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(54) Digital filter adaptor

(57) A digital filter adapter (110) in accordance with
the invention comprises a first connector (112) for con-
necting to an interface of an electronic device, an elec-
trical signal filter, and a connector receptacle (120) for
connecting to a communication channel or cable (150).
Electronic signals received from an electronic device in-
to the adapter (110) are routed through the electrical sig-
nal filter, which is typically implemented on a printed cir-

cuit board (140), and communicated through the con-
nector receptacle (120) to a communication cable (150).
The connector receptacle (120) provides the same in-
terface as the electronic device to which the first con-
nector (112) is designed to be attached. Thus, the adapt-
er (110) can be inserted between the electronic device
and a communication cable (150) which, in the absence
of the adapter (110), could be connected directly to the
electronic device.
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Description

Field of the Invention

[0001] The present invention relates to electrical con-
nectors and more particularly, to electrical connectors
in which electronic noise filtering systems are incorpo-
rated.

Background of the Invention

[0002] There is a need in the field of electronics, and
digital computers in particular, to perform electronic fil-
tering on digital signals communicated between digital
devices for the purpose of reducing or eliminating noise.
Early filtering techniques were relatively simple and in-
expensive to implement. For example, capacitive low-
pass filters comprised wrapping a wire around a digital
communication channel. Such low pass filters attenuate
high frequency signals above a prescribed threshold fre-
quency while allowing low frequency signals to pass
through. Such low-pass filtering techniques have prov-
en to be sufficient for many basic analog applications.
However, digital signals often comprise high and low fre-
quency harmonics and application of low pass filters re-
sult in distortion of the digital signal. Accordingly, digital
applications require more advanced filtering tech-
niques.
[0003] Typically, more advanced digital signal filtering
systems are implemented on printed circuit boards. For
example, an advanced digital filtering system may com-
prise a pulse transformer, common mode chokes, and
resistive networks. Additional precision inductors and
capacitors may be included for applications such as RF
circuits that require precise tuning.
[0004] Of course, there is a cost associated with im-
plementing noise filtering functionality on a circuit board.
This is especially true when a circuit board design for a
device is complete and adding filtering functionality re-
quires redesign of the circuit board. It would be a great
improvement in the field to have systems and methods
that provide for advanced digital filtering without requir-
ing the redesign of existing circuit boards.
[0005] Applicants have also noted that many existing
electronic devices and systems, which were designed
and built prior to the establishment of stringent filtering
standards, are adequate in all respects except for filter-
ing. Furthermore, many existing systems serve multiple
purposes, some of which do not require filtering. There-
fore, it would be a great improvement in the art to have
systems and methods that provide for electronic filtering
in existing electronic equipment on an as-needed basis.

Summary of the Invention

[0006] Applicant addresses these and other limita-
tions in the art with a digital filter adapter that is connect-
ed between an electronic device and the communication

bus which, in the absence of the adapter, would be di-
rectly connected to the electronic device. The adapter
operates to filter the electronic signals traveling to and
from the electronic device and thereby meet advanced
filtering standards. The adapter can be attached to ex-
isting equipment so as to meet filtering regulations but
can also be easily removed.
[0007] A digital filter adapter in accordance with the
invention comprises a first connector for connecting to
an interface of an electronic device, an electrical signal
filter, and a connector receptacle for connecting to a
communication channel or cable. Electronic signals re-
ceived from an electronic device into the adapter are
routed through the electrical signal filter, which is typi-
cally implemented on a printed circuit board, and com-
municated through the connector receptacle to a com-
munication cable. According to an aspect of the inven-
tion, the connector receptacle provides the same inter-
face as the electronic device to which the first connector
is designed to be attached. Thus, the adapter can be
inserted between the electronic device and a communi-
cation cable which, in the absence of the adapter, could
be connected directly to the electronic device.
[0008] According to an aspect of the invention, the
first connector of the adapter may be a plug for interfac-
ing with a modular phone jack. Further, the connector
receptacle may be configured with an interface of a
modular phone jack for designed to accept the plug end
of telephone transmission cable. Thus, the digital filter
adapter may be connected to a modular jack in an elec-
tronic device and the plug end of a telephone cable
placed in the connector receptacle of the adapter. Digital
communications to and from the digital device are fil-
tered by the electrical signal filter in the adapter.

Brief Description of the Drawings

[0009] The digital filter adapter of the present inven-
tion is further described with reference to the accompa-
nying drawings in which:

Fig. 1A is a side view a digital filter adapter in ac-
cordance with an aspect of the invention;
Fig. 1B is a top view of the digital filter adapter
shown in Fig. I;
Fig. 2 is a front view of a receptacle end of a digital
filter adapter in accordance with an aspect of the
invention;
Fig. 3 is a side view of the digital filter adapter shown
in Fig. I with an outer housing shown in section;
Fig. 4A is a side view of the digital filter adapter
shown in Fig. I with an outer housing removed;
Fig. 4B is a top view of the digital filter adapter
shown in Fig. I with an outer housing removed;
Fig. 4C is a top view of the digital filter adapter
shown in Fig. 1 with an outer housing and phone
jack component removed; and
Fig. 5 is a circuit diagram of a digital filter suitable
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for use with the present invention.

Detailed Description of the Preferred Embodiments

[0010] A digital filter adapter with the above-men-
tioned beneficial features in accordance with a presently
preferred exemplary embodiment of the invention will be
described below with reference to Figures 1A through
5. The description given herein with respect to those Fig-
ures is for illustrative purposes only and is not intended
in any way to limit the scope of the invention. Questions
regarding the scope of the invention may be resolved
by referring to the appended claims.
[0011] Referring to Figures 1A and 1B, side and top
views of a digital filter adapter 110 in accordance with
the invention are shown. Digital filter adapter 110 com-
prises a first connector 112 for interfacing with an elec-
tronic device such as, for example, a personal computer.
In the illustrative embodiment, first connector 112 has
the format of a modular plug designed for interfacing
with a modular phone jack receptacle. Connector 112
may be, for example, a modular plug such as is dis-
closed in U.S. Patent Number 4,698,025, the contents
of which are hereby incorporated by reference in their
entirety. In the illustrative embodiment, connector 112
comprises a plug housing 114 having a plurality of ter-
minals (not shown) therein. The terminals are adapted
to electrically contact conductors disposed in a socket
of an electronic device and extend into a cable at the
opposing end of housing 114. A manually actuated flex-
iblelower latch 116 is formed on the plug housing 114 to
lock and remove the connector 112 from a socket in an
electronic device. Those skilled in the art will recognize
that while connector 112 is described as a plug connec-
tor in the illustrative embodiment, connector 112 may
have other forms such as, for example, a modular jack
connector, USB connector, SCSI connector, 1394 Infin-
iband connector, RS-232 connector, Metagig connector,
VHSDC Metral connector, etc.
[0012] Digital filter adapter 110 further comprises con-
nector receptacle 120 for receiving a communication ca-
ble. In the illustrative embodiment, connector receptacle
120 has the format of a modular phone jack such as is
disclosed in U.S. Patent Number 4,698,025, the con-
tents of which are hereby incorporated by reference in
their entirety. As shown in Figure 2, receptacle 120 com-
prises a housing 122 enclosing and defining a plug re-
ceiving socket 124 and a conductor having lead portion
126 and contact portion 128. When the plug end of a
communication cable is inserted into socket 124, the
electrical leads of the cable are placed in contact with
contact portion 128. Furthermore, as is discussed below
in connection with Figure 4A and 4B, lead portions 126
are in electrical communication with an electrical filtering
circuit. According to an aspect of the invention, recep-
tacle 120 has the same interface format as that which
connector 112 is designed to interface, i.e. the electronic
device with which the adapter is used. Thus, the adapter

110 can be inserted between the electronic device arid
a communication cable which, in the absence of the
adapter, could have been connected directly to the elec-
tronic device. Those skilled in the art will recognize that
while receptacle 120 is described in the illustrative em-
bodiment as having characteristics of phone jack, re-
ceptacle 120 may take other forms such as, for example,
a modular jack receptacle, USB receptacle, SCSI recep-
tacle, 1394 Infiniband receptacle, RS-232 receptacle,
Metagig receptacle, VHSDC Metral receptacle, etc.
[0013] Digital filter adapter 110 also comprises cover
section 130. In the illustrative embodiment, cover sec-
tion 130 envelopes a portion of connector 112 and re-
ceptacle 120. Cover section 130, which appears in sec-
tion in Figure 3, also envelopes printed circuit board 140
to which connector 112 and receptacle 120 are at-
tached. Cover section 130 thereby operates to protect
the connections between connector 112 and receptacle
120 to printed circuit board 140 from dirt and physical
manipulation.
[0014] Figures 4A and 4B, provide a side and top view
of adapter 110 with cover 130 removed. As shown, con-
nector 112 has cable 150 extending therefrom. Cable
150 comprises a plurality of communication lines 152
therein which terminate on printed circuit board 140 and
communicate with a filter circuit comprised on circuit
board 140. Conductor leads 126 extend from connector
120 into printed circuit board 140 wherein they electri-
cally communicate with the filter circuit. Thus, an elec-
trical path is created from connector 112 through cable
150, through an electrical circuit on printed circuit board
140, and into receptacle 120 through leads 126. Figure
4C provides a top view of adapter 110 with cover 130
and receptacle 120 removed. As shown, lines 152 ter-
minate at points 160 on PCB 140. Printed circuit board
traces 162 communicate signals through the electrical
filter circuit, to points 164 wherein leads 126 from recep-
tacle 120 are connected.
[0015] Figure 5 is a circuit diagram of an illustrative
digital filter for use in an adapter in accordance with the
invention. The circuit diagram depicts eight terminals for
connection to a PCB and eight terminals which are elec-
trically connected to a transmission cable. A first pair of
terminals 510 on the cable side are for receiving signals
and a second set of terminals 512 on the cable side are
for receiving signals. For each terminal pair, a transform-
er is used to separate dangerous voltages and provides
fault protection, and a common mode choke is used to
reduce noise on the lines Remaining terminal pairs 514
and 516 provide a common ground.
[0016] Thus, there has been disclosed a filter adapter
that may be connected between an electronic device
and a communication cable for the purpose of filtering
electronic signals passed between the electronic device
and a communication cable. The adapter can be at-
tached to existing equipment so as to meet recently in-
stituted electronic filtering requirements. The inventive
adapter is ideal for use with end of life products where
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it is not economically feasible to redesign the product to
meet new filtering requirements. Because the adapter
is removable, it can be used on an as needed basis. The
adapter is particularly well suited for testing electronic
filters for use with particular electronic equipment. Be-
cause the adapter is removable, various filters can be
tested and analyzed without having to implement the fil-
ters on circuit boards internal to the electronic devices.
In addition to providing filtering capabilities, the adapter
also operates to reduce emissions and can be used in
the field as an add-on to meet FCC emissions regula-
tions.
[0017] The present invention may be employed in oth-
er specific forms without departing from the spirit or es-
sential attributes thereof. For example, an adapter in ac-
cordance with the present invention may be manufac-
tured to accommodate any number of different filtering
circuits. Also, various different types of interfaces may
be employed in the connector and receptacle to accom-
modate electrical devices with corresponding interfac-
es. Accordingly, the present invention should not be lim-
ited to any single embodiment, but rather construed in
breadth and scope in accordance with the recitation of
the appended claims.

Claims

1. A digital filter adapter (110), comprising:

a connector (112) for connecting to the output
of an electronic device;
a filter circuit electrically connected to said con-
nector (112), said filter circuit reducing noise in
electrical signals transmitted through said
adapter (110); and
a receptacle (120), said receptacle electrically
connecting to said filter circuit and having the
same output as said electronic device.

2. The digital filter adapter of claim 1, wherein said
connector (112) comprises a plug for interfacing
with a modular jack (120).

3. The digital filter adapter of claim 2, wherein said re-
ceptacle comprises a modular jack (120).

4. The digital filter adapter of claim 1, wherein said in-
terface of said receptacle (120) is adapted to re-
ceive the terminal end (160) of a communication ca-
ble (150).

5. The digital filter adapter of claim 4, wherein said in-
terface of said receptacle (120) is adapted to re-
ceive the plug end of a communication cable (150).

6. The digital filter adapter of claim 1, further compris-
ing a printed circuit board (140), wherein said filter

circuit is located on said printed circuit board (140)
and said connector (112) and receptacle (120) are
mechanically connected to said printed circuit
board (140).

7. A digital filter adapter (110) according to claim 1 for
filtering electrical signals communicated to and
from an electronic device, comprising:

a printed circuit board (140) having the filter cir-
cuit comprised thereon, said filter circuit reduc-
ing noise in electrical signals transmitted
through said adapter (110);
said connector (112) connecting to an output in-
terface of an electronic device, and
said receptacle (120) having an interface anal-
ogous to the output interface of the electronic
device.

8. The digital filter adapter of claim 7, wherein said
connector (112) comprises a plug for interfacing
with a modular jack (120).

9. The digital filter adapter of claim 7, wherein said re-
ceptacle comprises a modular jack (120).

10. The digital filter adapter of claim 7, wherein said in-
terface of said receptacle is adapted to receive the
terminal end (160) of a communication cable (150).

11. The digital filter adapter of claim 10, wherein said
interface of said receptacle (120) is adapted to re-
ceive the plug end of a communication cable (150).

12. A digital filter adapter according to claim 1, wherein
said connector is a plug (112) for insertion into

a plug receptacle (114) of a digital device, said plug
(112) comprising a plurality of electrical leads for
making electrical contact with electrical leads (126)
in the plug receptacle (114);

said filter circuit is electrically connected to at
least one of said plurality of electrical leads (126) in
said plug (112), said electrical circuit for reducing
electromagnetic interference caused by said elec-
tricity traveling in said at least one of said plurality
of electrical leads (126) in said plug (112); and

said receptacle is a plug receptacle (114) for
receiving a plug, said plug receptacle comprising a
plurality of electrical leads, wherein at least one of
said plurality of electrical leads is electrically con-
nected to said electrical circuit.

13. A method of filtering noise in electrical signals trans-
mitted to and from an electronic device comprising
the steps of:

providing a digital filter adapter (110), wherein
the digital filter adapter (110) has a connector
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(112) for connecting to an output interface of an
electronic device, a filter circuit electrically con-
nected to the connector (112) and reducing
noise in electrical signals transmitted through
said adapter (110), and a receptacle (120) elec-
trically connected to the filter circuit, the recep-
tacle (120) having an interface analogous to the
output interface of the electronic device;
connecting the connector (112) of the digital fil-
ter to an electronic device; and
connecting the receptacle (120) to a communi-
cation cable (150).

14. The method of claim 13, wherein said step of pro-
viding a digital filter adapter (110) comprises provid-
ing an adapter having a plug adapted for insertion
into a jack in an electronic device, a filter circuit elec-
trically connected to said plug, and a jack adapted
to receive a plug connector and electrically connect-
ed to the filter circuit.

15. The method of claim 14, wherein said step of con-
necting the connector of the digital filter adapter
(110) to an electronic device comprises inserting the
plug into a jack in the electronic device, and said
step of connecting the receptacle to a communica-
tion cable comprises inserting the plug connector of
a communication cable (150) into the jack in the dig-
ital filter adapter (110).
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