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APPARATUS AND METHOD FOR EXAMINING 
AND STANDARDIZING LINE CONNECTIONS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates generally to testing and 
improving signal lines, and, more particularly, to evaluating 
the quality of signal lines and standardizing the line con 
nection. 

[0003] 2. Description of the Related Art 

[0004] The testing and maintenance of signal lines, par 
ticularly transmission lines in telephone systems, is has 
become necessary and costly task. In telephony, it is com 
mon practice to transmit signals betWeen a subscriber station 
and a central sWitching of?ce via a tWo-Wire bi-directional 
communication channel. The length of the transmission 
lines that carry telephone signals betWeen the central sWitch 
ing of?ce and the subscriber station can be quite large. As 
faster signals have been added to carry data over telephone 
lines, the quality of the transmission line has become criti 
cal, creating the need for periodic evaluation and adjust 
ments. 

[0005] Transmission lines generally have a natural char 
acteristic impedance determined by cable construction and 
geometry. To drive a signal on a subscriber line While 
minimiZing signal re?ection from the far end of the sub 
scriber line and maXimiZing the signal poWer entering the 
line, it is desirable to match the characteristic impedance of 
the transmission line With a termination at each end. 

[0006] The Plain Old Telephone Service (POTS), Which 
Was designed primarily for voice communication, provides 
an inadequate data transmission rate for many modem 
applications. To meet the demand for high-speed commu 
nication, designers sought innovative and cost-effective 
solutions that took advantage of the eXisting netWork infra 
structure. Several technological advancements Were pro 
posed in the telecommunications industry that made use of 
the eXisting netWork of telephone Wires. The most promising 
of these technologies is the XDSL technology. 

[0007] XDSL is making the eXisting netWork of telephone 
lines more robust and versatile Once considered virtually 
unusable for broadband communications, an ordinary 
tWisted pair equipped With DSL interfaces can transmit 
videos, television, and high-speed data. The fact that more 
than siX hundred million telephone lines eXist around the 
World is a compelling reason that these lines Will serve as the 
primary transmission conduits for at least several more 
decades. Because DSL utiliZes telephone Wiring already 
installed in virtually every home and business in the World, 
it has been embraced by many as one of the more promising 
and viable options. 

[0008] There are noW at least four popular versions of 
DSL technology, namely Asymmetrical Digital Subscriber 
Line (ADSL), Integrated Services Digital NetWork Digital 
Subscriber Line (IDSL), Very High-Speed Digital Sub 
scriber Line (VDSL), and Symmetric Digital Subscriber 
Line (SDSL). Although each technology is generally 
directed at different types of users, they all share certain 
characteristics. For eXample, all four DSL systems utiliZe the 
eXisting, ubiquitous telephone Wiring infrastructure, deliver 
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greater bandWidth, and operate by employing special digital 
signal processing. Because the aforementioned technologies 
are Well knoWn in the art, they Will not be described in detail 
herein. 

[0009] DSL technologies and Plain Old Telephone System 
can co-eXist in one line (e.g., also referred to as “subscriber 
line”). Traditional analog voice band interfaces use the same 
frequency band, 0-4 KilohertZ (KHZ), as telephone service, 
thereby preventing concurrent voice and data use. A DSL 
interface, on the other hand, operates at frequencies above 
the voice channels, from 100 KHZ to 1.1 MegahertZ (MHZ). 
Thus, a single DSL line is capable of offering simultaneous 
channels for voice and data. 

[0010] DSL systems use digital signal processing (DSP) to 
increase throughput and signal quality through common 
copper telephone Wire. It provides a doWnstream data trans 
fer rate from the DSL Point-of-Presence (POP) to the 
subscriber location at speeds of up to 1.5 Megabits per 
second (Mbps). The transfer rate of 1.5 Mbps, for instance, 
is ?fty times faster than a conventional 28.8 kilobits per 
second (Kbps). 

[0011] Telephone line characteristics can vary signi? 
cantly When certain telecommunication equipment, such as 
telephones, facsimile machines, and XDSL transceivers, are 
connected to the line. It is desirable to perform many line 
tests on the telephone line for properly maintaining trans 
mission lines. HoWever, implementation of these tests can 
become manual-intensive and increase the costs of trans 
mission line evaluation and maintenance. The industry lacks 
an ef?cient and automated method of performing line tests, 
particularly from a remote location. Furthermore, automated 
termination of nodes on telephone lines Would dramatically 
improve the ef?ciency and quality of signal transmission. 

[0012] Another use of the telephone system is the appli 
cation of high frequency signals, approximately 7.5 MHZ, 
being placed on the transmission lines to facilitate local 
netWork connectivity for multiple electronic products Within 
a subscriber station. When employing high-frequency net 
Work applications on the transmission lines, an evaluation of 
the Wiring Within a subscriber line is desirable. Currently, the 
industry lacks an ef?cient method of checking the integrity 
of the transmission line and con?guring the transmission 
line for the purpose of local netWorking. 

[0013] The present invention is directed to overcoming, or 
at least reducing the effects of, one or more of the problems 
set forth above. 

SUMMARY OF THE INVENTION 

[0014] The present invention provides for an apparatus 
and a method for testing, con?guring, and evaluating a 
transmission line. The apparatus of the present invention 
comprises a Universal Telephone Equipment Terminator 
(UTET) capable of implementing at least one of a test, 
con?guration, and emulation on the transmission line. 

[0015] In another aspect of the present invention, a 
method is provided for testing and evaluating a transmission 
line. A set of command and data signals is received through 
an input/output interface. The command and data signals 
from the input/output interface are processed for controlling 
at least one relay. At least one sWitch is activated for testing 
and improving a transmission signal line using the relay. The 
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transmission signal line is tested, emulated, and con?gured 
based upon the activated sWitch. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The invention may be understood by reference to 
the following description taken in conjunction With the 
accompanying draWings, in Which like reference numerals 
identify like elements, and in Which: 

[0017] FIG. 1 is an illustration of one embodiment of the 
apparatus of the present invention, the Universal Telephone 
Equipment Terminator; 

[0018] FIG. 2 illustrates one embodiment of an applica 
tion of the present invention, Within the conteXt of a tele 
phone signal line; 
[0019] FIG. 3 illustrates one embodiment of the method 
for controlling the Universal Telephone Equipment Termi 
nator locally, using a computer; 

[0020] FIG. 4 illustrates a more detailed embodiment of 
the positioning of the Universal Telephone Equipment Ter 
minator; 
[0021] FIG. 5 illustrates a more detailed alternative 
embodiment of the positioning of the Universal Telephone 
Equipment Terminator; 
[0022] FIG. 6 illustrates a communication path betWeen a 
?rst Universal Telephone Equipment Terminator and a sec 
ond Universal Telephone Equipment Terminator; 

[0023] FIG. 7 depicts one illustration of the function 
block of a Universal Telephone Equipment Terminator; 

[0024] FIG. 8 illustrates a more detailed depiction of the 
termination functions described in FIG. 7; 

[0025] FIG. 9 illustrates resistive load sWitches described 
in FIG. 7 in further detail; and 

[0026] FIG. 10 illustrates the active impedance termina 
tion sWitches described in FIG. 7 in further detail. 

[0027] While the invention is susceptible to various modi 
?cations and alternative forms, speci?c embodiments 
thereof have been shoWn by Way of eXample in the draWings 
and are herein described in detail. It should be understood, 
hoWever, that the description herein of speci?c embodiments 
is not intended to limit the invention to the particular forms 
disclosed, but on the contrary, the intention is to cover all 
modi?cations, equivalents, and alternatives falling Within 
the spirit and scope of the invention as de?ned by the 
appended claims. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

[0028] Illustrative embodiments of the invention are 
described beloW. In the interest of clarity, not all features of 
an actual implementation are described in this speci?cation. 
It Will of course be appreciated that in the development of 
any such actual embodiment, numerous implementation 
speci?c decisions must be made to achieve the developers’ 
speci?c goals, such as compliance With system-related and 
business-related constraints, Which Will vary from one 
implementation to another. Moreover, it Will be appreciated 
that such a development effort might be complex and 
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time-consuming, but Would nevertheless be a routine under 
taking for those of ordinary skill in the art having the bene?t 
of this disclosure. 

[0029] To approach optimum operation of telecommuni 
cation infrastructure, periodic testing and calibration of the 
resources related to the infrastructure should be performed. 
Testing and calibration of telecommunication infrastructure, 
such as telephone lines, are also important When employing 
the telephone lines in innovative and non-traditional oper 
ating modes. Current telecommunication infrastructure can 
be utiliZed for other technology, such as netWorking multiple 
electronic devices Within a building. Inspection for the 
viability of such netWork usage of telephone lines requires 
a series of tests described by the disclosure of the present 
invention. The present invention provides a method and an 
apparatus for testing the quality and integrity of communi 
cation lines, such as telephone lines. The apparatus 
described in the present invention can be controlled 
remotely, such as controlling the apparatus from a central 
location. The apparatus described in the present invention 
can also be controlled locally, such as from a computer, or 
it can be controlled by internal programming sequences. 

[0030] Turning noW to FIG. 1, one embodiment of the 
present invention, a universal telephone equipment termi 
nator (UTET) 110, is illustrated. The UTET 110 is connected 
to a telephone signal line 120 and is capable of receiving and 
sending data. The UTET 110 is adapted to modify the 
characteristics of the telephone signal line 120, relating to a 
point of vieW from the telephone signal line 120 to the 
UTET 110. Generally, the location Where the UTET 110 is 
placed is the point of the telephone line that is to be tested 
and characteriZed. In one embodiment, the telephone signal 
line 120 is a local loop capable of carrying ADSL and other 
DSL signals. The UTET 110 is used to test, characteriZe, and 
con?gure the telephone signal line 120 using several types 
of tests and other functions. The functions of the UTET 110 
include automatically measuring off-hook impedance, mea 
suring on-hook impedance, measuring line-voltage, imple 
menting resistive-load termination, and implementing active 
impedance line-termination. In one embodiment, the UTET 
110 is capable of con?guring and testing a transmission line 
that is part of a local loop netWork. The UTET 110 is also 
capable of con?guring and testing a transmission line that is 
part of a computer netWork, such as a local area netWork and 
a home netWork. In one embodiment, a home netWork 
interconnects a plurality of electronic devices With a con 
?ned area such as a single-family dWelling. 

[0031] Turning noW to FIG. 2, one embodiment of an 
application of the present invention is illustrated. The UTET 
110, Which is positioned on the telephone signal line 120, 
can be placed in a signal destination. As illustrated in FIG. 
2, the ?rst UTET 210, the second UTET 220, and the third 
UTET 230, are placed in the ?rst through Nth signal 
destinations 240, 250, 260, respectively. In one embodiment, 
the ?rst signal destination 240 is a subscriber resident unit, 
such as a single-family dWelling. The UTET 110 is coupled 
onto the telephone signal line 120, Which carries signals 
from the central sWitching of?ce 270 to the signal destina 
tions 240, 250, 260. 

[0032] In one embodiment, the testing and characteriZa 
tion of the telephone line, using the UTET 110, can be 
initiated and controlled from the central sWitching office 
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270. Control signals from the central switching of?ce 270 
can be sent to the UTET 110 over the telephone signal line 
120. The UTET 110 can then enter one or more of its 

multiple test modes and test the telephone signal line 120. 
The UTET 110 can also test the telephone Wiring (not 
shoWn) Within the signal destinations 240, 250, 260. The 
UTET 110 can also be initiated and controlled locally, Within 
the signal destinations 240, 250, 260. 

[0033] In one embodiment, the UTET 110 is controlled by 
a computer, located in the signal destinations 240, 250, 260. 
Turning noW to FIG. 3, one embodiment of the method for 
controlling the UTET 110 locally using a computer is 
illustrated. The UTET 110 is coupled to a computer interface 
310. In one embodiment, the computer interface 310 is an 
electronic device that is poWered locally. In one embodi 
ment, the computer interface 310 contains a data/command 
channel (not shoWn) from Which information is received and 
transmitted through a modem. To facilitate communication 
betWeen a computer system 320 and the UTET 110, the 
computer interface 310 sends and receives data to and from 
the computer system 320. In an alternative embodiment, the 
computer interface 310 is a printed circuit (PC) board that is 
connected to a port inside the computer system 320. The 
UTET 110 communicates With the computer system 320, 
and vice versa, through the computer interface 310. In one 
embodiment, the computer system 320 initiates the UTET 
110 and controls its functions. The computer system 320 
may be comprised of a Macintosh system, a UNIX system, 
a PC system, a VAX system, a Workstation system, or any 
other system employed by those skilled in the art. 

[0034] Turning noW to FIG. 4, a more detailed embodi 
ment of the present invention is illustrated. The ?rst UTET 
210 through the Nth UTET 230, are positioned Within the 
?rst signal destination 240 through the Nth signal destina 
tion 260. In one embodiment, the ?rst UTET 210 through the 
Nth UTET 230 are integrated With the ?rst telephone equip 
ment 410 through the Nth telephone equipment 420, Which 
are located Within the ?rst signal destination 240 through the 
Nth signal destination 260. The present description is illus 
trated Within the context of the ?rst signal destination 240, 
but are applicable to all subsequent signal destinations (250 
through 260). The ?rst UTET 210 is capable of emulating 
the functions of the ?rst telephone equipment 410 that is 
coupled to the ?rst UTET 210. Using the ?rst UTET 210, the 
integrity of the telephone line along the line path on the line 
path Where the ?rst telephone equipment 410 is located, can 
be examined. 

[0035] In an alternative embodiment, the ?rst UTET 210 
is coupled to the ?rst telephone equipment 410 externally, as 
shoWn in FIG. 5. Turning noW to FIG. 5, the ?rst UTET 210 
is located in the ?rst signal destination 240. In the embodi 
ment presented in FIG. 5, the ?rst UTET 210 is externally 
coupled to the ?rst telephone equipment 410. Signals from 
the central sWitching of?ce 270 are received from, and 
transmitted through, the ?rst UTET 210 onto the ?rst 
telephone equipment 410. Employing the present embodi 
ment, the ?rst UTET 210 is used to examine the integrity of 
the telephone line along a line path Where the ?rst telephone 
equipment 410 is located. The embodiment described in 
FIG. 4, Wherein the ?rst UTET 210 is coupled internally to 
the ?rst telephone equipment 410, and the embodiment 
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described in FIG. 5, Wherein the UTET 210 is coupled 
externally to the ?rst telephone equipment 410, generally 
function in a similar manner. 

[0036] In one embodiment, UTETs 110 are designed to 
communicate With each other. Turning noW to FIG. 6, a 
communication path 610 betWeen the ?rst UTET 210 and 
the second UTET 220 is illustrated. As one example, a signal 
path test can be conducted on the ?rst UTET 210 and the 
second UTET 220 at substantially the same time by sending 
test signals to the ?rst UTET 210 and the ?rst UTET 210 
communicating With the second UTET 220. In one embodi 
ment, the ?rst UTET 210 and the second UTET 220 can send 
status and test signals to each other. The status signals and 
the result of the tests can be then sent back to the central 
sWitching of?ce 270. 

[0037] One illustration of the function block of a UTET 
110 is illustrated in FIG. 7. The UTET 110 communicates 
With the computer interface 310 though an input/output 
interface 710. The input/output interface 710 is capable of 
receiving and transmitting data and command signals. In one 
embodiment, the input/output interface 710 contains a sloW, 
modem-type channel for receiving command and data sig 
nals over the telephone Wire in one embodiment. The 
input/output interface 710 is capable of sending data to the 
computer system 320 through the computer interface 310. 
The input/output interface 710 receives data and command 
signals from the computer system 320 through the computer 
interface 310. 

[0038] The input/output interface 710 presents the data 
and command signals received from the computer interface 
310 to a micro-controller 720. The micro-controller 720 
processes the data and control signals received from the 
input/output interface 710 and directs the operation of the 
UTET 110 accordingly. Among its multiple functions, the 
micro-controller 720 controls the functions of relays 730. In 
one embodiment, the relays 730 are electromechanical 
devices that are capable of activating and de-activating 
several types of signal sWitches. In one embodiment, the 
relays 730 are controlled by the micro-controller 720 by 
sending signals through the communication bus 740. The 
relays 730 control multiple functions in the termination 
functions 750. The termination functions 750 are connected 
to the telephone signal line 120. Using the input/output 
interface 710, for control and monitoring, tests implemented 
by the termination functions 750 can be performed on the 
telephone signal line 120. 
[0039] Turning noW to FIG. 8, a more detailed depiction 
of the termination functions 750 is illustrated. In one 
embodiment, the termination functions 750 includes an 
off-hook impedance emulation and measurement device 
810, an on-hook impedance emulation and measurement 
device 820, a line-voltage measurement device 830, a high 
frequency resistive-load termination 840, and an active 
impedance line-termination 850. The micro-controller 720 is 
capable of controlling and detecting the state of each of the 
terminations 810, 820, 830, 840, 850 and report back to the 
computer system 320, or to the central sWitching of?ce 210. 
An operator can then test and analyZe the behavior of the 
telephone signal line 120 based upon the states of the relays 
730 that control the terminations 810, 820, 830, 840, 850 in 
the termination functions 750. 

[0040] The off-hook impedance emulation and measure 
ment device 810 alloWs the operator at a central sWitching 
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of?ce 270 to measure the line impedance on a particular 
section of the telephone signal line 120 in an off-hook mode, 
of the telephone equipment 410, 420. The on-hook imped 
ance emulation and measurement device 820 alloWs the 
operator at a central sWitching of?ce 270 to measure the line 
impedance on a particular section of the telephone signal 
line 120 in a on-hook mode of the telephone equipment 410, 
420. The line-voltage measurement device 830 alloWs an 
operator at a central sWitching of?ce 270 to measure the 
termination voltage at a particular point on the telephone 
signal line 120. 

[0041] Turning noW to FIG. 9, one embodiment of a 
high-frequency resistive-load termination 840 is illustrated. 
The relays 730 can activate the resistive load termination 
840 to initiate the resistive termination on the telephone 
signal line 120. When the resistive load termination 840 is 
activated into position “A,” the signal and ground Wires in 
the telephone signal line 120 are connected straight through 
and function normally. When the resistive load termination 
840 is activated into position “B,” a resistive load 910 of a 
predetermined value is introduced onto the telephone signal 
line 120. The resistive load 910 terminates the signal and the 
ground Wires of the telephone signal line 120. 

[0042] In one embodiment, signal transmission problems, 
such as signal re?ections, can be substantially reduced by 
applying a resistive termination onto the telephone signal 
line 120. Since the UTET 110 is portable, the resistive load 
termination 840 can be applied at virtually any point in the 
telephone signal line 120. In one embodiment, to reduce the 
effects of transmission line signal re?ections, impedance 
matching principles, Which are knoWn by those skilled in the 
art, can be implemented by activating the resistive load 
termination 840. 

[0043] The resistive load termination 840 can also be used 
to test the telephone signal line 120. The central sWitching 
of?ce 270 can initiate the activation of the resistive load 
termination 840 at a predetermined point in the telephone 
signal line 120. The central sWitching office 270 can then 
measure the impedance of the telephone signal line 120 and 
determine Whether a fault eXists if the measured impedance 
does not match the predetermined value of the resistive load 
910. Furthermore, the value of the resistive load 910 can be 
varied to extreme values so that the performance limitations 
of the telephone signal line 120 can be determined. For 
eXample, the value of the resistive load 910 can be reduced, 
approaching a short circuit termination, until the telephone 
signal line 120 essentially stops functioning. The last resis 
tance value for Which the telephone signal line 120 Was 
functioning Will be the loWer limit of the resistive load 
termination value. Similarly, the value of the resistive load 
910 can be increased, approaching an open circuit, until the 
telephone signal line 120 essentially stops functioning. The 
last resistance value for Which the telephone signal line 120 
Was functioning Will be the upper limit of the resistive load 
termination value. The upper and loWer limits of the resis 
tive load termination values can be used to determine the 
maXimum and minimum transmission capabilities of the 
telephone signal line 120. 

[0044] Turning noW to FIG. 10, one embodiment of an 
active impedance line-termination 850 is illustrated. The 
relays 730 can activate the active impedance termination 
850 to initiate an active impedance termination load on the 
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telephone signal line 120. The active impedance termination 
850 can be placed in one of tWo positions: position “A” and 
position “B.” When the active impedance termination 850 
are activated into position “A,” the signal and ground Wires 
in the telephone signal line 120 are connected straight 
through and function normally. When the active impedance 
termination 850 are activated into position “B,” the tele 
phone signal line 120 is terminated With an impedance load 
1010. 

[0045] The termination of the telephone signal line 120 is 
achieved by placing a predetermined impedance betWeen the 
signal and the ground Wires in the telephone signal line 120. 
In position “B,” the active impedance termination 850 
introduce an impedance termination on the telephone signal 
line 120. In one embodiment, an active impedance load 1010 
is primarily reactive impedance. The active impedance ter 
mination 850 on the telephone signal line 120 Will alloW the 
central sWitching office 270 to detect any reactance prob 
lems on the telephone signal line 120. Furthermore, in one 
embodiment, active impedance can be utiliZed to compen 
sate for reactance problems on the telephone signal line 120. 
The active impedance termination 850 alloWs for the imple 
mentation of impedance matching solutions for reactance 
problems in the telephone signal line 120. Impedance 
matching solutions can be readily implemented into the 
telephone signal line 120 by those skilled in the art and have 
the bene?t of the disclosure of the present invention. 

[0046] Due to its effects on high frequency signals, active 
impedance termination may not be desirable When imple 
menting an internal netWork application of the telephone 
signal line 120. Internal netWork applications include using 
the telephone signal line 120 at high frequencies, such as 7.5 
MHZ, to netWork multiple electronic devices Within a signal 
destination 240, 250, 260. An eXample of an internal net 
Work application is netWorking a computer, a printer, a faX 
machine, a copier, the air conditioner controls, the refrig 
erator, and the security alarm system, Within a signal des 
tination 240, 250, 260. 

[0047] In one embodiment, the active impedance termi 
nation is utiliZed to improve telephone voice signals. HoW 
ever, active impedance termination may interfere With high 
frequency signals used for internal netWorking. The UTET 
110 can activate the active impedance termination 850 to 
implement the active impedance termination load during 
voice communications by activating the active impedance 
termination sWitches 470 to position “B.” The UTET 110 
can de-activate the active impedance termination 850 to 
substantially reduce the active impedance termination dur 
ing internal netWorking applications by placing the active 
impedance termination 850 to position “A.” Therefore, by 
manipulating the active impedance termination 850, the 
UTET 110 can be operated as a multi-con?guration sWitch, 
Which alloWs operation of the telephone signal line 120 as a 
normal telephone carrier, including as a DSL signal carrier, 
and as an internal netWork signal carrier. 

[0048] In one embodiment, an eXternal source, such as the 
central sWitching of?ce 270 or a computer system 320 can 
use the input/output interface 710 and the micro-controller 
720 to control the termination functions 750 in the UTET 
110. In one embodiment, a plurality of the terminations 810, 
820, 830, 840, 850 can be used in a variety of combinations. 
The installation of the UTET 110 in remote locations, 
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Whether in serial connection With a telephone equipment 
410, 420 or placed Within a telephone equipment 410, 420, 
allows the central switching of?ce 270 to have the capability 
to thoroughly test, qualify, and troubleshoot telephone signal 
lines 120 Without signi?cant manual efforts. 

[0049] The particular embodiments disclosed above are 
illustrative only, as the invention may be modi?ed and 
practiced in different but equivalent manners apparent to 
those skilled in the art having the bene?t of the teachings 
herein. Furthermore, no limitations are intended to the 
details of construction or design herein shoWn, other than as 
described in the claims beloW. It is therefore evident that the 
particular embodiments disclosed above may be altered or 
modi?ed and all such variations are considered Within the 
scope and spirit of the invention. Accordingly, the protection 
sought herein is as set forth in the claims beloW. 

What is claimed: 
1. An apparatus for testing, evaluating, and con?guring a 

transmission line, comprising a Universal Telephone Equip 
ment Terminator (UTET) capable of implementing at least 
one of a test, con?guration, and emulation on said transmis 
sion line. 

2. The apparatus of claim 1, Wherein said Universal 
Telephone Equipment Terminator is capable of performing 
one or more of a test, con?guration, and emulation on said 
transmission line, Wherein said transmission line is a com 
munication line for a netWork. 

3. The apparatus of claim 2, Wherein said netWork is a 
computer netWork. 

4. The apparatus of claim 3, Wherein said computer 
netWork is a home netWork capable of electronically linking 
a plurality of electronic devices. 

5. The apparatus described in claim 1, Wherein said 
Universal Telephone Equipment Terminator further com 
prises: 

an input/output interface capable of receiving data and 
command signals; 

a micro-controller electrically coupled to said input/out 
put interface, said micro-controller being adapted to 
receive and process said data and command signals 
from said input/output interface; 

at least one relay electrically coupled to said micro 
controller, said relay being adapted to activate a plu 
rality of signal sWitches in response to a set of com 
mands from said micro-controller; 

at least one off-hook impedance emulation and measure 
ment device electrically coupled to said relay and said 
transmission line, said off-hook impedance emulation 
and measurement device adapted to be activated by 
said relay; 

at least one on-hook impedance emulation and measure 
ment device electrically coupled to said relay and said 
transmission line, said on-hook impedance emulation 
and measurement device adapted to be activated by 
said relay; 

at least one line-voltage measurement device electrically 
coupled to said relay and said transmission line, said 
line-voltage measurement device adapted to be acti 
vated by said relay; 
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at least one resistive load termination sWitch electrically 
coupled to said relay and said transmission line, said 
resistive load termination sWitch adapted to be acti 
vated by said relay; and 

at least one active impedance termination sWitch electri 
cally coupled to said relay and said transmission line, 
said active impedance termination sWitch adapted to be 
activated by said relay. 

6. The apparatus described in claim 5, Wherein said 
input/output interface further comprises: 

a sloW command channel for receiving command signals; 
and 

a modem-type channel for receiving data signals. 
7. The apparatus described in claim 5, Wherein said relay 

is an electromechanical device capable of activating said 
signal sWitches. 

8. The apparatus described in claim 5, Wherein said 
off-hook impedance emulation and measurement device is 
capable of measuring an off-hook impedance on said trans 
mission line. 

9. The apparatus described in claim 5, Wherein said 
on-hook impedance emulation and measurement device is 
capable of measuring an on-hook impedance on said trans 
mission line. 

10. The apparatus described in claim 5, Wherein said 
line-voltage measurement device is capable of measuring a 
line voltage on a transmission line. 

11. The apparatus described in claim 5, Wherein said 
resistive load termination sWitch is capable of: 

entering a normal operation mode, Wherein said transmis 
sion line is not altered; and 

entering an active mode, Wherein said resistive load 
termination sWitch is capable of terminating a signal 
Wire and a ground Wire of said transmission line With 
a predetermined resistive load value. 

12. The apparatus described in claim 5, Wherein said 
active impedance termination sWitch is capable of: 

entering a normal operation mode, Wherein said transmis 
sion line is not altered; and 

entering an active mode, Wherein said active impedance 
termination sWitch is capable of terminating a signal 
Wire and a ground Wire of said transmission line With 
an active impedance load. 

13. The apparatus described in claim 12, Wherein said 
active impedance load is primarily a reactive load. 

14. The apparatus described in claim 1, Wherein said 
Universal Telephone Equipment Terminator is coupled to a 
transmission line that is coupled to a central sWitching office 
capable of transmitting commands and data to said netWork 
interface device. 

15. The apparatus described in claim 14, Wherein said 
transmission line is a telephone local loop. 

16. The apparatus described in claim 14, Wherein said 
transmission line is a netWork communication loop. 

17. The apparatus described in claim 16, Wherein said 
transmission line is a home netWork communication loop. 

18. The apparatus described in claim 14, Wherein said 
Universal Telephone Equipment Terminator is externally 
coupled to a telephone equipment. 
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19. The apparatus described in claim 14, wherein said 
Universal Telephone Equipment Terminator is internally 
coupled Within a telephone equipment. 

20. The apparatus described in claim 1, Wherein said 
Universal Telephone Equipment Terminator is coupled to a 
computer interface that is electrically connected to a com 
puter system, said computer system being capable of trans 
mitting commands and data to said netWork interface device. 

21. A method for testing, con?guring, and evaluating a 
transmission line, comprising: 

receiving a set of command and data signals through an 
input/output interface; 

processing said command and data signals from said 
input/output interface for controlling at least one relay; 

activating at least one sWitch for testing and improving a 
transmission signal line using said relay; and 

testing, emulating, and con?guring said transmission sig 
nal line based upon said activated sWitch. 

22. The method as described in claim 21, Wherein pro 
cessing said command and data signals further comprises 
processing said command and data signals using a micro 
controller. 

23. The method as described in claim 22, Wherein pro 
cessing said command and data signals using a micro 
controller further comprises said micro-controller driving 
said relay. 

24. The method as described in claim 21, Wherein said 
testing emulating, and con?guring said transmission signal 
line further comprises activating at least one off-hook 
impedance emulation and measurement device for measur 
ing an impedance on said transmission signal line. 

25. The method as described in claim 21, Wherein testing 
emulating, and con?guring said transmission signal line 
further comprises activating at least one on-hook impedance 
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emulation and measurement device for measuring an imped 
ance on said transmission signal line. 

26. The method as described in claim 21, Wherein testing 
emulating, and con?guring said transmission signal line 
further comprises activating at least one line-voltage mea 
surement device for measuring a line voltage on said trans 
mission signal line. 

27. The method as described in claim 21, Wherein testing 
emulating, and con?guring said transmission signal line 
further comprises activating at least one resistive load ter 
mination circuit sWitch for introducing a resistive load on 
said transmission signal line. 

28. The method as described in claim 21, Wherein testing 
emulating, and con?guring said transmission signal line 
further comprises activating at least one active impedance 
termination circuit sWitch for introducing an active imped 
ance load on said transmission signal line. 

29. The method as described in claim 28, Wherein intro 
ducing an active impedance load further comprises intro 
ducing an active impedance load that is primarily a reactive 
load. 

30. An apparatus for testing, con?guring, and evaluating 
a transmission line, comprising: 

means for receiving a set of command and data signals 
through an input/output interface; 

means for processing said command and data signals from 
said input/output interface for controlling a set of 
relays; 

means for activating one or more sWitches for testing and 
improving a transmission signal line using said relays; 
and 

means for testing, emulating, con?guring said transmis 
sion signal line based upon said activated sWitches. 

* * * * * 


