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GUARDED PRINTED CIRCUIT BOARD
ISLANDS

BACKGROUND OF THE INVENTION

The present invention relates to precision electrical mea-
surement devices and in particular to a method for providing
component connection points having very low dielectric
absorption in such devices.

In devices for measuring very low currents (e.g., nano-
amperes and below), conventional printed circuit board
designs absorb unacceptable numbers of electrons or other
charge carriers at the low current nodes of the devices. This
absorption is referred to as dielectric absorption.

In order to overcome this limitation, holes are drilled in
the board and standoffs are inserted. The standoffs are made
of materials such as sapphire or Teflon plastic that have the
desired low dielectric absorption. As shown in FIG. 1, the
standoff 1 is typically provided with a soldering post 2.
Leads 3, 4 from the components to be connected are
soldered to the post 2. The standoff 1 prevents unacceptable
levels of charge or current from moving between the post 2
and the printed circuit board 5.

In addition to the expense of the standoffs themselves, this
technique has the serious disadvantage that the connections
have to be hand soldered and cleaned. This creates substan-
tial cost increases over flow soldering. Also, the use of
standoffs interferes with ability to shrink overall device size
as components are miniaturized and/or integrated.

SUMMARY OF THE INVENTION

The present invention provides an improved method for
providing component connection areas having low dielectric
absorption that allows components to be automatically
inserted and soldered without the expensive hand work of
the prior art.

In addition, the method results in a decrease in error
currents resulting from flexing and vibration of the device.

The invention includes method for providing on a printed
circuit board a component connection area of the board
having low dielectric absorption. It includes the steps of
creating at least one component electrical connection point
within the connection area and creating one or more aper-
tures in the board. The one or more apertures completely
surround the connection area except for one or more narrow
stems between the connection area and the board. The stems
have an aggregate width substantially smaller than the
perimeter of the connection area.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross sectional elevation view of a prior art
printed circuit board using a standoff for a low current node.

FIG. 2 is a partial plan view of a printed circuit board
using the method of the invention to provide a low dielectric
absorption low current node.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIG. 2, a printed circuit board 10 contains a
component connection area 12. The component connection
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area 12 is provided with, for example, two component
connection holes 14, 16. The holes 14, 16 ate connected by
a circuit board trace 18. The holes 14, 16 and the trace 18
provide an electrical connection point for at least two
components. Typically component leads would be inserted
in the holes 14, 16 and soldered. The connection area 12
could also be, for example, equivalently provided with
interconnected solder pads for component connection.

Apertures 20, 22 are located about the connection area 12.
The apertures 20, 22 serve to isolate the connection area 12
from the rest of the board 10, except for the narrow stems 24,
26. While it is possible to eliminate, for example, stem 26,
the resulting structure would often lack satisfactory
mechanical strength.

The apertures 20, 22 may be created in the board 10 by
such methods as, for example, drilling, sawing, cutting,
routing, vaporization, molding, machining or etching.

Additional stems (which correspond to more apertures)
can be used to increase mechanical strength. However, to
obtain the advantages of the invention, the aggregate width
of the stems should be substantially less than the perimeter
of the connection area 12. For example, the aggregate width
may be one fifth or less of the perimeter.

To further isolate the connection area 12, the stems 24, 26
may be provided with small apertures 28. The apertures 28
serve to further lower the cross section of the stems 24, 26
available for charge flow. The apertures 28 can be multiplied
fo an extent commensurate with the desired mechanical
strength of the stems 24, 26.

Further isolation of the connection area 12 can be
achieved by providing guard apertures 30 at the approach to
the stems 24, 26. In the preferred embodiment, the apertures
30 are plated through with the circuit board trace material to
maximize the cross sectional area available to collect
charges. The apertures 30 are connected to a guard voltage
V the provides a sink for charges collected by the walls of
the apertures 30. In some cases, it may be desirable to place
the apertures 30 at the connection area 12 approach to the
stems 24, 26.

The connection area 12 provides dielectric absorption
performance as good or better as the prior art standoffs
without the cost of standoffs. But even more advantageously,
the connection area 12 allows components to be inserted in
the board 10 with automatic component insertion machines
and then flow soldered. This eliminate the expensive hand
work that was previously required.

In addition, an unexpected improvement has been iden-
tified. Precision measurement devices suffer to some extent
from “microphonic” effects. Flexing and vibration of the
boards and/or components sometimes literally squeeze
charges out of the materials of the device resulting in
measurable currents. The present invention decreases these
microphonic effects. It is now suspected that this decrease
occurs because the apertures lower the mechanical coupling
between the components.

It should be evident that this disclosure is by way of
example and that various changes may be made by adding,
modifying or eliminating details without departing from the
fair scope of the teaching contained in this disclosure. The
invention is therefore not limited to particular details of this
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disclosure except to the extent that the following claims are 2. A method according to claim 1, further comprising
necessarily so limited. providing at least one additional aperture in at least one of

What is claimed is:

1. A method for providing on a printed circuit board a
component connection area of said board having low dielec-
tric absorption, comprising: providing at least one guard aperture in said board at an

creating at least one component electrical connection approach to at least one of said stems,

point within said connection area; and
creating one or more apertures in said board, said one or 19

said stems.
5 3. A method according to claim 1, further comprising:

lining said guard aperture with an electrical conductor,

and
more apertures completely surrounding said connection L . . .
area except for one or more narrow stems between said providing for connection of said electrical conductor to an
connection area and said board, said stems having an electrical charge sink.

aggregate width substantially smaller than the perim-
eter of said connection area. * ok o®x k&



