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ELECTRONIC VOTING PAD INPUT DEVICE,
SYSTEM AND METUHOD

The present invention relates to a voting input means, sys-
tem devices and methods.

BACKGROUND OF THE INVENTION

Some automated election systems currently in use at dif-
ferent worldwide locations have often been criticized or
become the subject of controversy because of questions con-
cerning their ability 1o provide an acceptable level of ease and
convenience to the voting public, independently of other con-
siderations concerning their reliability, security and audit-
ability. Instead, occasionally some of said election systems
have been hindered by frequent practical difficulties experi-
enced by citizens during their actual voting act, said diflicul-
ties being related to the design of voting stations or data entry
devices that do not offer a proper or convenient visual iden-
tification and easy manual selection of voting options avail-
able, or possibly due to confusion arising when voters are
expected to perform operations that are more complex or
cumbersome than anticipated, cither manually or through
mechanical or clectronic means. Not infrequently, ballots
have been designed and prepared with scant ergonomic pro-
visions, possibly causing discomfort, nervousness and cven
frustration on the part of some voters who cannot easily find
their preferred choices. At any rate, when difficulties have
been experienced by a sufficiently significant proportion of
the voting public at a given election, the consequences have
been slowness in the voting process, and the occurrence of
line delays, which in turn often have resulled in public dis-
satisfaction and cven open protests.

Many of the traditional methods devised in the past have
sometimes employed inadequate ballot designs, often in
combination with machines or mechanical devices, requiring,
the voter to either actuate buttons, levers, or punching
devices; or to write marks by hand on ballot sheets made ol
paper ot other materials that must be subsequently scanned.
'Therefore, the process of voting has been hindered to a certain
cxtent by a nontrivial potential for voter confusion, and also
have been plagued by a potential for fraud. Many inventions
in the past comprised unbelievably complicated designs,
capable of frightening many an innocent voter, often unpre-
pared to deal with impressive voting stations.

The interfaces that untrained voters must deal with for a
first and single time cannot always be qualified as being user
friendly, casy to understand, or straightforward to vse, so
interaction with such voting systems may pose a serious

challenge to an average citizen, which must be solved in the 3

course of a very short time as there is usually a time limit to
cast a vote. It is a common expericnce to witness a voter
undergoing a very stressing situation. Many a time, an elec-
tion worker must step in and offer to help a voter accomplish
his/her task, however not always such a gesture is welcome,
as some voters may interpret it as an intrusion against their
right to secrecy when actually voting. In other instances, the
situation may be further complicated due to insufficient voter
education, as instructions can be intricate or difficult due to
the complexity involved, and hence confusing to voters.
Sometimes when a voter meets the very instructions that are
supposed to help or make easier the use of a voting station, the
reaction is reluctance or even unwillingness to go through
such complication.

Due lo the above-mentioned physical and logical draw-
backs related to some poorly designed mechanisms used to
cast votes, which by themselves frequently may be a source of
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confusion or discomfort, there arises the problem of involun-
tary mistakes, whereby many a vote cast may not truly reflect
the intentions of a voter; in other words, the voter was inad-
vertently led to an error which was not evident or could not be
corrected prior to actual casting of the vote. In addition, there
are frequent occurrences of invalid of incomplete votes where
crucial options were omitted due to partial marking of a box
or spot or due to incomplete pressing of button sequences. In
all of these instances, the accuracy and integrity of the voting
process is compromised.

In a given election, sufficiently numerous occurrences of
annoying problems or errors may seriously affect the truth-
fulness, and hence distort the very results, of said election,
giving rise to doubt, mistrust or dissatisfaction from the vot-
ing public, and can dangerously undermine confidence in a
government and its institutions.

What a modern, efficient, secure and reliable computer-
based elcctronic voling system needs in order to alleviate the
above-mentioned drawbacks that may occur when actual
votes are being cast, is a convenicnt, easy-to-understand and
easy-to-use means of data entry suitable for use by the general
voting public, incorporating modern, state-of-the-art devices
such as special touch pads or touch screens, and whose pro-
gramming has been designed for operation in combination
with a sufficiently advanced electronic voting system.

Thus, the need has been identified for the availability of a
convenient, cffective, easy to explain, easy to understand, and
easy lo use data cntry means for casting votes, having a sound,
unequivocal design; laid out in a clear, logical geometric
arrangement; that at each relevant step gives the voter instant
feedback during the voting act; and allowing for unambigu-
ous selection and verification of candidates or voting options.
Such a data entry means would eliminate or at least minimize
potential human error, promoting authenticity of the results;
and would minimize the time spent by voters at the voting
station(s), so that the overall satisfaction of the public would
reach a higher level.

Further features aimed at enhancing functionality, accu-
racy and security, and also at assuring the voter’s confidence
in the voting system being used, include:

activation of the data entry device(s) upon a system com-
mand;

instant visual and audible feedback of data entry opera-
tions;

furnishing a way for visually checking each one of the
options of the vote being cast, thus providing confirmation of
the voter’s choice(s);

providing a way to correct, change or delete choices made
prior to actually casting a votc;

printing a paper slip upon casting of a vote, showing all its
relevant information, as evidence that the voting system
indeed has accepted his particular options as specified, and
which the voter, after checking it, must deposit into a ballot
box as a traceable record for the votes castin a given location.

detecting any undue changes, substitutions, or alterations
to the electoral configuration of the voting station’s data entry
devices, thus preventing any tampering attempts to same.

These are functions whose implementation is highly
dependent upon the close rclationship between the data entry
device(s) and the electronic voting system employed, which
necessarily must be designed 1o work together.

The voting data entry means of the present invention
addresses such needs. It comprises either a single device ora
plurality of state-of-the-art devices, that are madec available to
or are integrated into a voting station, such as a specially
designed array of Electronic Pad units, or such as touch-
screens of general or custom design, providing a voter inter-
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face having a clear display of voting information; furnishing
an easy and intuitive mechanism for receiving voting selec-
tions made by each voter; and having sufficient built-in intcl-
ligence when supported by the accompanying electronic vot-
ing system, which may either be resident in a processor
embedded within the voting station itself or may operate as an
independent embodiment that is connected to the data entry
device(s), in order to interact effectively with voters, admin-
istrative election officials and poll workers.

The input or data entry device(s), working together with the
preferred electronic voting system, further comprises several
ergonomic details aimed at enriching the voter’s experience,
providing visual and sonic aids as feedback and guidance
during the voting session. The accompanying electronic vot-
ing system residing in the host, besides interacting with voters
and other users by means of the data entry device(s) that are
the object of the present invention, is in charge of opening and
closing voting sessions; and is in charge of storing, represent-
ing, validating and displaying voting options corresponding
to, and selected from, a database of one or more of a plurality
of voting jurisdictions for the contests in effect. It is also in
charge of recording and securely storing every one of the
votes that are cast having all choices madc by voters. Finally,
itisin charge of a plurality of security, data integrity and audit
procedures and provisions, in charge of printing a paper slip
that enables voters to verify votes, in charge of printing the
final voting tally for the individual voting station; and in
charge of transmitting said votes and their tallies to the central
computing facility for their inclusion in an ¢lection’s overall
computations.

DISCUSSION OF THE PREVIOUS ART

Among the issues related 1o the already well-known con-
cept of automated voting systems and their electronic voting
machines, there has been substantial controversy about both
the advantages and drawbacks, and the merits and risks attrib-
utable to diversc mechanical, clectromechanical, and elcc-
tronic mechanisms, some of which have been around for quite
a while, designed for the task of collecting votes during an
election. A worthwhile automated clection system is required
to successfully address and solve the challenges and prob-
lems associated with crucial tasks encompassing, all aspects
of the collection and processing of voles from small to large
populations, potentially servicing up to millions of voting
citizens, across vast territories, including remote and dis-
persed areas, Such challenges include the preparation of the
voting data deriving from the civil registry, from political
partics supplying their candidates or lists running for differ-
ent contests, and from electoral demography; also included
are the administrative steps that must be performed to pre-
pare, manage and deploy such voting data prior to distributing
it across the many geographical entities (municipalitics,
counties and states) where voting machines or stations will be
used in poll centers. In addition, automated voting systems
are required to guarantee confidentiality, security, integrity,
authenticity, and inviolability of the voting data collected.
They must provide for multiplc validation criteria, and allow
for audit and verifications mechanisms, at various levels.
Moreover, automated election systems are required to func-
tion rather quickly, allowing for easy, simple and fast steps to
be performed by voters. Further, due to pressure to attain the
outcome of an election at earliest possible time, the collected
votes must be tallied and published in a very short time.

The actual physical means made available to voters,
devised specifically to enable individuals to cast votes,
inctude devices and apparatuses integrated to, attached to, or
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comprising voting stations designed for interacting with vot-
ers. As practically every other aspect in modern life that has
been influenced or changed by computer technology, nowa-
days mechanical voting stations are by and large being
replaced by electronic devices of wide-ranging designs. Mod-
crn voting stations arc being used to accept and collect votes;
convert input media to electronic means, store collected votes
in electronic form, count such votes, and deliver or transmit
electronic versions of votes cast or their abridged results to
tallying centers. Interaction of such devices with volers is
accomplished in several different ways. For example, some
devices are still based on puncheard systems but have been
adapted to read punched ballots or cards. Many other devices
currently used in several voting system solutions utilize opti-
cal scanning technologies, namely Optical Mark Reading
(OMR), also called Markscnse systems, where citizens are
required to vote for a candidate by filling in appropriate
rectangles or circles in paper ballots, and subsequently feed-
ing such paper ballots into an optical scanner integrated to, or
connected to the Voting Station or polling device.

A recent significant development in the evolution of auto-
mated voting systems has been the advent of Direct Record-
ing Electronic (DRE) systems. Such systems implement a
data entry method offering apparent simplicity, employing an
electronic input device that can be a touch-screen, keypad,
push-button tablet, or a similar artifact, designed to allow
voters to enter their choices and cast their votes directly. DRE
voting machines can take diverse designs and forms that may
vary in size and shape, from data entry devices integrated
together with processor logic in enclosures that may resemble
an Automatic Teller Machine, possibly including an accom-
panying booth, up to a common keyboard or touch screen
connecled to a standard laptop computer. IDRE systems col-
lect votes in electronic form as the result of direct interaction
with voters; hence, there is no need for furnishing paper
ballots or cards to individual voters, which is an obvious
advantage in terms of economical and practical consider-
ations. Collected votes are electronically stored on a con-
nected (or embedded) processor’s storage media for further
processing.

However, in many DRE implementations found in the mar-
ket, there is no clear apparent boundary between the data
entry functions, that is, those where votes are collected, and
the tallying or counting functions, where votes are subject to
partial or local computations. Often these functions actually
overlap along time as voting proceeds in any given election
day in any given location. From a design viewpoint, and
mostly as it concerns to an election’s administrative and
implementation tasks, it would be fairly advantageous to
separate these two distinct functional areas, at least concep-
tually.

The inventions utilizing DRE technology mentioned in the
following paragraphs, comprising a fairly adequate represen-
tation of the prior art, have in common secmingly unclear or
incomplete explanations of the actual mechanics of the voting
act, as the emphasis apparently is directed toward other
aspects of the inventions. In some instances, a certain tech-
nology of the device type is mentioned, but often not furnish-
ing enough detail thercof.

U.S. Pat. No. 5,583,329 to Davis, 111, ¢t al, discloses an
electronic election system, which includes a voting terminal
having an input device for receiving voter selection data, a
first processor for processing voter selection data, a terminal
memory for storing election data, and other included devices.
However, except for FIG. 2 having a box named “Touch
Screen”, there is no mention whatsoever in the patent’s dis-
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closure about the nature and/or characteristics of the afore-
mentioned “input device” which is part of the voting terminal.

U.S. Pat. No. 5,189,288 to Anno, ct al, discloscs a system
and method for establishing a vote tubulation system, wherea
voter gains access to any one of a number of portable or
hand-held terminals. However, in the patent’s disclosure
there is no mention of the characteristics of such hand-held
terminals, or of the physical details ol the actual interaction of
a voter with said terminals,

U.S. Pat. No. 5,878,399 to Peralto discloses a voting
machine, and, more particularly, to a method and apparatus
for positive identification of voters. Alter several previous
steps where a voter is identifled by means of scanning finger-
prints, signature, photograph, etc., when it comes to the actual
mechanical action of voting, it is stated that “selcctions are
made by making all selections and operating a button, lever or
switch after all selections are made™, omitting details about
the mechanism involved.

U.8. Pat. No, 6,540,138 to Hall, et al, discloses a method
for voling, wherein the voter’s choices are transmitted via a
wireless data acquisition device to a central computer. With
such a method, a voter would enter the voting booth and make
his or her selections on a simple handheld device. It is further
stated that portable data entry devices that are suitable for
recording votes are preferably portable terminals. Finally, it is
stated that the voter, being in a private place, is given a
wireless data acquisition device . . , where the voter makes the
selections from the slate of candidates. However, said wire-
less data acquisition device, not being an integral part of the
invention, is not described in any way, and neither are its
operating details describing how a voter actually uses its
functions and parts in order to actually make selections.

U.S. Pat. No. 6,799,723 to Kotob, et al, discloses an auto-
mated voting system, capable of providing multiple bailot
styles in one or more voting units and providing a touch
clectronic keyboard for write-in candidates. However,
throughout the rest of the disclosure statement and particu-
larly in the detailed description of the invention, all interac-
tions between the voter and the voting station are depicted as
being carried out through the utilization of a touch screen, and
the utilization of the above-mentioned touch electronic key-
board is never explained or further mentioned.

In spite of the various electronic ballot designs and data
collection devices devised for voting applications known, as
exemplified in the prior art, the need has been identified for a
reliable, adaptable, flexible and economical data entry device
which is able to receive keystrokes corresponding to available
voting choices, capable of presenting choices visually in a
similar fashion as customarily such choices used to be printed
in paper ballots, without risking any possibility of fraud or
tampering, and enabling easy interaction with the voter, as
well as administrative workers. Such a device would do away
with a problem experienced by many voters who are uncom-
fortable with using computers and their devices, due to a lack
of understanding of how computers work, and this problem
may manifest itself when using an electronic voting system
with an appearance of being a complicated apparatus, diffi-
cult to understand and interact with.

Consequently, the present invention compriscs a method
and apparatus for [acilitating the casting of votes in an elec-
tion. The method applies to a Voting Device comnected to or
integrated into a host processor having a suitable voting sys-
tem designed specifically to communicate and interpret char-
acter sequences and commands received from the voting
module, as a result of keystrokes being performed by a voter.
The apparatus or voting module (also known as “Voting
Machine™) employed will have a built-in touch sensitive dis-
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play screen (“Touch Screen™) and a Voling System software
having a suitable GUI (Graphical User Interface) that allows
for state-of-the-art interactivity, displaying menus, available
options, “virtual button” commands, voting choices made,
and confirmation or warning messages, enabling voters to
easily cast their votes in election contests. The Voting
Machine may work cither as a single data entry unit using its
built-in touch secrecn (used, for example, in simple polls
where the voting options are either “yes” or “no”, as in the
case of state legislation proposals), or alternatively working,
together with an clectronic touch pad setup (one or more
Electronic Pad Device units chained together) designed spe-
cifically for the purposc of supplying an expanded data entry
capability, Such Electronic Pad device constitules the pre-
ferred embodiment of the present invention.

SUMMARY OF THE INVENTION

"The object of the present invention is to provide a novel
design for a data entry device, ideally suited for efficient
interaction with voters, aimed at:

(a) allowing for easy verification that available voting
choices for a particular poll event and geographical jurisdic-
tion, as graphically displayed in the voting mechanism that
will be visible to voters, indeed matches the corresponding
information previously stored in electronic form in a specific
voting machine or voting station appointed to a specific vot-
ing center or precinct;

(b) allowing for easy visual identification, through an
orderly display or prearrangement, of voting choices avail-
able to a voter;

(¢) allowing for simple data entry of selected voting
choices using an electronic mechanism of unique design,
being either a suitable touch-button device, or a touch screen
device, or an electronic pad device having sufficiently large
dimensions in order to accommodate a roster of electoral
choices that may be as large as necded,

d) allowing for the hosting of a large assortment of voting
choices, either through a suitable graphical user interface in
the integrated touch screen working in combination with the
touch-button device or the Electronic Pad Device, or through
a device chaining mechanism whereby several Electronic Pad
Device units may be serially connected in a chain, allowing a
user to actuate virtually an unlimited number of different
keystrokes, thus greatly expanding the availability of voting
choices in any single voting station;

(e) allowing for easy, instantaneous, and stepwise verifica-
tion of choices made by a voter as the voting act proceeds;

() allowing, for cither easy confirmation, or correction, of
any previously selected choices, in case a voter realizes there
is a mistake, or in case he/she is not satisfied with choices
already made;

(g) allowing for a final overall verification of all choices
currently selected up to the moment;

(h) allowing for a final confirmation whereby the vote is
actually cast as is, and upon said confirmation said vote will
be accepted by the voting machine or voting station,;

(i) providing for thorough diagnostics that ensure the cor-
rect operation of the device and also confirms the exact cor-
respondence between clectoral options in the ballot as visu-
ally presented to a voter for a given electoral event in a
particular precinct; and as a result maximizing the probability
of a flawless, trouble-free and reliable operation during such
election;

(i) providing for easy, hassle-free replacement of any unit
that may prove defective or breaks down for ant given cause;
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{k) allowing for significant savings due to avoidance of the
need for printed ballots, at the rate of one per voter; instead
just one printed-paper ballot is user per device.

() providing, by design, the capability of being reusable
and re-configurable for deployment in several successive
clectoral events over a reasonable time span of several years.

BRIEl DESCRIPTION OF THI: DRAWINGS OF
THE PREIERRED EMBODIMENT

In order to supplement the description set forth below and
to facilitate a better understanding of the features of the pre-
ferred embodiment of the present invention, the accompany-
ing set of figures showing the most significant details of the
Electronic Pad Device is included for informative and non-
restrictive purposes.

FIG. 1 shows a schematic perspective view of the Filec-
tronic Pad Device that is the preferred embodiment of the
present invention.

FIG. 2 shows a schematic perspective view of the Elec-
tronic Pad Device with its lid open.

FIG. 3 depicts side, top and back schematic views of the
Llectronic Voting Pad’s lid or cover.

FIG. 4 shows a top view of the Electronic Pad Device with
its 1id removed, showing the upper membrane and its touch
key numbering scheme.

FIG. 5 shows a schematic top view of the spacer layer,
further cmphasizing the locations of pressure points corre-
sponding to touch-sensitive arcas or “buttons”.

FIG. 6 shows an tilectronic Pad Device being, prepared for
an election.

FIG. 7 shows the hind side of the Electronic Pad Device
unit.

FIG. 8-a shows an example of an arrangement comprised
of four chained Flectronic Pad Device units connected to a
Voting Station’s host processor.

FIG. 8-h shows a similar arrangement four chained Elec-
tronic Pad Device units, mounted in a frame that holds them
together, which may be a convenient fashion for easy han-
dling and storing of a set of several units.

FIG. 9 depicts a program logic diagram of the Controller
Circuit’s firmware of the Electronic Pad Device.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Inlight of the aforementioned Figures, a preferred cmbodi-
ment of the invention is described below along with an expla-
nation of the drawings.

The mvention consists of an Electronic Pad Device which
is essentially a human isput device, having in principle a
300-key matrix (4x75) of the membrane contact keyswitch
type; using either Sertal, 1SR, or PS2 hardware and protocols
for communication with the host; incorporating several func-
tions aimed at providing the basis for implementing a number
of software security and reliability measures; whose specific
and only purpose is to serve as a voting device —so it could
rightfinlly be called “Electronic Voting Pad”, “Electronic Bal-
lot®, “Keypad Ballot”, or other similar names—, and
designed to attain the goals of reliability, accuracy, simplicity
and low cost, among others. [n this document it will hence-
forth be called “Electronic Pad Device”. The above-men-
tioned number of available contact points (300) is a good
compromise between convenicnt dimensions and weight fac-
tors and sufficiently ample voting choices to be presented
which can be active at a given event in a single unit; nonethe-
less, several other matrix size combinations, and hence,
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device dimensions, are feasible. Similarly, the membrane
technology is currently favored due to its simplicity, durabil-
ity, and low cost; however other touch-sensitive lechnologies
are equally feasible,

The Electronic Pad Device is a lightweight, flat device of
size and shape reminiscent of a flatbed scanner. The device of
the present invention includes a housing having a base, a lid
with a protective transparent cover, a back panel, two mem-
branes, and a spacer layer. A coptroller circuit, installed
within the housing, performs several functions such as key-
stroke detection, scan codes submittal, execution of host-
received commands, collision detection, and command retry.
Said controller circuit does not store any information what-
soever abont the contents of the vote of any particular elector.
Its functions are summarived below, under “Principles of
Operation and Functional Characteristics of the Preferred
Embodiment™.

The design of the touch-sensitive components consists of
three layers. The top layer or membrane has conductive strips
running on its underside. Under this it has a spacer layer,
which keeps the top and bottom layers apart so that they do
not make electrical contact, unless a pressure is applied over
any one of the contact points or areas. The bottom layer or
membrane has conductive strips perpendicular to those of the
top layer. The top and bottom layer circuits are connected to
a controller circuit that lies close to the hinge holding the
upper lid to the base.

When assembled in a factory, the combined strips in the top
and bottom layers outline a grid. When pressure is applied at
a particular position in the grid, the top layer is pushed down
through the spacer layer to close a circuit with the bottom
layer at one of the intersections of the grid. The controller
circuit is programmed to sense that a particular keystroke or
“button” is being pressed, out of the three hundred possible
combinations in the unit, and sends a corresponding scan
code sequence to the host processor. The membrane mecha-
nism does not provide by itselt a “feel” that contact has been
mad, as there is insignificant mechanical motion. Hence any
other kind of feedback to the user must be provided by elec-
tronic means and/or under program control.

The device is equipped with a P82 cable and connector,
connecting it to a BIOS-compatible host’s standard PS2 com-
munications port, in order to establish bi-direetional commu-
nication enabling it to send scan codes to the host processor
and receive commands from same. There is no need for a
power supply, as the minimal power requirements of the unit
are supplied by the PS2 port. Instead of the PS2 ports, con-
nectors and protocol, the device could alternatively be built
using equivalent USB or Serjal hardware and protocols.

The lid has a transparent layer that is actually the pressure
contact surface, so the upper membrane is never touched by
human fingers or by any other objects. In actual operation, the
lid is closed and secured by means of special screws; the unit
is sealed by adding sccurity stickers or decals, which cannot
be removed without destroying them. If an attempt to open the
unit is made by an unauthorized person, it will be cvident that
tampering has occurred, so the overall result is a fairly rugged
and tamper-resistant design.

FIG. 1 shows a perspective schematic view of the Elec-
tronic Pad Device withits lid 1 closed, showing its cable 3 and
connector 9. Screw holes 5 house special screws (for
example, Allen or Torx screws) that secure the contents of the
device by preventing the 1id from being opened by unawutho-
rized persons. Screws may be further protected by attaching
tamper-proof seals or decals, covering such screw holes. Vot-
ers may clearly see the printed ballot template through the
transparent protective layer 2.
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The present invention applies equally to an Electronic Vot-
ing Pad, which is the preferred embodiment to be described in
detail later, (o a Push-Bullon device, and to a Touch Screen.

It is taken lor granted, however, that the main input/output
device used for comrmunicating with the Voting System and
for carrying out interactively both the administrative and the
voting operations inherent to such Voting System, is a touch
screcn device, an integral part of and inseparable from the
Voting Station, while the Electronic Pad Device and the Push-
Button devices, while cither one of them necessary for most
elections, are in truth optional, depending on the particular
configuration and/or the peculiaritics of the electoral event at
stake: in the example given above, of simple polls where the
voting oplions are either “yes” or “no”, as in the case of
referenda or state legislation proposals, the expanded capa-
bility of either Electronic Voting Pads or Push-Button devices
would not be required.

The following paragraphs describe the proposed operation
of the Voting Input Devices, under tight program control of
the Voting, System operating in the Voting Station to which
such devices belong and/or constitute a part of. Other scveral
functions, previsions, safeguards, characteristics and features
periaining to the Voting System proper, not related to the
Voting Devices that are the object of the present invention, are
not discussed in this document. Similarly, detailed functions
and features of the Voting Station and its local subset version
of the overall Voting System, not specific or directly related to
the voling device(s), are not covered.

1. At least one of the Voting Devices in operation should
clearly display the complete roster of available electoral
choices o the voter. The Electronic Voting Pad units [uifill
this condition in all cases. The voting choices should be easily
readable and the location of the buttons (either real, in a
push-button device, or virtual, in a touch screen), or pressure
areas in an Electronic Voting Pad, should be easily identifi-
able on the spot, upon the voter cnlering the voting booth or
cubicle.

2. The Voting System must disable all inputs from any of
the above-mentioned physical means available, until the very
moment a voter arrives afresh and gets ready [or the voting
act; whercupon the Voting System enables the corresponding
devices. Consequently, upon completing the act of casting a
vote, prior to leaving the voting booth or cubicle, the Voting
System must again disable all input until the next voter is
granied access.

3. When the voter makes a choice and takes its correspond-
ing mechanical action, namely, he/she presses a push button,
or a “virtual button”, or touch area in a touch screen, valid for
any one voting choice, there should be an immediate feed-
back, either consisting of a change in shading or colors in the
selected area in the screen, displaying the same option being
selected. Similarly, when an Electronic Pad Device is used,
upon pressing one ol the valid voting options in the ballot
imagg visible in the Flectronic Voting Pad, the accompanying
touch screen should immediately display the same selected
choice. In the same fashion, if a touch-button device is used,
the touch screen should behave in the same fashion as above,
As a means lo reinforce the feedback that the voter receives,
the Voting System may activate specific lights and sound
signals as a result ol any actions performed.

4, During the voting act, the voter must be given the oppor-
tunity to change his/her mind and make all changes desired to
any one of the clectoral choices previously made, until he/she
is fully satisfied with the final assortment of choices displayed
on-screen. Only at that stage the vote may be actually cast.
Even at that final stage, the voter should be issued a final
warning and given a final opportunity to change his/her mind
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or confirm that the choices are as intended. Upon pressing a
virtual “Vote” buiton and possibly a final *“Yes™ answer con-
firming all choices made, the Voting System should accept the
vote and proceed with subsequent actions.

5. A particular fuaction of the Voting System, in line with
many recent decisions and current regulations being adopted
everywhere regarding clectronic voting, is the on-the-spot
printing of a numbered receipt, or paper trail, fumishing a
permancnt paper record that displays the choices made,
showing the votera definitive record of his/her vote. The voter
might be allowed or expected to compare the printed choices
to shoes still being displayed in the Voting Station’s Touch
Screen. Besides serving as a confirmation that the voter’s
choices were accepted as intended, the receipt serves as
physical proof of each vote; even might serve as a back-up
copy of the electronic vote, and as such should be deposited in
a ballot box for later audits or recounts, if required.

6. The security and reliability-oriented functions supported
by the local Voting System residing in the host, together with
the firmware in the data entry devices belonging to a Voting
Station, must include the detection of any alteration in their
configuration that may occur at any moment during actual
voting, such as device maltunction, disconnection, or
replacement of any one of the units comprising said data entry
configuration of devices, and the ensuing actions and/or pro-
cedures oriented toward solving or addressing such anoma-
lies. Insofar as said configuration may be pre-established and
stored in the Voting Station at the warchouse preparation
stage, under control of the Election Administration section of
the associated voting system, any alteration made to the exact
order and placement of specilic units attached to any one
Voting Station should be readily detected. The necessary
provisions for this and other security-oriented functions have
been included

In the following detailed description of the preferred
embodiment, reference is made to the accompanying draw-
ings which form « part hereof, and in which is shown by way
of illustration specific preferred cmbodiments in which the
invention may be practiced. These embodiments are
described in sufficient detail to enable those skilled in the art
to practice the invention, and it is to be understood that other
embodiments may be utilized and that logical, mechanical
and clectrical changes may be made without departing from
the spirit or scope of the invention, The following detailed
description is, therefore, not to be taken in a limiting sense,
and the scope of the present invention is defined only by the
appended claims.

Principles of Operation and Functional
Characteristics of the Preferred Fmbodiment

The Electronic Pad Device that constitutes the preferred
embodiment of the present invention has the following prin-
ciples of operation and assortment of functional characteris-
tics. A number of functional characteristics have been
desipned with security and reliability previsions in mind; and
as such these are highly dependant on detailed pre-specified
requirements implemented in the assoclated Voting System
software, in close synchronization with the Electronic Voting
Pad’s firmmware that resides in its controller circuit. The prin-
ciples of operation and functional characteristics of the pre-
ferred embodiment may be summarized as follows:

The Electronic Pad Device features a matrix arrangement
that yields 300 contact points or “keys”, cach of which can be
assigned a specific meaning by the Voting System software
that operates in the host processor to which it is connected;
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A fairly rich and complete AP1 (Application Program Inter-
face) may readily be built in the Voting Machine to which a
chain of Electronic Voting Pads arc connected, using the
above-mentioned commands that can be issued to the firm-
ware in any one of the Elcctronic Pad Device units in a chain,
A list of basic commands and their corresponding functions
follows.

NOTE: In the case of host-issued commands requesting
inflormation, all responses sent back to the host processor
include Position Number (in the chain of units) and Serial
Number of each Electronic Voting Pad issuing a response.

Enable Electronic Voting Pad. Activates a Voting Pad unit,
enabling the scanning of all available options (keypad posi-
tions) at any time.

Disable Electronic Voting Pad. Immediately deactivates a
Voting Pad unit, stopping all scanning or data input. This is
useful to prevent any data from being entered when the voting
system is not ready, or when no data input is supposed to take
place.

Last Ping (ask which Electronic Pad Device is last in
chain). Only the last Voting Pad unit responds (Position Num-
ber and Scrial Number). This command is useful to find out
and verify, albeit in an indirect fashion, the actual number of
Voting Pad units connected in the chain,

Scrial Ping (ask if an Electronic Pad Device having a spe-
cific serial number is alive) Useful for ascertaining if a spe-
cific Voting Pad unit is connected and functional.

Position Ping (ask for the Serial Number of an n* Elec-
tronic Pad Device in a chain). Obtains the serial number of a
Voting Pad unit located in a specific position in a chain of
units. This command is useful as an alternative way for ascer-
taining whether a specific Voting Pad unit is connected and
opcrational.

Ping All—obtains all scrial numbers and relative positions
of each of the Flectronic Pad units in a chain.

Acquirc Firmware Version (of a specific Electronic Voting
Pad). Acquires the firmware version number of a specific
Electronic Pad unit having a specific relative position in a
chain. Useful for diagnostic purposes, for example, to deter-
mine whether certain new functionalities arc available or not.

Acquire All Firmware Versions. Acquires the firmware
version numbers for all Flectronic Voting Pad units connected
in a chain. Useful for diagnostic purposes.

Change Serial. (Can be used to change any one of the
Electronic Pad Device unit’s serial number); stores a new
serial number in the firmware of the selected Electronic Vot-
ing Pad unit. This enables assignment ol initial serial numbers
at warehouse preparation time.

Firmware Upgrade (allows upgrading an Electronic Voting
Pad’s controller circuit firmware). For a specific Electronic
Voting Pad wnit, this command initiates the firnware mode
whereby its update is allowed. Such procedure is initiated and
performed from the host processor. Useful for adding new
functionalities and new commands, or for enhancing existing
ones.

Although a specific embodiment has been illustrated and
described herein, it will be appreciated by those skilled in the
art that any arrangement which is calculated to achieve the
same purpose may be substituted for the specific embodiment
shown. This application is intended to cover any adaptations
or variations of the present invention. Therefore, it is mani-
festly intended that this invention be limited only by the
following claims and equivalents thercof.

What is claimed is:

1. An electronic data entry device for use by citizens during
an election so as 1o facilitate the actual act of voting, com-
prising: having clectoral options displayed, where choices
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made by a voter [rom such options will be detected in order to
cast a vote; designed to either connect directly to a voting
machine, or to connect to another identical device which
precedes said data entry device in a group, the group com-
prised of a plurality of identical devices connected to said
voling machine in a daisy chain fashion; cach data entry
device connecled in said daisy chain having a unique set of
electoral options displayed; and having the choices made by
avoter, from a set at displayed electoral options, detected and
recognized as electric impulses when any onc of the pressure-
sensitive fields of any onc of said devices in a chain is pressed
by said voter in order to cast a vote.

2. The electronic data entry device of claim 1, comprising
a plastic housing having a base, a lid with a protective trans-
parenl cover, a back panel, a plurality of membranes, a spacer
layer, a plurality of touch-sensitive fields, a connection cable
and sockets, and an electronic controller circuit designed to
perform a plurality of validation, data entry, and communi-
cations control functions.

3. The electronic data entry device of claim 2, designed to
accommodate a pre-printed paper sheet or overlay which is
inserted into said housing as part of the election management
procedures prior to an election, where said sheet is a ballot,
where said ballot is made clearly visible to the voter through
said transparent cover during the act of voting; said ballot
dearly identifying the available electoral options, whose loca-
tions correspond in a one-to-one basis to an array of touch-
sensitive or pressure-sensitive fields determined by the geom-
ctry of said membranes, and laid out in accordance to the
predefined set ol clectoral options in the database subset
stored in the connected voting machine, one paper sheet to a
device, having a set of pre-established dimensions, on which
an orderly array of electoral choices have been previously
printed, providing the overall appearance of a traditional
paper ballot; inasmuch as said overlay or paper ballot is
inserted onto the voting device and protected by a transparent
cover, so the paper ballot may remain visible and untouched
for the whole time span of an election day, repeatedly viewed
and utilized by voters at the moment ol voting.

4. The electronic data entry device of claim 2, wherein the
functions of said electronic controller circuit include: detec-
tion of one or more keystrokes that may occur upon pressing
any of said touch sensitive fields; submittal of signals result-
ing from detection of said keystrokes to a voling machine,
also called a “host processor”; execution of host-received
commands; collision detection; and command retry, allowing
the validation of the exact correspondence of the electoral
options as displayed in specific location on the inserted paper
ballot with those stored in the voting machine.

§. The electronic data entry device of claim 2, wherein said
controller circuit does not store any information about the
vote of any particular elector, or abont the current clectoral
event taking place which the particular voting machine to
which said device is connected is taking a part of.

6. The electronic data entry device of claim 2, where said
controller circuit has a suitable firmware that supports a pro-
gram logic that implements the several functions and com-
mands of the device that allows said device lo connect to and
to communicate with a voting machine or host processor
using a communication means.

7. The electronic data entry device of claim 2, wherein
signals are generaled when a voter presses any of said touch-
sensilive fields, and transmitted to a host processor to which
said device is connected; where said specific signals sent by
said device to the host processor are recognized by the latter
as valid voting options that have been selected by the vater;
and where said device is configured for a specific polling
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place, to be connected to and to interact with a specific voting
machine in a specific election process.

8. The electronic data entry device of claim 2, wherein said
functions include the ability to perform diagnostics, verifying
the proper order of connection, and ascertain the exact corre-
spondence of active voting options with the enabled pressure-
sensitive ficlds; where said diagnostics should be performed
as part of the voting station preparation stages prior to an
election, as said device does not have the ability nor provides
support for the connected voting machine 1o automatically
read the particular ballot overlay in order to verify that the
proper ballot is being used; therefore said diagnostics ensure
that said ballot options as displayed to the voter are identical
to those in the corresponding ballot image as previously
recorded electronically in the voting machine.

9. The electronic data entry device of claim 2, when the
number of voting options or candidates in effect for a given
contest exceeds the space and capability of up to three hun-
dred different choices for said single device, then a plurality
ofidentical said devices can be daisy-chain connected to their
corresponding voting machine, thus overcoming in a conve-
nient way the difficulty of accommodating 4 number of avail-
able choices in force which is sufficient, a capability that
renders said clectronic data entry device useful for a vast
majority of electoral contests.

10. The electronic data entry device of claim 2, where said
device will detect any disconnection of devices ina chain; and
likewise will detect any addition of a device in a chain.

11. The electronic data entry device of claim 2, where said
device will detect abnormal events and take the proper action,
by means of sending the appropriate messages to the voting
machine to which said device is connected.

12. The method designed to allow for data entry of electoral
choices made by citizens during an election comprising, the
steps oft enabling the connection of a electronic data entry
device; said device designed to either connect directly to a
voting machine, or to connect to another identical device
which precedes said data entry device in a group, the group
comprised of a plurality of identical devices connected to said
voting machine in a daisy chain fashion; where cach data
enlry device connected in said daisy chain has a unique set of
electoral options displayed; and having the choices made by
a voter, from a set of displayed electoral options, detected and
recognized as electric impulses when any one of the pressure-
sensitive fields of any one of said devices in a chain is pressed
by said voter in order to cast a vote.

13. The method as in claim 12, further comprising the steps
of generating and transmitting signals corresponding to said
electric impulses, or keystrokes, to a connected voting,
machine or host processor.
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14. The method as in claim 12, further comprising the steps
of interpreting received signals as keystrokes corresponding
to voting choices, whose matching information is in turn
contained in a database subset resident in the voting machine
or host processor to which said electronic voting device is
connected; said data basc subset having been prepared and
stored by the suitable election management subsystem in a
stage prior to an election.

15. The method as in claim 12, further comprising the steps
of having the received signals interpreted as keystrokes cor-
responding to voting choices and validating such choices
against the inlormation contained in a corresponding data-
basc subset resident in the voting machine having said host
processor, and upon finding such choices as valid, accepting
storing them as the whole or as part of the vote being cast, and
henceforth prompting the voter to continue with the next step
in the voting procedure,

16. The method in claim 12 further comprising supporting
commands issued by said host processor to a specific con-
nected electronic voting device, which in turn executes such
commands.

17. The method in claim 12 further comprising a plurality
of functions implemented in the firmware code resident in the
controller circuit of cach electronic voting device.

18. The method in claim 12 further comprising functions
that lend themselves, in conjunction with the voting system
software in the voting machine’s processor, toward imple-
menting measures aimed at enhancing the integrity and secu-
rity of the associated voting system in said voting machine.

19. The method in claim 12 further comprising said secu-
rity functions including the detection, during the course of an
active voting session, of a disconnection of any device in a
chain the detection of any addition of a device in a chain; and
detection of abnormal events such as device malfunction; and
having the capability of taking a suitable course of action for
each of such detected events.

20. The method in claim 12 further comprising additional
functions, including one or more of the following: enabling or
disabling a specific device in a chain; assigning and storing
initial serial numbers onto each of the devices in a chain;
verifying all serial numbers and relative positions of each of
the devices in a chain; determining the number of connected
devices in a chain; obtaining the serial number of a device in
a specific position in a chain; obtaining the firmware version
of one or all devices in a chain; and upgrading of the firmware
code of one or all devices in a chain to a higher version o said
firmware.
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SUPERINTENDENCIA DE INDUSTRIA'Y COMERCIO
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Via Nacional .
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comisién de la Comunidad Andina, se le comunica:

1. Documentos estudiados

Descripcion: Folios: 5 a 25 como se radico inicialmente
Reivindicaciones: Folios: 26 a 29 como se radico inicialmente

Folios: 209 a 213 del memorial del 06-10-2009

Dibujos: Folios: 30 a 37 como se radico inicialmente
Prioridad: Folios: _ 39 a_ 91

(2005-07-08, US, N° 11/160782).

Rta. Del Solicitante: Folios: 201 a 239

2. Objeto de la invencion
La presente solicitud se titula “BOLETA ELECTRONICA ELECTORAL” Folio N° 201

El objeto de la presente solicitud es un dispositivo de entrada de datos orientado
especialmente para establecer una eficiente interaccion con los votantes que facilite
una facil verificacion de las opciones de votacion, facil identificacion visual, ingreso
de datos sencillo, efc.

De otra parte, el nuevo pliego reclama: un dispositivo electrénico de entrada de datos
para uso de los votantes durante una eleccion, relacionado en las reivindicaciones 1
a 11,y un metodo para permitir la entrada de datos correspondiente a las opciones
electorales, relacionado en las reivindicaciones 12 a 20.
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El objeto de la solicitud definido anteriormente se clasificé en la IPC GO7C 13/00.

3. De la solicitud de Patente

3.1. Reivindicaciones (articulo 30 D 486)

El nuevo pliego reivindicatorio no solventa las objeciones de claridad y definicion
planteadas por cuanto:

La reivindicacidén 1 no contiene ninguna caracteristica técnica que defina un
elemento tal como un dispositivo electronico de votacion. La reivindicacion se enfoca
en el resultado del uso del dispositivo: mostrar las opciones electorales, conectarse
directamente a una maquina de votacion u otro dispositivo, presentar un surtido
unico de opciones electorales, y reconocer como impulsos las entradas realizadas
por el votante. Como se puede ver, las caracteristicas anteriores corresponden a la
operacion (uso) del dispositivo de votacion lo cual no es valido para definir una
invencion.

Una invencidn de producto, debe estar definida por medio de los componentes del
dispositivo y las relaciones funcionales o estructurales existentes entre tales
componentes. La mencion del uso que se da a un determinado componente NO es
una_caracteristica funcional puesto que el uso individual de cada componente no
establece una relacion entre el componente con el resto del dispositivo.

Por otro lado, la reivindicacion hace una mezcla indebida entre caracteristicas de
producto y de procedimiento. Como es bien sabido, la reivindicacidén debe dejar muy
clara la categoria a la que pertenece (producto o procedimiento), puesto que las
nstrucciones que necesita la maquina para funcionar, son caracteristicas de un
método de uso no de un producto tal como un dispositivo electrénico.

La reivindicacion 1 tampoco tiene claro cual es el objeto de la solicitud: jun
dispositivo electronico de entrada de datos, o una estacion de votacion?, esto debe
especificarse claramente dado que una misma reivindicacion no puede contener dos
0 mas invenciones.

Por otra parte, la reivindicacién 2 presenta los elementos que conforman al
dispositivo electrénico, pero no presenta ninguna relacion funcional o estructural
entre tales componentes. La simple enumeraciéon de componentes no es suficiente
para definir una invencion dado que son necesarias las relaciones que se presentan
entre los componentes para definir el alcance y el aporte de la solicitud al estado del
arte.

La reivindicacion 3 especifica las capacidades del circuito electronico. Como se dijo
antes, la finalidad o el uso de un determinado componente del dispositivo no es una
caracteristica técnica del dispositivo como tal, de manera que este tipo de
reivindicacion no es aceptable.

La reivindicacion 4 especifica una hoja de papel preimpresa y la informacién que
esta hoja puede contener. En primer lugar, el dispositivo electrénico de votacion es
independiente de la hoja que se coloque. La utilizacion de la hoja preimpresa es tan
solo uno de los muitiples usos que se puede dar al dispositivo (hojas, cartulinas,
laminas en relieve, etc.), de manera que este elemento no constituye una
caracteristica como tal del dispositivo. Por otro lado, especificar un elemento por fa
informacion contenida en esté, es presentacion de informacion. En este caso se esta
caracterizando al dispositivo de votacion por la informacion contenida en la hoja de
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papel, por ejemplo las opciones electorales. Esta caracterizacion no es admisible de
acuerdo a lo establecido en el literal f) del articulo 15 de la Decision 486.

La materia especificada en la reivindicacion 5 no es aceptable por varias razones. En
primer lugar, no es permitida la definiciéon de un objeto por medio de caracteristicas
negativas (disclaimers) tales como el NO almacenamiento de informacién. En
segundo lugar el almacenamiento o no almacenamiento de informacién, corresponde
a una especificacion de uso, lo cual se recaica, NO corresponde a una caracteristica
técnica de la invencién.

La reivindicacion 6 especifica las caracteristicas de un programa de soporte 16gico, o
cual no constituye materia patentable de acuerdo a lo establecido en el literal e) del
articulo 15.

Las reivindicaciones 7 a 11 no aclaran ni especifican ninguna caracteristica técnica
del dispositivo electrénico, por cuanto se refieren a las instrucciones de operacion
(uso) del aparato.

Finalmente, el método especificado en las reivindicaciones 12 a 20 no es aceptable
por cuanto se refiere a las instrucciones rutinarias de operacion que debe realizar un
usuario para colocar su opcion electoral. Las instrucciones de uso (operacion) no son
caracteristicas técnicas que permitan definir un procedimiento patentable.

En resumen, el nuevo pliego reivindicatorio es ain menos claro y definido que el
pliego originalmente radicado, de manera que ninguna de las objeciones trasladadas
fue solventada con la correccion hecha.

En conclusion, el pliego reivindicatorio calificado no cumple los requisitos de claridad,
exigidos en el Art. 30 de la Decision.

4. Reivindicaciones relativas a un uso o a un uso distinto (articulos 14y 21D
486)

Las reivindicaciones 12 a 20 que se refieren a un método para permitir la entrada de
datos correspondientes a las opciones electorales, no cumplen con lo establecido en
el articulo 14 por cuanto la materia alli relacionada no corresponde ni a un
procedimiento ni a un producto que se ajuste a los lineamientos legales vigentes.

El método que relaciona el solicitante indica la forma como un usuario utilizaria un
dispositivo de votacion electronico. Es bien sabido que los usos no son materia
patentable por cuanto estos no tienen caracter técnico. Dado lo anterior la oficina
considera que el método relacionado en las reivindicaciones 12 a 20 no cumple con
los requerimientos establecidos en el Art. 14 de la Decision.

5. Determinacion del Estado de la Técnica

Considerando que la solicitud reclama prioridad a la fecha de 8 julio de 2005, se
buscaron documentos del estado de la técnica relacionados, con fecha de
publicacion anterior a esta. Se realizo busqueda de documentos relevantes dentro
del estado de la técnica, entendiendo como estado de la técnica la definicion provista
en el Art. 16 D 486, y las excepciones fijadas en el Art. 17 de la misma.

Se encontré como anterioridades los documentos relacionados a continuacion que
afectan la patentabilidad del objeto de la presente solicitud
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6. Analisis de patentabilidad (articulo 14 D486)

En cumplimiento del Art. 14 D486 se procedié a evaluar los requisitos de novedad,
nivel inventivo y aplicabilidad industrial, con el fin de establecer la patentabilidad de
la invencion reivindicada de la solicitud en estudio.

6.1. Novedad (articulo 16 D486)

El requisito de novedad se evalué por comparacién entre lo solicitado y los
documentos encontrados en el estado de la técnica y que se relacionan con el objeto
reivindicado. Para el examen de novedad solo se tuvo en cuenta las caracteristicas
tecnicas de la invencion.

Las reivindicaciones 1 a 11 se refieren a un dispositivo electrénico caracterizado
porque comprende:

- Una caja plastica.

- Una base.

- Una tapa con una cubierta protectora transparente.

- Un panel trasero.

- Una pluralidad de membranas.

- Una lamina espaciadora.

- Una pluralidad de campos o areas sensibles a la presion.
- Un cable y sus conectores

- Un circuito controlador.

La anterioridad D1 se refiere a un sistema electronico de votacién que maximiza la
habilidad para realizar el voto y adicionalmente permite gran precision en el calculo
del resultado final de la votacion. El documento D1 presenta los siguientes
elementos comunes a la materia reclamada en la presente solicitud:

- Un cuerpo 56 provisto de una base

- Una cubierta 65 provista de una lamina protectora transparente (col. 10 lineas 44
a 48).

- Un panel posterior (Fig. 11)

- Una pluralidad de membranas de una pantalla tactil.

- Una lamina espaciadora (Fig. 14)

- Una pantalla sensible al tacto (col. 18 lineas 20 a 29).

- Un cable 170 y sus conectores 172 (Fig. 21B)

- Un circuito controlador (Figs. 16 y 17)

Como se puede ver la anterioridad D1 comprende todas las caracteristicas
reclamadas en la solicitud en estudio. Dado lo anterior la oficina considera que D1
afecta la novedad de la presente solicitud.

En conclusion, al hacer la comparacion elemento por elemento entre lo solicitado y el
estado de la técnica, se encuentra que las caracteristicas esenciales del objeto de
esta solicitud son idénticas a lo comprendido en el documento D1, razén por la cual
la solicitud no cumple con lo requisitos de novedad establecidos en el articulo 16 de
la Decision.

)
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7. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

" Reivindicaciones | Re UIS.Il-Z-O ue afecta j,‘
afectadas | q q '

N° Documento N°
D1 US6688517  1at11 | Novedad ]{

Se recomienda, que tenga en cuenta que el replanteamiento de esos apartes NO
podra implicar una ampliacion de la proteccion que corresponderia a la divulgacion
contenida en la solicitud inicial, de acuerdo a lo que establece el articulo 34 de la
Decision 486.

En cumplimiento del articulo 45 de la Decision 486 de la Comisidon de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacion de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal ), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

JESUS FERNEL GARCIA GARCIA ~
Director Nuevas Creaciones (E)

El anterior requerimiento fue notificado por fijacion en lista, de fecha

CONCEPTO TECNICO No. 4418 EXAMINADOR TECNICO
Cédigo No. 202082




