
duction shifts to another part, the robor, at
some cost, can usually be retooled and
reprogrammed,

While taking considerable space on the
pnnlul;:tiun line, robots |l|:1L1: terminals and
other hardware at a disappointingly low
rate. To increase production speeds, more
robots must be added. When properly sit-
uated and controlled, however, robots place
terminals consistently and accurately, and
usually have the flexibility to adapt to
changing production needs.

In-line Placement Using

Standard Equipment

Obviously, a placement solution that inte-
grates existing pick-and-place equipment is
preferable, There are several such methods:

Tape-and-reel. Carrier tape consists of a
reel of small plastic cavities filled with ter-
minals and sealed by cover tape for deliv-
ery to a pick-and-place machine via a stan-
dard feeder. The feeder also peels back the
cover tape to expose the part for the vacu-
um pick-up nozzle.

The most obvious drawback with pack-
aging terminals in tape carriers is extra
cost, which can exceed the cost of the hard-
ware itself by as much as 3 to 10 cents
(Figure 1). Such costs for placement of a
passive, low-value component can easily






