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INTERCHANGEABLE ADAPTER MODULE FOR
ELECTRONIC DEVICES

RELATED APPLICATION

The present application is a continuation of co-pend-
ing U.S. patent application Ser. No. 07/286,311, entitled
“Interchangeable Adapter Module for Electronic De-
vices”, filed on Dec. 19, 1988 now U.S. Pat. No.
4,936,785.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to the field of
electrical connectors and interface adapters for elec-
tronic devices, and in particular to interchangeable
adapter modules that can be used to provide an electri-
cal interface for a circuit board, tape cartridge system,
or other add-on devices in any of a variety of different
computer systems.

2. Statement of the Problem

In the computer industry, a substantial “add-on” mar-
ket has developed for devices and circuit boards manu-
factured by third parties that can added to existing com-
puter systems. For example, a number of manufacturers
produce memory boards, disk drives, and tape backup
systems that can be added to personal computers. Virtu-
ally all computer systems make provision, to some de-
gree, for these add-on devices. Most personal comput-
ers have a number of expansion slots for this purpose,
each of which have appropriate electrical connectors to
interface the expansion board with the system bus and
power supply. In addition, most personal computers
provide a number of slots or openings in the front of the
unit to house floppy disk drives, hard disk drives, or
other mass storage devices such as a tape cartridge
system. Each of these slots is also provided with appro-
priate electrical connectors to interface with the system

- bus and power supply. In order to function properly as
part of a given computer system, an add-on device must
be both physically and electrically compatible with the
electrical connectors provided by the host computer
system.

A problem arises due to the fact that the types of
physical connectors and electrical interfaces used by
various computer manufacturers for these add-on de-
vices are different. Some computer systems use a differ-
ent number of signal lines to communicate, while others
use different types of connectors. For example, inter-
faces used in IBM personal computers are different
from those used in Apple or Commodore computers,
The numerous companies producing clones of IBM
personal computers generally use the same interfaces as
IBM to ensure complete compatibility. However, even
within the IBM family of personal computers, different
interfaces are used for different models. The interfaces
for an IBM PS/2 computer are different from those for
an IBM PC-AT, which in turn are different from those
for an IBM PC or PC-XT.

Heretofore, the usual solution to this problem has
been for manufacturers of add-on devices to produce a
separate product customized for each type of computer
system. In particular, the main circuit board of the add-
on device is changed to accommodate whatever differ-

" ences exist in the interface. This approach has the disad-

vantage of requiring a separate inventory of products
and spare parts for each type of computer system,
thereby resulting in higher costs for manufacturing and
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distributing the products. In addition, the resulting
smaller volume of each product greatly reduces or elim-
inates any economies of scale that might otherwise be
available in the manufacturing process.

3. Solution to the Problem

The present invention overcomes this problem by
using a small inexpensive adapter circuit board to pro-
vide an interface for the larger, more expensive, main
circuit board of the device. Given a number of these
interchangeable adapters, it becomes possible to easily
install the same device (including the same main circuit
board) in any of a variety of different computer inter-
face configurations.

SUMMARY OF THE INVENTION

This invention provides an interchangeable adapter
module that allows a circuit board, tape cartridge sys-
tem, or other add-on device to be readily interfaced
with any of a variety of different computer systems.

A number of pins extend perpendicularly outward
from the device circuit board. An adapter circuit board
having a pin connector attached thereto engages these
pins to secure the adapter module in a plane parallel to
the device circuit board. One or more external connec-
tors attached to the adapter circuit board are then
plugged into corresponding connectors of the external
electronic system. Electrical interface circuitry on the
adapter circuit board provides electrical interconnec-
tions between a predetermined set of the pins attached
to the device, and a predetermined set of the electrical
contacts of the external connectors.

A primary object of the present invention is to pro-
vide a small, inexpensive, interchangeable adapter mod-
ule that allows such add-on devices to be interfaced to
any of a number of different computer systems, without
having to change the large, expensive main circuit
board of the device for each type of computer system.
This allows the device to be manufactured in larger
batches to allow economies of scale. In addition, the
user can more easily adapt the add-on device to inter-
face with any new configuration of computer system
that may be acquired in the future.

These and other advantages, features, and objects of
the present invention will be more readily understood in
view of the following detailed description and the
drawings. ~

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention can be more readily under-
stood in conjunction with the accompanying drawings,
in which:

FIG. 1 is an exploded perspective view showing the
adapter module and the series of pins used to attach the
adapter module to the main circuit board of the device.

FIG. 2 is an exploded perspective view showing an
alternative embodiment of the adapter module for use in
association with a different type of computer system.

FIG. 3 is a rear perspective view showing the adapter
module incorporated into a tape cartridge system.

FIG. 4 is an exploded perspective view showing the
adapter circuit board, pin connector, and three external
connectors. This view corresponds to the adapter mod-
ule shown in FIG. 1.

FIG. 5 is an exploded perspective view showing an
alternative embodiment of the adapter circuit board
with a pin connector, one external connector, and four
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terminating resistors. This view corresponds to the
adapter module shown in FIG. 2.

DETAILED DESCRIPTION OF THE
INVENTION

Turning to FIG. 1, an exploded perspective view is
shown of one end of the main circuit board 10 of the
add-on device, and the adapter module 20. A number of
pins 12 extend perpendicularly upward from the main
circuit board 10. These pins are generally arranged in a
row, or series of rows, adjacent to one edge of the main
circuit board. Each pin is in electrical contact with one
of the input or output electrical signals of the device
necessary to allow the device to function and provide
an effective interface between the device and the host
computer system. '

FIG. 2 shows an alternative embodiment of the
adapter module 20 shown in FIG. 1. This is to demon-
strate the readily interchangeable nature of the adapter
modules 20. The main circuit board 10 and pins 12 re-
main the same, regardless of which adapter module is
used. The adapter module 20 is installed simply by slid-
ing it over the pins 12 extending upward from the main
circuit board 10.

FIGS. 4 and 5 are exploded perspective views of two
embodiments of the adapter modules 20, corresponding
respectively to FIGS. 1 and 2. The key element in both
embodiments is the adapter circuit board 40 which
holds all of the remaining components of the adapter
module 20. This adapter circuit board 40 has a number
of holes 44 arranged to match the pins 12 attached to the
device circuit board 10.

A pin connector 42 is mounted to adapter circuit
board 40 in alignment with the holes 44. When the
adapter module 20 is attached to the device circuit
board 10, the pins 12 pass through the holes 44 and are
removably secured by the pin connector 42. Both the
pins and pin connector are of conventional design. For
example, a conventional back entry pin connector of the
type available from Molex of 2222 Wellington Court,
Lisle, I1l. 60532 has been found to be suitable. The back
entry pin connector has a series of spring-loaded
contacts that firmly hold the pins 12. The adapter cir-
cuit board 40 is thereby held in an orientation parallel to
the plane of the device circuit board 10. The minimum
spacing between these two circuit boards is determined
by the height of the base of the pins 12. Additional
spacing can be provided by including a number of spac-
ers 14 between the circuit boards, as shown in FIGS. 1
and 2.

As shown in FIGS. 4 and 5, a number of external
electrical connectors 46, 47 and 48 are attached to the
adapter circuit board 40. The number and type of these
external connectors for a given adapter module will be
determined by the interface requirements of the host
computer system. For example, the external connector
46 in FIG. 4 is one type of conventional edge connector
commonly used to interface with the bus of the host
computer system. An edge connector of this type gener-
ally extends outward from the adapter circuit board 40
in the plane of said adapter circuit board, with a number
of electrical contacts on the upper and/or lower sur-
faces of the connector. The second external connector
47 is a 4-pin socket connector that can be connected to
the power system of the host computer system. The
third external connector 48 is a 2-pin fan connector. An
alternate adapter module 20 is shown in FIG. 5 for use
with IBM PS/2 personal computers in which all of the
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necessary electrical interface is provided by a single
edge connector 46. .

Electrical interface circuitry on the adapter circuit
board 40 provides electrical interconnection between a
predetermined set of the pins 12 and a predetermined set
of the electrical contacts of externa] connectors 46, 47,
and 48. Beyond providing simple interconnections, the
interface circuitry can also provide signal processing.
FIG. 5 shows four resistors 50 intended to allow signal
levels from the device to match the interface signal
levels required by an IBM PS/2 computer. The inter-
face circuitry can also provide a termination resistance
to pins that are not otherwise used by the host comput-
er’s interface.

FIG. 3 is a perspective rear view showing the adapter
module 20 as assembled as part of a typical add-on
device 30, such as a tape cartridge system for a personal
computer. The device circuit board 10 forms the top
surface of the device 30, and is held in place by a num-
ber of clips 32. This example is typical of many applica-
tions of the present invention. One edge of the device
circuit board 10 extends along the back edge of the
device. The pins 12 extend in a row along the back edge
of the device circuit board 10 as shown in FIGS. 1 and
2. The adapter circuit board 40 is removably secured to
the pins, such that the back edge of the adapter circuit
board 40 is substantially in alignment with the back
edge of the device circuit board. The edge connector 46
then extends beyond the back edge of the device circuit
board 10. As mentioned previously, the vertical align-
ment of the edge connector 46 with respect to the top or
bottom of the device can be fixed by inserting spacers
14 of appropriate thickness between the adapter circuit
board 40 and the base of the pins 12. This configuration
is particularly advantageous where the device is to be
installed in one of the disk drive slots in the front of a’
personal computer. The device is simply inserted
through the opening in the front of the computer, and
the external connectors of the device are then easily
connected by hand to the corresponding connectors of
the computer system. In the case of an IBM PS/2 com-
puter, the external edge connector 46 of the adapter
module will automatically mate with the corresponding
female edge connector of the computer as the device is
inserted through the front of the computer.

The above disclosure sets forth a number of embodi-
ments of the present invention. Other arrangements or
embodiments, not precisely set forth, could be practiced
under the teachings of the present invention and as set
forth in the following claims.

We claim:

1. In an electronic device having general application
in association with a number of different computer sys-
tems, an adapter module to provide a specific interface
between said electronic device and one of said com-
puter systems having an opening adapted to receive said
electronic device by insertion along an axis and further
having a number of connectors embodying a predeter-
mined mechanical and electrical protocol for connec-
tion with said electronic device; said electronic device
having an end located adjacent to said computer system
connector after installation of said electronic device,
and at least one circuit board with an edge adjacent to
said end, said adapter module comprising:

(a) a plurality of electrical conductors attached to

said circuit board adjacent to said edge, extending
perpendicular to said circuit board; each of said
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conductors in electrical contact with one of a pre-
determined set of electrical signals of said device;

(b) an adapter circuit board;

(c) a first electrical connector attached to said adapter
circuit board suitable for removable engagement
with said electrical conductors, such that said
adapter circuit board can be removably secured to
said device circuit board in a plane substantially
parallel to the plane of the device circuit board
adjacent to said edge;

(d) a number of external electrical connectors at-
tached to said adapter circuit board, said external
electrical connectors having a plurality of electri-
cal contacts adapted to mate with said electrical
connectors of said computer system, at least one of
said external electrical connectors being an edge
connector formed as an integral part of said
adapter circuit board extending for a predeter-
mined distance beyond said edge of said device
circuit board;

(e) electrical interface circuitry on said adapter cir-
cuit board, providing electrical interconnection
between a predetermined set of said electrical con-
ductors of said device and said electrical contacts
of said external electrical connectors in accordance
with said protocol of said computer system.

2. The adapter module of claim 1, wherein said elec-
trical conductors attached to said device circuit board
comprise a number of metallic pins.

3. The adapter module of claim 2, wherein said first
electrical connector comprises a back entry pin connec-
tor.

4. The adapter module of claim 2, further comprising
a number of spacer elements adjacent to said pins to
determine the minimum spacing between said adapter
circuit board and said device circuit board.

5. The adapter module of claim 1, wherein said inter-
face circuitry also provides signal processing for a num-
ber of the electrical signals interconnected through said
interface circuitry between said first electrical connec-
tor and said external connectors.

6. The adapter module of claim 1, wherein said inter-
face circuitry also provides a predetermined termina-
tion resistance to a number of said electrical conductor
of said first electrical connector that are not intercon-
nected through said interface circuitry to said external
connectors.

7. In an electronic device having general application
in association with a number of different computer sys-
tems, an adapter module to provide a specific interface
between said electronic device and one of said com-
puter systems having an opening adapted to receive said
electronic device by insertion along an axis and further
having a number of connectors embodying a predeter-
mined mechanical and electrical protocol for connec-
tion with said electronic device; said electronic device
having an end located adjacent to said computer system
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(b) an adapter circuit board having a number of holes
adapted to permit said pins to pass through said
adapter circuit board;

(c) a pin connector attached to said adapter circuit
board, having spring-loaded electrical contacts
that removably engage with said pins, such that
said adapter circuit board can be removably se-
cured to said device circuit board in a plane sub-
stantially parallel to the plane of the device circuit
board, with a predetermined spacing separating
said adapter circuit board and said device circuit
board;

(d) an edge connector extending outward from said
edge of said adapter circuit board for a predeter-
mined distance beyond said end of said electronic
device, said edge connector having a plurality of
electrical contacts suitable for electrical connec-
tion with at least one of the connectors of said
computer system; .

(e) electrical interface circuitry on said adapter cir-
cuit board, providing electrical interconnection
between a predetermined set of the electrical
contacts of said pin connector and a predetermined
set of the electrical contacts of said edge connec-
tor.

8. The adapter module of claim 7, wherein said pin

connector is a back entry pin connector.

9. The adapter module of claim 7, further comprising
a number of spacer elements adjacent to said pins to
determine the minimum spacing between said adapter
circuit board and said device circuit board.

10. The adapter module of claim 7, wherein said inter-
face circuitry also provides signal processing for a num-
ber of the electrical signals interconnected through said
interface circuitry between said pins and said edge con-
nector.

11. The adapter module of claim 7, wherein said inter-
face circuitry also provides a predetermined termina-
tion resistance to a number of said pins that are not
interconnected through said interface circuitry to said
edge connector.

12. In an electronic device having general application
in association with a number of different computer sys-
tems, an adapter module to provide a specific interface
between said electronic device and one of said com-
puter systems having an opening adapted to receive said
electronic device by insertion along a predetermined
axis and further having a number of connectors, includ-
ing at least one edge connector, within said opening
embodying a predetermined mechanical and electrical
protocol for connection with said electronic device;
said electronic device having at least one circuit board
with an edge adjacent to said computer system edge
connector after insertion of said electronic device into
said opening, and further having a plurality of electrical

" conductors adjacent to said edge, extending substan-

connector after installation of said electronic device, -

and at least one circuit board with an edge adjacent to
said end, said adapter module comprising:

(a) a plurality of pins attached to said circuit board of
said electronic device, extending perpendicularly
outward from said circuit board in a number of
rows adjacent to said edge of said circuit board,;
each of said pins in electrical contact with one of a
predetermined set of electrical signals of said de-
vice;
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tially perpendicular to said circuit board, with each of
said conductors in electrical contact with one of a pre-
determined set of electrical signals of said electronic
device; said adapter module comprising:

(a) an adapter circuit board;

(b) a number of external electrical connectors at-
tached to said adapter circuit board, said external
electrical connectors having a plurality of electri-
cal contacts adapted to mate with said electrical
connectors of said computer system; at least one of
said external electrical connectors being an edge
connector extending for a predetermined distance
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beyond said edge of said device circuit board paral-
lel to said axis of insertion and being adapted to
mate with said computer system edge connector
during insertion of said electronic device into said
opening;
(c) an adapter electrical connector attached to said
adapter circuit board suitable for removable en-
gagement with said electrical conductors of said
electronic device, adapted to removably secured
said adapter circuit board to said electronic device
circuit board in a predetermined position adjacent
to said edge such that said adapter edge connector
is aligned to mate with said computer system edge
connector during insertion of said electronic de-
vice into said opening; and
(d) electrical interface circuitry on said adapter cir-
cuit board providing electrical interconnection
between a predetermined set of said electrical con-
ductors of said electronic device and said electrical
contacts of said external electrical connectors in
accordance with said protocol of said computer
system.
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13. The adapter module of claim 12, wherein said
electrical conductors attached to said electronic device
circuit board comprise a number of metallic pins.

14. The adapter module of claim 13, wherein said
adapter electrical connector comprises a back entry pin
connector adapted to receive said pins.

15. The adapter module of claim 13, further compris-
ing a number of spacer elements adjacent to said pins to
provide a predetermined spacing between said adapter
circuit board and said device circuit board.

16. The adapter module of claim 12, wherein said
interface circuitry also provides signal processing for a
number of the electrical signals interconnected through
said interface circuitry between said first electrical con-
nector and said external connectors.

17. The adapter module of claim 12, wherein said
interface circuitry also provides a predetermined termi-
nation resistance to a number of said electrical conduc-
tor of said first electrical connector that are not inter-
connected through said interface circuitry to said exter-

nal connectors.
* * * * %*



