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“BOLETA ELECTRONICA DISPOSITIVO DE VOTACION ®

MHEMORIA DESCRII'TIVA

El pressnta invemiu esti relacionado con medios de entrada de datos, Jisposilivos de sistomes, ¥

miindos de votacion.

En consecusneln, el présenie invenhy abuica wn método ¥ un aparano ideados park renlizar Y
anixién dc los wotos en una eleceddn, Bl meélodo w0 aplica 8 wn dispoaitivo de vatacidn
vonvctado o infegrada al procesader de una miquina o eslugion de volsciin donde reside mn
sistemn v volscién mpropindp, disefado especificamenic pura commmicarse con dicho
dispositive ¢ intcrprotar las secuencias de caracrerss révibilos Jo Sete, vomo rceultade de Jos
pulsaciones hevhas por vm votunle, El aparato o midulo de votacidn {ambidn cenocide oumo
"micuuna do votacion™) empleado cdeberd vepor incorporadm una panmalla sensibile al 198K
("wuch sureon ") y un sistemna de vomackdn provisio de un mlafx grifico de usuario (GUIM)
alecuade quc pomic un avanzado nivel Je intersclividad, moeirando memis, opciones
disponibdes, comsndos del tpo "hetones virtwales"; que muesirs lrs opoionea de votecidn
selevoionulduy, ¥ quc proven mensajes da advarsencia v da Sonlirmucion; ¥ que e suma pormadta

a los votames cans|gnar fcilrients sus volos cn wn cveodo clecieral.

La miquina de votaciim puede basiirse a sl misma como dnlea vnldad de entrada Je Jutos
usendo su paninlla senalble al gila incorporads (por cjcmplo, on consultas simples donde solo
cxistc un redocido nimero de opciones, por ejemglo "$i" © "no", como ca ¢l case do consnlas
para dprebar repgulacionce catatales, o en el cako de un referendo), o puede  slternetivememe
trabajar en combinacidn un amoglo de boletrs clechdnleas (una o miis unidades del
disposifiva de boleta electrinich objete dol proscnic invento, concctadax en serie) disshado
eypocificamacutc con ol fin de provesr una capacidad wmmpliada de ingroeo de datos pama ol case
dv verldmencs clectorales de mayor magnitud 0 complejidad. Tel disposiivo de boleta
ehevirdnicn conatituyo Ja moterinlizacddn preferlda del presenrs invenig,

ANTECEDENIES DEL INVENTO

Algunas sistemas e volsoidn sutometizados, que hen venldo slenda reclenlemsnte ulilizados wn
diversns ngares ¢lel mundo, cn varins ocasioncs han sido criticados o sujems a controversia
debido a sn dudosa capacidd de propurcionar un nivel aceptable de zencillcz ¥ comodidad al
piiblico volante, indepandientemenus Jde oimey considemeiones sobre su confiabilided. asgurided
y mulitabilidad. De hecho, algunoa de dichos alatemas de viiacidin 2¢ ban visie aleviados
acas|onaiments por s dificultades pricticas experimentadas por Ing ¢indadanos <duranie el sio
de vofacién, relacionadas con ¢l disefiv de lus estaciones o dispositivos dc cotrada de datos
ulilizados para votar, los cuales no olfecen las sufivienies facilidades pura e idomtifioncidn



visual apropiada, Is seleceidn manual de lar opeiomes vlectorales dikponibles, o posiblements
debido a la confusion producida lue votantes realicen al vatar operaciones mids camplejas o
incimodas qua lo previslo, yu sed que voten menualmente o a través de madlos meednlcod o
clecirdnicoa. Con clerta frecuencla, log tjesomes de volucion hun wido discfindos y preparadas
con CSCASS provisiones ergandmicas, cuusandu incomuodidades, ncrviosiemo o incluso
finstracién a 105 volanles que cxperimentan dificulind para encontrar sus upuivnes preferidss ni
accionar debidamente lo necessrio pars voter por las miamas, Eo edo casy, cuando cn un
cvento clectoral wne proponsidn [0 bastanle significativa del miblico votanee trpiezs con
dificultadcs para sjercer & voto, l95 consevusncias suclen sor lentitud en el proceso de voacidn,
demuris ¥ colas, Jas que a su var poedn dar lugir & desountento del plblieo € inchiso

clesemnbocsr en niradrs protesmms.

Muchos de Jos méiodos tradicinnales idemlus un cl pasndo han empleado diselios [nadecuadns,
tanio de beletas comp de dispoalthens mechnicos, exigivmilo al votame que accione bomnes,
palancas, & perforuluras; o domde s¢ cspera gue cada vatanle pelléne manuulmenly maces <o
drcax designacas sobre bolelas de papol 11 otroe mamriales, las cuales daben sor escuncudss
pasieriomecnte. En suma, ha hahido procesos e votavidn que sc han vism afectadoa por factores
e rriviales que gencren confusidn al voouse, o gque lambitn oo han brindade suficientes
garant|sa de aeguridad, presentando debilidades que se pusden craduwir en un polencial o trivial
para cl fraude. Muchog Inventos aplicables a raccanismor de wodacidn pueslos en prictive cn ol
pasado meluisn disciios increiblemente compliondus, capaces de espanor o meis de un Voranse
desprevenido, # meondo ain preporacléa pare coffeniarsc A cstaciones de  vetacidn

impresivnunics por su @maiio o complejidad.

Los interfacen que lag votseiics incxperimentados deben ukilizar, a weces por primer vez, o
siempre pucden ser calificados como fiiciles de enbender y de usar, de modo que para un
ciwciadanuy medio Ja intcraccidn con tales sistomas de voleoidn pucde llegar a plontear un desaflo
formidable, qua ademdis debe ser solucionada en breves inatanles, pecy buy gencralmente e
Hmite de tiempa para votar, 54 wna expericncia coomin esenciar (o que les veumy a algunos
witimles bujo sHuscioncs de duda, confusion ¥ tensidn, Frecuentvmente m funcianario electoral
se ve ohligade a inkorvenir oficcicndo su ayuda a un volanle confendide, sin embame no
sicmpie 12l gestn e; Aceplado con agrado, ya que algunos votantss puslden inlcprchade como
una intmsidn conos so derecho al scoreto del voto. En otros casos, 1 Silonvion pucde
vomglicarse debido o In escasn educacién Jel volunle, yn que las instucciones si escin a su
alesnce, pucden ser dificiles de seguir debide a la vomplgjidad ded procedimientn, ¥ par I mnte
ow puniden aliviar sino que incluse mumentar ka eontusidn, A veocs cvande un vomnte catudin un
instmctive yuo se suponc I va o ayudar o hacer maa fiell o) uso de uny eslucidn de vofacion, su

venc|in es d deapmm: v hast do rechazo & pasar por tal complicacion.

Los incunvenienics fisioos ¥ ligicos antea menclonados, relaclonaios can ulgumes TRecanismes
Un tonfa jimperfivios usados para votar, los que por &f mismos pueden ser una foesse de
confusifin o males@e, conduven ul problema de crrmwes involuntarios, cuya conracuencia fuede

ser que cl volo consignado no reflaje laz verdaderss intencianes de un votanle; es dooir, que



poeden |levar inslverlidamente al vowmnie 8 cometer crarcs quc no £7an evidentes ni se podian
correplr ficilmence anges de condigner ¢ volu. Ademds, pucden ocwric voims invilides o
incomplctos, domde fucron omitidas apciones cruclalea a causa ds ne presivosr une sceucncia
complaiy de bolunes, o no marcar o lcnar por completo civenlas dvalos &nuna boleta de paped.
B sodos estna cagod, ln exactitud v la ntegridad del procese de voteckin queda cn entredicho. S
en un evento electorat dacls neyrr: un nibmieno sulivientemenic grnde de problemas o de covores,
pucden resultar seriamende afecrados log resnltadas, dando legar o la duds, o 1o desoonfisnza o al
descontento del piiblico votante, y puede resnltar perjudicala fa confiftnza en un pobiemo y sus
ingLitucionts,

Entre loa requisitos de un modemn sistens quiommtizado dv volacida clectrdnica, pars ser
clicicate, scguro y confiable pam eliminar lak desventajas & inconyenienles wntericomentc
mengivmilue que pucden ocwrir durants uns vomcldn, ea un medio de ingreso de dulos sencillo,
ficil de encendler ¥ <le urilizr por ¢l piiblico vomnie, que incorpore disposldvoa avanzados sles
como hotanezas ¢ puntallus senwibles sl mctp, programados y dissflados para operur cn
vombinacidn con un sisrema de vatackin elecimvinica sulicienlvmente avanzado ¥ que brinde la

masimu confanza al votanke sobre su exactmd

Por comsignicnte, hemos idendificadn 1a necesidad ce disponer de wn mevanisooe do ingreso de
daws de volscion que sca cficaz. ficil de explicar, fhcil de antender, ¥ vomulu de ulilizkr, que
tenga un disefio proliju ¢ incquivocn; que presente una dlaposleldn geomérrica clarm y uica;
que durancs o aci¢ de volacidn pemmita dar al volante respuestas o indicaciones inmediataa para
cada paso relevante: y que posibilive ls selecciin y 18 verifioackin incquivocas de candidatos o
(e opciones clectorales. Tak medio de entracls de dnws eliminurin o reduciria 2l minimo la
muyvrin de los comorce humanos cometidns por los electorea, promoviendo ast b yulenticided de
los resultados; y disminnirln dristicamente el tiempo smpléado pur Jus vulamies oo ¢] aclo
mecinice de volar, clectuade mrerseruands con la estacidn de vwomcidn, de modo que la
satiefaceidn olal del pdblico slcance niveles mis clovados.

Orae cumcteristicus del preacnre invento dirlgldas a reatzar la uocionulidad, exoclitud vy
scguridad, ¥ tamhién a agegurar In vonlinnza dol votante oo ol gistema de woracidn utilizado,
inchiven:

» orhivacion y desacrivacitn el dispositivo de entradn de datos por comando de] slerama:
» rospucsta inmediaca, viswal %o audible, v bus oparacioncs de ingreso de dacos; .

» provear una maneérg de comprobar visualmonte cada una de las opeianes del vo10 que se csn

por cansignar, proporcionando esi s confirmacidn de 1as eclecciones hechas:

o powveer ena munen de oormegir, cambiar o suprimir las ppeiones hechat antés Je consignar

un YO,

* imprimir nn talon de papel luegy de coosipwr ol vom, que muestre toda la informacidém

rlevanic del misme, como evickneiy yue vl sistema de voiacidn en efecto ha aeeptada sus



opciones particulares tal como fucron cspecificadas, parn que el votanic, después de
revisarlo, lo deposile denwro de una caja de resguardo o urma, donde se almacenen los
comprobantcs fisicos de 108 votas recibidos en un centro o localidud dados.

o La dolcccion de cualquier cambio, falla, substitucién, o alterucion indehidos a la
configuracidn electoral de los dispositivos de cotnida Je datos de la estacidn de votacion, a
fin de prevenir cunlquicr defecto de funcionamiento o intento de interferir los mismos.

Estas son funciones cuya pucsta cn prictica ¢s altamenie dependiente de la estrecha relacién
cntre ol dispositivo do catrada de dutos objelo de] presente invenn y el sistema de votacién
clectrénica cmpleado, los cusles necesariaments se deben estar disefiados para wabajar
conjuntamenie.

E] medio de cntrada de catos de votacién vbjeto del presente invento satisface tales necesidades.
Gl mismo consta de un solo disposilive, o de una pluralidad de dispositivos avanzados,
conectados o integrados a una estacidn de votacidn, consistente en un conjunto cspecialmente
disciado de unidadcs clectrdnicas sensibles al tacto, por cicmplo pantallas tipo “wouch-screen”
de disefio general o discfiudas al efeclo, yue propurcionen un interfuz al votunte que olrezca uny
presentacidn clara de la informacidn electoral; que ofrezca un mecanismo ficil ¢ intuitivo pera
accptar Jas sclecciones bechas por cada votante; y que tenga incorparada suficiente inteligencia,
vn combinacién con un sistcma de votacion clectrdnica conexo, residente en un procesador que
forme parte de la misma maquina o estacidn de volacidn, coneclado al dispositivo de ingreso do
datos, que controle la sesidn de votacion y cada una de las operaciones inleraclivas con Jos
votantes, funcionarios administrativos de votacién y trabajadores de votacion o miembros de
mesa ¢t un centro de votacidn,

Adicionalmente el dispositivo de entrada de datos objeto del presente invento, trabyjundo cn
combinacién con cl sistema de voracifn electrdnica apropiado, puede incorporar varios detlles
ergornkimicas dirigidos s enriquecer la expericncia del votante, proporcionfindole ayudas visnales
y auditivas 2 maners de respucstas y apoyo durantc [ scsion de votacién.

El sistema de votacién clectrénica concxo, residente en la estacién 0 miquina de volacion
canectada, ademds de interactuar con ¢l votantc y otros usuarios por medio del dispositivo de
entrada de datos objeto del presente invento, estard a cargo de la apertura y ¢l cicrre dc la scsién
de votacion; a cargo de almacenar, representor, validar y mostsar Jus opoiones de votacion
carrespondientes a, y seloccionadas a partir de una base de dams carreapondiente 8 una 0 més de
um pluralidad de jurisdicciones de volacion para la conticnda electoral en efecto. Eatd también a
cargo de registrar y almacenar en forma segura cada unw de los votos consignados, contentivos
de todas las opciones hechas por loa vomantes. Finalmente, esté » cargo de una pluralidad de
previsiones y procedimientos de scguridad ¢ integridad de datos; a cargo de imprimir talones o
comprobantes de papel que permitan a los votantes verificar sus votos; a cargo de calcular y
imprimir ¢l escrutinio final de votacidn para la estacidn de votacidén panicular; y & cargo
transmitir de dichos votos y de sus correspondientes escrulinios a 1a insialacion central para su
inclusién ¢n los cdmputos totales de un cvento clectorl.



DISCUSION DEL “ARTE PREVIO)®

Entre los mipicos relaclonades con cl concepto ya comocido de Jus sistemus de vidacivn
automatimdes ¥ de e miquings de volacidn elecininicas, ha habido considerable controversia
50bre Ins veninjus ¥ desvenujus, y Tos méritns ¥ rleapos atribuibles o loa diversos aparama
mecinicas, &lecrnomerdnicos, y electrinicos, algimos de los cusles hin cslado disponibles desde
hace yn bastamte tiempo. discfiados para Ia mrea de recoloctar hos volvs dumunus un evéntn
vleotoral. Para gque um Sislems nulompilizado de votacidn wnga mértos soficientes, Ae requiste
qus ses vapuy de suluviomar von éxite los desalivs ¥ los problemuas asociedns A lax fareas
cruciales que abarcan todas los aspertos de ta recoleccitn y proceso de los votos de grupos de
pobleridn pequeiios o grandes, con potcncialmonte hasts willones de ciudadanos que voten, | lo
larggr de lomilorios exlensvs. inolayends treas remolns ¥ dispersas, Tales dessfios incliyen la
preparacion de bos datus do volcion que s¢ dorivem ded registro civil, bos que provieoen de (08
paridos politicoa qoe swminisean sus candidaws o liatea para las diversss contiendas de
votachdn, y de la demagraffe electoral; también debe inchuir 08 pasos administrativas que se
dcben renlermy para claborer, mancjar ¥ para despleger tales datos de vatackim pam ser
distribwidos # Jo lnrgo de las miltiples entidades googndficrs (mumicipios, distitos, condados,
estadog, etc.) donde |as mdquinan o estaciones de valagidn han de sy ulilizwles en sus
respectivos contres de volncion. Ademés, ae requiere que nn sistema de vogacitm avtomatizado
ganantive ol secreto, Iy scmmidud, 1a intcgridad, Ia suteoricidad, ¥ la Inviolabilidad de los datna
de vatacln regisirdos, Se deben vortomplar miliples erterios de la validacién, y éoner en
cucnta mecanlsmos de veeificacitn v de aunditoria, 4 varios difervntes niveles, Por oty parde, sc
requiere que los sisternes de votacion putomntizados funcioten eom rapidez, ke que »e debe
lograe haciendo que ks pasos requeridos para votar sean ficiles, simples y mpidos. Ademds,
debida a la presidn para obfener lus resultados do un cvento cloctoral en el minimo tempa

posible, los voms recogidos sc deben winlizar ¥ publicar en wn plazo muy coma.

Los medioa figivos puestas & disposicién los votanies, idewlus especificamente para penmitir 8
los chudadanos consignar sus volos, incluyen dispositivos v aparatas integradng o coneciados 4
estaciones de vatacidn diseiiadyy para intcractuar com los voiantes. Como no hay pricticaments
ningpun aspocto de la vida modema que na bave side inllucncisde o ransfarmado por la
lvonologia informdtica, temblin bay en dia las ertaciones de volaciim meccdnicas cstim siendo
substimldas por dispusilives cleetrémicos de varindoa dlsefins, Las estaciones de volscidn
modemas son utilizades para mosirar lee candidaturas y aceptar vome: pars inlsrprels o
conyeriir los medics de eotrada mecinlens a medios elevirdnives, para almucenar votos en
lirma cleotmindca, para conmr tales votos, ¥ pars entregar o Irnemilir vemsiones vlootronicas de
lox votod recibidog y sus neaultsdos condensados hacia lna centros de totallzacldn, La inpecaccidn
de tsles disposilivod oon los votantes s& lleve a cabo de varlas diversas maneras.

Por cjemplo, algunos dispositives codavia se basan en sislerms de lagetumes, pore han
evolucionada ¢ han sidy adiplados pern wiilicar teenologle de cxplomeitn dpeica, & saber,
lectura de marcas dpticas (OMR), 1ambién (Tamadas sistemas “Muarksense™. donde se pide u lus



votantes que llenen un detcrminado roctdngulo o circuln apropiadas en las tafjetones de voscidn
para votar por un candidato, ¥ pustcriormente se alimentan tales tarjcioncs de votucion a un
dispositivo de cscanco Gptico integrado o conectado a la estacién de votacion.

Un desammollo significativo reciente en In evolucion de los sistemas de votacidn sutomatizados
ha sido el advenimicnto de los sistemas clecirdnicos de repistro directo (DRE, por sus siglus en
inglés). Talcs sistcmas ofrecen un medio de entrada de datos dc cvidemte simplicidad,
empleando dispositivos electrdnicas de cntrada que puoden ser pantallas sensibles al tacto,
teclados numéricas, tableros provistos de botoncs, o ariciactos similares disehados para permitir
que los votantcs indiquen sus opciones y consignen sus votos directamente, cn forma
electrénica

Las miquinas dc votacion DRE puwien sdoplar una gran diversidad de disefins y formas,
variandy de tamufio ¥ de aspecto, dende dispositivos de entrada de datos integradas con circuitos
ldgicos contenidos en aparamns de aspecto similar, por ejemplo, a un telecajero bancario (ATM),
posiblemente incluyendo una cabina o biombo, hasta una pantatla comim scnsible al taclo
conectada con una computadora portitil de uso general.

Coma producto de la interaccion directa con los vatantes, los sistamas DRE recogen votos en
forma electrdnica; por lo tanto, no hay necesidad de proveer tmrjetones de papel a los vomntes
individuales, 10 que es unu veniaja obvia desde el punto Je vista ocondmicy y priciicy. Los
valog obtenidos son guardados electrdnicamente en los medios de almacenamiento de un
proccsador maestro conectado (que forma parte de la estacin de votacién) para su

proccsamicnio pasterior.

Sin cmbargo, cn muchos sistemas DRE en el mercado, no hay una frontera clara y evidente
entre las funcioncs de ingreso de datos, es decir, las aplicables al proceso de obtener vowns, y las
funciones de conteo o totalizacion, donde los voros obtcnidos son objeto de cémputos parciales
o locales. A menudo estas funcioncs cn realidad pucden solaparse a lo largo del tiempo a
medida que la votacién avanza para un evento electoral dado, en una ubicacion dada.

Desde ¢l punto de vistu de discilo, y sobre todo en lo concerniente a las tareas adininistrativay y
de puesta en prictica de un evento clectoral, scria ventajoso scparar estas dos distintas dreas
funcionales, al menos conceptualmente.

No abstante la amplia diversidad existente de discflos de boletas y dispositivos electrdnicos va
conocidos, idcados para la mrea de caprurar clatos de volucion, scgin sc cvidencia del “arte
previo”, hemos identificado la nccesidad de un dispositivo de entrada de dutos confiable,
adaptable, flexible y econGmive, cupaz de detectar pulsacioncs que correspondan a opciones de
votacidn disponibles; capaz de mostrar ¢n forma clara a los votantes dichas opciones de una
mancry similar a la presentacién vigual tradicional, impress en tarivlones de papel; que impi-da
cualquier pusibilidad dc adulteracién fraudulenta de las opciones electorales presentudas sl
volanie 0 de los detalles del voto consignado segin la intencién de dicho votante; y que permica
una ficil interaceion con ¢l votante, as{ como con los funcionarios administrativos o micmbroa
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del centro de volacidn designados pur la autoridad electoral. Tal dispositivo eliminaria ks
problemns cxperimentados por muchus votantes que se sicnten incdmaodos al tencr quo usar
cquipos de compuracidn y sus disposilivos conexos, por su csuaso conacimiento acercy de chima
funcionan las computadoras, problema que puede manifustarse al usar una cstacién de votacidn
electrénica de aparicncia complicada, de dificil compresidn u operacién.

OBJETIVOS DEL INVENTO

El objcto del presente invento es proporcionar un disedo original para un disposilivo de entrada
de datos, arientado cspecialmente para esmblecer una cficicnte interaccion con las votanics, y
que satisfaga los siguicntes objetivos:

() que facilite una fiicil y fohucicute verificacidn de que las apcioncs de votacidn dispanibles
para un cvento clectorul y paru una jurisdiccién geogrifica particular, las cuales van a ser
mostradas grificamente a los vomantes cn cl propio mecanismo la vowcién, corresponda
cxaciamente & la informacién almacenada previamente en furma elecindnica en cada miquina de
votacidn o estacién dc votacién destinads para operar en un centro o recinto de volacién
especifico;

(b) que permita una fiicil identificacién visual de las opcioncs de volacion disponibles para un
votante, lograda medinntc una disposicion y presentacién prolijamente organizada de las

{c) que permita ¢l ingreso de dutos sencillo de las opciones electorales usando un mecanismo
clectrénico disciindo al cfecto, yu sea medinnte pulsacidn de bolones en un cablero, mediante un
dispasitivo de pantalla sensible al tacto, 0 mediante un dispositivo dc bolcta clectronica de
dimensiones suficientemente grandes para acomodar uma lista dc opcioncs de votacién lun
grunde como sea nocesario;

d) que permita acomodar un amplio surtido de opciones electorales, a través dc un intcriaz
grifico dc usuario con acccso desde una pantalla scnsible al tacto intcgrada, que trabaje cn
combinacin ya sca con ol dispositive de botones o con ¢l dispositivo Je boleta electrinica, ya
sca una sols 0 varias unidudes concctadas on seric. penmitiendo gue un usuario pueda escoger
coue un nimerv virtualmente ilimiwdo do pubsuciones, smpliando asi grandemente la
disponibilidad de opciones electorales para una estacién de vatacion dada:

() que permia In verificacidn ficil, inmediata, y paso a paso de las opciones que va
seleccionando un votante a medida que avanza en su acto de votacién;

(f) que permita ficil comprobacién de cualquier opcién seleccionada previamente, y en todo
cago de hacer correcciones, en caso de que un votante detecte un error, o en caso dc que no csic
satisfecho con las opciones ya hechas;

(8) que permita al votante hacer una verificacidn final completa de todas lus opciones
acleccianadas hasma el momento, antcs dc consignar definitivumente ¢ voto;
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(h) que be dé al vatanm nna canfinmacidn final de que el woto ha sido accptado por 1y tedquing v
1a estacidn de vatacidn, tal y como cxtt dicho voto;

(i) gue incluya la posibilided do reslizer dingnostices exhavstivas qua asepuren |n aperacion
commertn del dizpositive y tumbien confinme la correspondencia expeta crtre las opeiones
eleviomles en Ja bolata seqin a2 presentan visualmeni a Jos volantcs para un evenla slecionl
dnclo 2n nna ubicacidn paricolar, maximizande dc csta forma su probabilidad de vporar de

manera confiable y ain problemas durante 1l eleceidn;

(1) goe tenga previsio el ficil reemplaza de cualguicr unidad de Bolcta Elcctmindcs gque puedy

rcsubtar defectuoaa o presente fallas de cunkjuier lipw

(k) que permle lograr aborres significativos al climinar la necesidad de tarjelones de volacion
imprcsos, a razdn de uno o mEs por volenlc: ya que BOJO S Teuiers uny svla hoieia de papel
preimpresy, B namera de plmtilla, puc cads dispesitive.

(I} quc proparcione, par discio, Ja capucided de scr rewlilbsible ¥ re-configurable para su

desplicgue cn varios acoutccimicnios de vorcidn sweesivos, con imy vida (Ul de varios afing,
NREVE DESCRIPCION DE LAS FIGURAS

I"ara acompalar la descripeidin expieata mis adelange y faclllor una majar comprenalda de las
caracreristican de Ia mararializacidn preferida del presente imventn, se lnchrye el conjunto ancxo
de higuras que mucstran loa deialles mas significativos del dispositivo de boleta cloctronica para

prupositus informatives y ne rostrictivos.

La fig. 1 mmesoa ana perspectira esquemddea det dispositivo de hadem electrinica que ea la
materializaciim prelorida del pregcnic invento.,

La fig. 2 muesira una perspectiva exgoemdtica del dispoalelvo de bolem slectnimicn con su
cubieria abiertn.

La fg 3 reprezenta vistas caquemdticaz lateral, superdar y pazterior de la cubierts ds 18 baleta de
vatacidn alectrinica.

La fig. 4 muestra una vista superior dal disposiciva de boleta edectrdinica con su cobierta quitada,

mostrande 1a membrana supcrior ¥ an csquema de numeracidn de los puntos de contacoa.

Ln fig. 5 mucstra una vism superior esquemética de la limina espaciadars, moscraodo bag

ubicaciones de los pumtos de presidn que corresponden a lay deas gensibles 2] eontacm o

"hooHea".

La fig. 6 muesira un @spositive de boleta clectednica gue esti siendo proparado pam un eventa
elerioral,

La fig. 7 mucstra cl lado posterior del dispositivo de bolcta clectrimica
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La fig. #-a rmestra im gjemplo dv un aroglo compuesto de cuatro nnidades del dispositive (e

bolcta clectrdnica. conectadas con &l peacesador <le 1ma estacidn de votacidn.

La fip. b mmeara un wrreglo sindlar de cuatyo unidades ded disposiriva de bolsia elegirmiva
conecmadas en seri@, moniadas so un baslidor que las agrupa, Jo cual puede ser Dna manera
cowoda de mangjar ¥ almacenar grupas compuestos de varies unidades.

L4 fig. 9 represenly un diagrama de ligica de programa para of "Firmware™ o Microctdigo del
circuito contrpladar ded ispositivo de bokets clectrdnicas

DESCRIPCTON TECNICA DEL INVENTO

Bn relerencia & s figaraxs ya mencionadax, se describe A contimmeidn Jo malerializscion

prelerida ded inveniv, juarto a una cxplicacion de Ios dibujes.

| invento consistc cn un dispositive de boleta elepirdnive, cscncialmentc deetinado para realizar
entrada 4@ duios, yue fiene on principio una matriz de 301} (4 x 75) posiviones o punlos sensibles
ol tacra, del tipo de membruns de conmacts; go2 utlllza dispeditivox y protocoluos do
vornmicackn que peeden asr Serlal, USH, o PS2; quec incarpora varias funcienes sohre s que
st busin un nidmero de herramienws de sofiware que proveen medidas de seguridad ¥
confiabilided; ¥ cuyo dnico propdsién eapeciflco es sarvic comw dispositivo de vofacidn —de
forma que pusde ser lamado "bulcla de votacidn slectminica”, "holera elecirdnicn®, u vlrvs
rambres similares —, disellado para lograr objetivos Je conOabilidad, cxactitnd, simplicidad ¥
bajo cosie, encre aths.

En el pressrte documente ol invento scrd llamado en In sugesive "dispositive de boloia
cleciximica”. El mimern antes menvionedo e punfos de comtacto dispanihles {300]) er un buen
bulanee cnire kas dimcnsiones fisicas ¥ factores e peso y do capacidad de opeiones de votacldn
sulcieniemenic amplin pucden esmr serdvaa en un evente dado para una vnidad; no obstante,
son factibles varlaz oirs combinacioncs de tamaiio de marriz, ¥ por 10 taoto, 4l disposilive. De
igual mode, hemos escapide la teenolegin de membrana debido a su simplicidad, durahilidl ¥
bajo edslo; ¥ cmbargo, otres tecnalogian de accionamiente de superficics sengibles al conmetn
sun iguslmente factiblea.

El dirpazitva da bolets elecirdnica cs un aperate ligern, plana, cuya forma y lamato reoucrdan
bos de 1m escdner. El dispositlva ohjeio del presenie invento cai canformado par ana base, una
cubierin provism de una 14mina transparerte profeclora, un pimel trascro, dos membranas, y una
lamina ¢spucindora, Un cirouito conirolador, inscalade dentry ale T base, reulizy vacss ¥
diversas funciones, fules como: detcecién de pulsaciones, tansmisién de secuencias Jde
caracteres, ejecucion de eomandos mcibides del proccasdor de la eamcldn o midquina de
vatacidn, deteccldn de ¢olisgiones, y relnlunios de comandos. Dicho circuita controlador no
almaacena ningmma informacidn sabre &l cootenida de s veros de Jos volimbes, Sus funcioncs sc
presengan cesumicas mis adelaic, bajo <l titule "Principios de Operacidn y Caracterlrtcas
Funcionales de b Marterializaidm Preferida™.
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El discfio del vomponente semaible al tacio consts de res esiralgs. Bl estraso superior cs ima
mecrabTany (uo pose: tiena handas conduciores 8 lo lunge Je su cara inferior. Brmedintamenie
debmjo va una Mmina espaciadora, qoe manticne separadas las membeanas superior ¢ inlerior de
modo gue no hagen contacto elécirico, v menes que se apllgqua presidn sobac los puntes ¢ dreas
e contacén, donde In ldmina cspucindom tiene agulems circaleres. La membrans mlenor, haje
la ldmina cspeciadors, Hine bimdas conductaras perpendiculares n lug Jdo la membrana superior.
Lus cirowilgs de la membrana superior ¢ inforior cstdn cuneclados al clrewito controlader

insmiadin cerca de la bisagra que unc 1a cubivrly superior & la hage.

Al ser cnsamblade «] dispositive en fibrica, lee badas de ambus membranas s2 combinan
conformeandu una marty, Coarndo se apllea presién sobre ka membrany superior, precisamente en
uma posicién particular dc s maériz, la membruns swperior ex empujada hacia sbajo a travey del
agujero corrcspoodiente cu la Boniou espaciadora, para cerrar nn circuito con la membram
infirior en unh Jde las interseccicnes de Ja matriz. El circuite conlroladur 8¢ peograma para
detectar gue un "hotin® o pulsacidn particular se osif prosionamdo, de las Dexcientos
combinaciones posibles en Ja umidad, ¥ covia u secuencle da caracteres corrcspondicntc al
procesador de |a méquina o cstacidn de voeidn. E1 meounismo de la membrana no proporcious
pur s mismo una “sersucidn” que t& ha becha e3e contacto, pues no hny movimicube meoksiva,
Por o lengo, cualquier clase de respuesta al usnario dobe hacerse por medios elecirtnices ya
hajo control de progama.

El disposilivo estd equipado de un cable PS2 y de un coneclor destinado o puvrlv de
wvomuni¢aciones P52 eatdndar de un procesador BIOS-compautible, verbignwia, dal procesador
de lu eslagidn 0 mikmina de vatacidn con el cual va & operas esiRbleviendo comunicacion
bidircccional dondc se envlam sevuvnciug de caracienss nl pracesadar de Ja méiquins o catacidn
de votaeidm ¥ ec reciben comemdos provernientea del misma. No by necesidad de wna fucnle de
alimentasion, puea A mindmna requerimicntos de encrgia de la wmidad son provistos por el
pucno P52, Aleroalivamente, en lipar de puertos, concetores v protecolo PE2, el dispnaitivo
cambién se podrin canstroir para tilizer cquipamicofe ¥ prolosoios USA, o Serlal La operaciéo
en tales casps seria por completo cquivalemic para Jus wasrios,

La cubieima estfi provista de ana limine memsparenle gue consituye rsalmente b ruperficic de
contacta o la preside, de fomma que la membrma superior nunca es toeada por dedos bimamos o
nor ningun oty objolo, En la priotics, la cubiena se mantiene camada v sscgurads poc meddia de
tomillos cspeciales. L unidad vs sollade mediante ln aplicacién de etignetas cngomndus o
calcomaniay dv seguridiad, qua no pueden ser quitadas sin scr destruidus, Si un.n pericaia o
miorixady infenla wbrir 12 enidad, ramihtard evidentr quc he ocwridd sm intento de ahrir ka
unidad por ka fucrza, de wedo que ol resulisda nal &5 un disello robusto y bastantc rosistenis a
cunlquier inkento de advltemcion.

La [ig. | muesira waa vism esquemitica cn perspuctiva del dispositivo de holeta clevtromva ¢on
la adnieria 1 cavrada, mostrando ¢ cabk 3 y canectar Y. Loz agujcros 5 alujan tornilles
especiales (por cjemplo, wornillos Allen o Tarx) que ascguren el conlenido det dispozitivo
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cvilando que la cabivria ca abicria por personas ao aulorizadas, Be puade proveger min mis los
wrmilkss splivande sellog, calcomanias o etiquatsn de segnridad cnbwlendo tales tomillos. Lot
vatantes puadan ver claramense la boleta de votacian preimpresa a trawés de | mina protectora

tranaparcntc 2.

Lh fig. 2 mussira ota perspectiva esquemitics del dispositive de baleta adectrinica con s
cublerta 1 ahiera, mogrando los agujercs 5 de bas tornillos, junto con las guias & moldeadas que
forman parta de |a base de |a wnldad. Bl trazado del circoion 4 de ls membrana soperior estd

sonecfado con ol oircuito comtrolador Y.

La fig. 3 muestra el lado, la cublerta ¥ parte trasera de la cubienta 1 del dispagitiva de boleta
clectrnica. El abultamicnto a la derccha (vista lateral) conriene el circultn concrolador v ka

bisagrs quec unc la cubicrin a la basc del dispaaitivo.

La fig. 4 mucstra ol dizpositive de boleta elecovinica con la cobierm retdrada, mostrando Ja

munirany supcrior 4, 1a eual wliliza una muneracion de mes diglms para su matriz de "hotpnes™

v poalciones sengibiles Al thclo, comenzande von 001 co la posicitn mds alta de la columna de la-

izquienda (que va de D01 a 075), coninuando con 076 en la posicidn miy slia do In scemds
culumna {que va de 076 a 1507, v asl aucazivamente

La fig- 5 mmesoa una visla superior esquemsdtica de ln ldmina espaciadara 7, donde también se
muestran las poglciones Je lus drcas o "botoncs” sensibles al tacoy dispuestos en cunlno
culumnas, donde sc puede aplicar prexlon ¢on el dedo pura escoger cunlguicra de laa opciones
¢ i vows, visibles cn la plantilla o boleta de paped (véaze mis wdelimre) colocnds sobm 1a
messhrany superior 4, colocada a su vez sobire |a Idmdna aspusiadara, -

Lo qué haee quo el disposlcivn de bolsta vlectronicn sea un versitil medio de ingresv de dulos de
vomeldn, & su cupacidad de aceptr la ingereido v uoa hoje de papel contenthva de numbres,
emblomas, dinsfios yrificos, fotograflas, o cunlquivr ol informaclén impresa yue identifique
¢ada una dc las opelones aleviumiles quc cstarfn activas pary un dispositivo dado durente
eleceion dadu, Tal haja viene a ser el cquivalente de In conocids bolcta de papel tradicional,
urilizada desde hace ya largo tlempo pam cunsignar votos, Y sea marcindul mmuslmente o
hacléndale perforncioucs a mdquina en lus lugarcs apropisdns, perv von una difirencia
importante, que es 1 becho de que en el presnte invento 1ma sola boleta de papel impresa o
"plantilln” va inseveadn on ot dispositivo de bolelu electrémicn. Su colncacion s¢ hace oumo un
paso mis epire las operacianes realizadea co almacén fireving 4 un cyvends slectoral donde se
preparan Joiaa do méquinas da wotacidn. Duramte cl acio electors| propismente dicho, Ia plancllla
de votacidn inseria en lb bolefa clecinindca ae wilizn ropetitivaments, cienkos de vecas por dia,
sin ser olterada, dafisde o consumida de formu alguma. Su funcldn &8 simplemenie mostrar
prificamcnte Ins opeiones elcctorules ¥ mus correspondivntcs "botones™ que sefialan ppoiones
espevilious o ba catecidn de vouatidn cuando son presionados, ¥ cuya dispozicidn es claraments
visible a los votanes o avés de la Kmisa peoteciorn frinsparonte e ln cobserca del diypogitivo.



Una plantilla clecloral cunsiste sn un hojr de papel preimpresz qua contens una configuracion
clocturn]l especilica destinada a una bolera eleceronica especifica, denéro de una cadenn dc
unidadcy del dispusitive de baleta elecindnica, conectadas 2 una mduina da vomcion rspeciion,
en yn ¢enir dada de vomeidn, nbicado en determinada jurisdiceion. Cada plantilln dontmy de un
digpasitivo de baleta electwénicn, deberd baber sido precoofigurada cn cxacly concondanciy Gon
ol suboumjuniv de ls base de dulos elevlomal yue resicks ¢n 13 maquina o estacidn de vomeldn a la
cual eald conectado, junio con oiraa unldades zimilares conectudas an cadena, 1Para atender a laa
necesidades de votanses, con defectos visnalea, en vez de ser hojas de papel preimpresas, las
plantillas de holem podrian consistir en liminas plasticaa Impreras ea Braille, ademaa da lineas
cn relicve que conecten Jos textos Braille con Jos previon correapondicatces. En tal cuso Ja lMmina
proloctory Lransiprente de Ja cubscrty scrils rotiads, ya que ba supeclicic de cunfaclo scrin ks
plantilla en &

Pum yoe el dispositivo de bolety elevirinive se funcione vorreetkmente, €] disefo de ba planiilla
de T bolela elestoml debe veliirse esiictamenly a lss medides y 4 Ja geometria del disposifive dv
Boleta Electrdinica Hsto aignifica que la plantilla debe encajar exactaments con g “hoaiones™ p
dreac sepsildes al ccta, segin lo datermina la geemetria de las mambranas y de la [4ming
eupuoindom. Bslo ne represents ningnin requerimicnto cspecial a la home de prepasar ¢ imprionir
dichas plantillas, va yue el wmahio dv dichos "botoncs” ¥ su cspaciamicntn recomendadoe w6
ubican cimodamente dentrn de los rangos de pmecisikin ¥ minmmas lolemaocias logredas
habinuahneode en |3 industrin da Artes Crifices madema,

Fara asegurar vma alincavioo exacly de 1n plantill de votecidn dentro de cada boleta, ooda
planslila tiene un nimers d perforaciones ¢n su periforin (scis son suficicntes) que permitan
cooujur beis correspondientss puias, moldeadas en &l cuerpo el dispusitivo de boleta
¢levirdnicn. Cumndo Ia plantilla de holeta electaral ha side insertads y wilos las guias han
encajade 2n clichas perlomcivocs, s cubicrts del dispositive de bolaca electrénica pmede ser
cerrnda ¥ aRogurads medianie suz oudlro Lomillos. Como medida de sequridad adicianal, las
cabczna de bas tomillos, visibles en la gubierin, 30 pucden scllar usando calcomanias de
seoguridl, o también s puede milizar una cinta Jde seguridad para ascgurarse de que no se ha
tratado de farxar ¢ dispositivo de bolcta clectrdnica despuis de st preparacidn fnal.

Lu Og. 6 mucstra un dispositivo de holesa elecirénive que coth siendo preparado para un evento
electognl, Tode lo quy se nooesita, sigeisndo un simple gmpe d2 instruscivnes properadas de
antemany, os gue la plantillh especifics de wm unidal wspevilica del dispositive de boleta
electronlca sea ingerinly bajo dv la cubicrts y a cominuacién la unidad sea cerrada v selladu, Al
propakar wn grmpo & ¢adena de unidades del dispositivo de holeta electrinica par yna estucion o
mégpainy Ju vofacidn dadn, £l orden de las plantillas debe seguir ssirivismentc of mismo orden
en «ue 18s imidades de boleta electrdnlen estén conecuidus ©n dicks cadens. Sc pucden ntilizar

digicos o cidigos impresoe on Los plankillas pars asistir & lof epersdorsd 9 realizar esw simple
tarea 5in Gomeler LITures.
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La fig. 7 muestra la cara posterior de o unidad el digpositivo de Boletn Eleciriuica, mustrando
wn cable PS2 catindar 3 y sy conecior #. Tambildn a2 nuestea £] pucrio PS2 hombra |1 destinudo
InicKMcnLS B Canestr (i dirpasicivo aimilar, es decir, oo disposilivo de boléla electrinica. B
tuble P52 convduila 1a nidad ya sea al procesador de Ja mdquina o cslucion de votacidn, coma &n
el ¢aAn de wma primera o fnica bolets clecménicy, v ] puerio hemb M$2 da ocra unidad do
holeta electninica, qua la precodn oo la cadens. Taolo ¢1 oddigo de lfplca del circoim
controlador como €1 zistema de volacidn ea el prosessdor de La estacldn 0 miquina de votacidn
ke dun sopurte ¥ este ameghe de cadera, sraclas al eval ae poede concetar co cadens hesta divz
unldades del dispoaltivo de holeta slectrénica on caso do neecaidmd, sin roquerit nioguna lence
de alimentacidn extcrnn. No obstamte, cn ¢l caso inmprobable de sen preciso que max de M)
unidadcs deban scr concctaday co scric, on realidad vl posible .i:um:umr un nurmen ilimitado,
usando focotes de poder adiclonales para Ia umidsd 1mdécimu en adelaate. Cada waldacd del
diypositivo e boleln elecininicn yue seu windida a una cadena agrepa tresclentos "hotopes™
adiciomales para almmusivas elecornles, permitiendo alcangsr una capacided virtualmente
ilimitada do opeiomcs de votacién que habnin do sor configummdss por ] subsisiema
sdministrative utilizade on l [ise de prepuracion de un evenio elecloml,

La fig. A moesira un ejemplo da un ameglo compuests de cuatra nnidedes del disposidive de
boleta electronlca encadenadms que pertenscen a una estacldn de vomacldn especifica. Cada
unidad fiene xma plunlilla de voiscién diferente, complementindose uas » ores, ¥ las cuatro
urvirlades abrrcun In wislided de lus opoioncs cloctorales pam woa estacién de votacién dada, en
um cencro de votacidn daddo, an ung jurisdiveion dads, para una cleccién cspecifica. Cuda unn do
lss apciones mosoadas en lag planiillas ce bolsis preimpresss debe coincidir cxsctamente con
Ins opoiones clectornles almaconadns en &1 gubconjuma Je 1o base de detes de volscion
comcspondicntc o la estacidn de watacldn Ueee requisio debe ser una purle vbligatorin 8
veriliar durimie Ins rutines de disgodstico que sc deben reallzar on cada estaciéin de wiaciin
antos de an eventn electaral,

OPERACION DE LOS MEDIOE GENERICOS DEL INVENTO

Las funciones anvediches oo 5e acen disponibles & 1os usvarios finales, cs decir, Jos vommtes,
sun golamente uny fraccién de nna pharalidad de fongiones, los cuales se logmn solamecni o
través del concursy de wm sislomn programado 6l cfocto, en adelanee [lamada “Sistema de
Voiacidn Blectronlca®, una parie del cusl debe rosidir en un proccsador conectado o integrado a
los dispoaitivos de wetacldn. Bl presente invenlu ve aplicable por igual & una boleta de vomcion
elecirdmion, que £x 1a matcrinlizncidn preferida gue ae describe detalludamente s sdelanie, vy
un Jispositivo de bolones, o o nna pantalla sensible al taco,

Se da por ssntadn, sin embangy, que el disposilivo principal de cofrada-salida utilimdo peara
connmicarse con €l sismma de votacion ¥ pars realizar inceractivarnenis ks opersciones
aininisirulivas y do votucion inhcrentes a tal sixtema, es una panmlla rensibie af meto, pane
integral e inseparable de ba eslacion e votaviim, mientrms yue o dispesitlive do boless
electrdnica ohjeto dal presente invento, ¢ los dispositivos dé botones, swmyue necesaTios pant Ia
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mayorin de los svenios electomlvs, on roalidad son oprionales, dependiendn de la configuracidn
particular w/io de las peculiaridades del evenie eleolorul vn cucstién: ¢a ©] cjemplo anmtor, da
simples encuestas Jande solo exisien lus vpoiones "s{" o "po", como en ol caso de referendos o

propucstas legialadvas estatales, no requedrion de la capacidad ampliads de bulctas clecirdnicas
v dispusiiivos de botoncs.

Loy parmufos siguicmtes describen la operacidn propuest de 1oa disposilivos v cnimada de datos
ths yolacitn, bajo £l control de nn programa aprapiado, integrante d& un sislema de volacion
elecodnica que fmcione cn la cslacidn de ¥omcidn a la cual 1ales disposifives perlenecen o
ertén conevindus, Ouras varas Amciones, previsiones, aalvepnardlas, caracterlstlean funcionates
y otrad demallen del sistema d¢ volavido desigoado, no rclacionados con los dispositivas de
voincion que son el phjeto del presenes invenwy, no son watados oo ¢ presente docimenio. De
ipual ey, bas funcioucs v caracreristicas desalladar de la esiacion Jde volacidn y de su versitn
kxal v subconpmio el sistema de voracidn toml, mo sspeciflcas o relagionadas dinselamenle con

el dapnsitivn de vilacidn, no se deseriben on €] prosente docmmento.

1. Al imo de loa dispoaitivos de votecidn en operacidn dabe mnsurar chramente Tu Tisty
campleta de gpédones e volacion disponibles al votamte. Las unidades de la Holeta
clectrénica sotisfacen ele requwisite en hodos Tos cozos, Lag opcioncs de vodacidn deben ger
Bcilmeate legibles v la ubicacidn de Ing botenas (yn semm reules, tn unn boloners, o virtuales,
en Tma panalln sensible al tacin), o las dread sendibles & presidn en uma bulcta de votacion
stevirioica, deben sor facilmenie ideniificables en el aclo, ta pruniv o volanic cntre on la

cabina o cubieulu de volacim,

2, A sit1ema de votacion debe inhabilitar toda entrads e daws pruvenicalo de cuslesquicra de
los medics fMzicos dispoadbles, anics citados, hasta el momanto &n que un nuevo votunle legy
¥y 50 aprests para realizar €] acly de vitacida, momento e el cual el slsema de vatagidn debe
hobilitar Jos dispoaldvos correspondicntes. Por Lo tanie, al sesminar el acoo de consigrar un
voho, antes de dejar la cabina o el cubiculo de volacidn, ol sistcma do votaciin debe inhabilitar
nuevinieni toda cntrada hasta que 32 permita el accera al siguienis volumee,

3, Cuando cl votanic decide por wa opeidin y toma 1 comesponidiente aocion mecimica, €5 decir,
presiona un botdn, o oca un "hooin viemal®, o presiona unp punie sensible sl taviv en upa
pumulls “keoch serecn™, vilide pars nna opzidn elecmeal, debe haber uoa respucals inmwediyiy,
cansisterfie en un ommbio en el color o somwbreado del drea selecclonads en la paialla J2 ky
emacidn o mdgqing Je volacidn, mostemdo b misma opeidn que fue seleccionada. De igual
forma, cuando se urlizn un dEspogitiva Je bolela uctronica, sl presiooar alguna de las
vpeiones dr votacion wilidas solwe |a imapen visibla en la bolew de volucion electrinics, la
pamualla de I catacidn o méquine d2 volecidn deba mostrar Inmediammente la miama apeitn
gclecvivmenls, Como medios de respucsta o rotmalimentaciéin al vomante, el sicpema de
vilacidn puede aclivar luces ¥ sonidos cspecificas de como resultado de cualquier aceidn
realizada.
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4. Durante ¢l acto de votacidn, sc debe dar at votante la oportunidad de cambiar de opinién y de
realizar todos los cambios que Jesee a las apeiones de votacion hechas hasta ¢l momento,
hasta que csté completamente satisfecho con ¢l cuudro final de sus opciones que le san
mostradas cn pantualls. S4lo en ese momento el voto puede finalmente ser cunsignado. Incluso
en csa fasc final, s¢ dehe dar al votantc uns Ultima adverrencia y darle una Gltima ocasion de
cambiur de opinidn o de ratificar su conformidad con las opcioncs sclevcionadas. Al presionar
un hotén virmal de “VOTAR™ y posiblemente un "S{* cumo respuesta final que confirmes
todas Ins opcioncs hechas, el sistema de votacidn debe aceptar ¢l voto y proceder con las
acciones subsiguientes.

5. Una funcidn particular del sistema de votacidn, en conformidad con recientes decisianes y
reguluciones aclualmente adoptadas cn varios paiscs y regiones con respecto a la votacion
clecirénica, ex la impresién en €] momcento de un comprobunte impreso numerado, o papcleta,
que constimyc un registro fisico pamanente contentivo de las opcioncs sclecvivnadas,
mostrando al votanlic que c¢n efecto las opciones seleccionndas fucron uccpladns o
incorporadas en su vato. Se puede permitir o incluso cstimular al votante a que compare las
opciones impresas a las mostradas en la pantalla de 1a estacién de votacidn, Ademids de servir
como comprobacién de quc las opeivncs del votante fueron aceptadas tal cual e la intencidn
del votantc, ¢l comprobante sirve como prucha fisica de cada voto; incluso como respaldo del
voLo electrdnico, y como tal deben ser depositado en una caja de resguardo o umu elecionl
para su usa en suditorias o recuentos ulteriores, si fucre requerido,

6. las funciones arientadas a la seguridad y confisbilidad, soportadas por cl sistoma dc votacion
lncal que reside en el procesador de la estacién de vomcidn, rabajando cn combinacitn cun ¢l
microcddigo de los dispositivos dc entrada de datos perienccicntes a unn estacién de votacion,
deben incluir Ia deteccién de cunlquicr normalidad o altcracion en ls configuracién que pueda
ocurrir en cualquier momento del evento electoral; por ejemplo: falla de un dispositivo, la
descanexién o reemplazo de alguna de las unidades que canstituyen la configuracién de los
dispositivos dc cntrada dc datos, y también debe incluir ¢ instrumentar las acciomss y/o
procedimicntos inmediatos a scguir, oricntados a solucionar 0 mancjar tales anomallss, En
vista de que dichu configuracion se pucde preestablecer y alinacenar en la esmcidn de
voucion en la etapa de preparacidn cn almecén, bajo control del subsistema administrativo del
sistema de votacién agociado, cualquier alteracién becha al orden exacto en Ia colocacion de
las unidades conectadas a una estacién de votacién deben poder ser detectadas ficibmente. Se
han incluido en el diseno previsiones necesariag para ésias y otras funcionas orientadas a
seguridad.

En la descripeidn detallada de 1a matcrializacién preferida que siguc u continuacién, se bacen
referencias a los dibujos que acompadlan al presente documentw, los que ilustran la
materializacién preferida segfin la cual el inventn puede ser llevado a la prictica. Tal
materinlizacion se describe en suficiente detalle para permitir a los expertos cn la materia poner
en prictica el invento, y queda entendido que sc pucden ulilizur viras materializaciones o
realizar alteraciones de tipo kigico, mecanico y clécetrico sin abandonur el espiritu o ulcances del



inventn. 1a descripeidin demllada que sigue, por lo tanto, no debe scr tonnde oo un scuntido
limtante, ya que loa alcances del presente jovenic gquedmn dcfinidos Unicamente por Las

resvindicaciones anexas,
CARACTERISTICAS DE LA INVENCION

Il dispositivo de bolefa clecirinica que consliloye 1o mulerializacion preforida objeto del
pragente invento tlene la tenda de opersciém y conjunto de coracterieicas fimeionales siguivnics,
$e ha disefiads un mimern de caractoristicas funcionalcs oricntades a aporr un grupy de
previsiones dc scguridad y confiahilidad; y éstas son altementc dependienles de un wenjunio de
requisifes proviemenie cspecilicados que deben ser pucstos vn priclica <a Ly programacidn el
fAlsiema de volacidn azoCiadd, &n s8irecha sincronizacion con la Kgica implementada en el
ntkerocddigo que reside en el circuito contralador de la holea de vatacion elecendnica. La tenrla
dec opcracidn y carmcteristicas fimeiooales de la marerializacion preferida puede ser definida

oI BIgUL:

a. El dispnsitivo da bolera electrinica afrece una matrlz de 3iH) puntos de conmcto, a cada nno
de los cuales sc Je pucde asignar un significadn especifico par ol software del siscema de
votacién que finciona en &l procesador de la méquing v cslacion de volecidn con el cudl vsld
conactada;

b Sus 300 punies veliin dmpucstos co cmtro columnas vy sctentn ¥ cinco filas, dende su
emummeracidn empie?a ¢on ¢l punte izquicrdo superior y aumenta &l byjur por la columod
hasta [a pogicién ndmers 75, entonces procede del punoy maperior de ln sepunda columna,
numcrando n partic del A6 hasta 150, y sl sucesivamenta hasta el puntn final de la cuarla
eolumna, nimere 300 (v&ase n Lix. 4);

v, Estl discllads pars dar soporte o la conexion de varlas onldades en cadena, dande un primer
dispositivo dc boleta cleetrdnica se conecta al procesador de la miquina o essaciton de
vomeidn; Tuege S conecls 1m segundo dispositivo de bolets clectrdmica al primero, mn
tercern al segando, ¥ 8f sudvsivamento, husty que 30 hacen disponibles smficienms puntos de
contscte scgin lo determinade par las opeianes ebsctorales en vigor en un cenlra de volacion
dwdo dondo dicha méquina o estacidn de vataciin sea instalada, y también septm ¢l diseho
e lus planiilles de las boletss quc scrén utilizadss, hagta o méximae de diez (10) unldades
de Bolela electronicn concetsdas on cadeny de sin ncecmitar fucntes de alimentacidn

externan; a mas adn, 53 5¢ ulilizim lusntes de podur adccumdes pura 1ns unidudes en b cadenn
subsigmientes a la décima.

d. Sc oomubdea con el procesador que reride en la miguina de volwion o la sshiin de

votaciim conccinda, usando &l pratocotn bldirecciomal I'S2 eaténdar,

¢ Conlitne un coneclor P82 y un puerte hembra PS2; siendo e] consvlor P32 vompletamenic
eonforme v compulible gon el profocolo ustémdar P52, micnkras yue el muedy hembu o tan
sdle compatible con otro dispoaidva de la mlsma clage, a ssher, ot holem de votecidn

elecrrdnlea;



f

h.

Dec eotre sus 300 puntos, solamcote Joa que son preconfigurados en Ia programacion del
gigtema de volacion corrvspondiente, residense en & miqmina de vomcion que a |o que
dispasitivo de boleta electrinlca eatd canectada, tendrd significado o efceto, ya que €] hecho
que el programn en cuestiin, dependiendo de la configuracitn clecloral parlioular pacs 450

maquina o estaciin de votaeidn, ignorars los puntos gue no hayan sido preasignadas;

El circwilg controlador inlerese 2 cads dlsposidva de boleta clecirdeica superviss
canstamements Jos circuitos dr las membranas que conducen & o 300 pumlos e wmiac) ©
"hotones", ax decit, a lax trescierdss dreas scnsibles al contavio dispundbles en cada haletn de
valacion clevirdniva. Cada "bosdn" tiene un grupd dnico de eddigos asociados, que lo

idcntifican incquivooaments ul procsaadar,

Cuando s& presiona cualquice "pumio®, tal “pulsucion” €3 delecmda por el circuita
conirolader de 1n boletn eleciriaica , gue [unvivoa bajo coniral ¢ Ju smieractdigo residente,
¥ &sle envin una secuonsia (e caragterss tnica al procesader de |a maquing o catacidn de

woracion,

No 5 envien repeficiones. [islo gignilica qus 9i 88 prediong uo ponts y #2 manciene
prealonadn, se envia solamente una secucncia de caracterca coando la prezidm ©s detectwda

inicialmente, y ninguna atra al rotirer s presion.

En caso que re apligue prealén an dos o més punma al mlsmo dempo, cl dispositive de
boletn clecrrdnica emvia una secucncia do caractercs corrcspondicente al primer punto
detectado, lucgo cspers 400ms, después do lu cunl envinoa la secuenuia de ouracisres para ¢l
sepundo punto; cto., hasts oomplelar o ciclo. Si los mismos punlox siguen pregionados, se
gnvia nuevamense [& misma secuencia de caracreres en ¢l misma ordan, con igual retrasn,
hasia gue cesaparezca I presidn, Ealo €3 Wil pora deseelar que uns prdidm accidenial 21
gicnhdo nplicada sl dispositivo de boleta electrénica (por cjemplo, un ohjetn sdlido que estd
spoyado © quc presionn sobec su superficic) o pam deteciar cualquicr falla en ol
funcionamienco del dispoaitivo,

Bl microcddigo del civeuito eontrolador tiene provisiones para almacenar un mimero de serie
de seiy digilos que pucde scr de utilidad pars identificar incquivocamente cualquicr mmidad
e balein electronive conecluda vn una cadens, visls desde of procosador e Ia méquina v
estacidn de vooacldn, Lirando este mimern de serle, el software en el procesados (fa estacion
dc votacién} puede ideniificar de cudl dispositive d2 holeta clectrénica €0 uns cadena

provicne cualquier sccuencia de caractercs recibida.

'oe cada punoo al qoe #& aplica presion {"pulsacidn®™) &n una unidad de Boleta Floctrénica,
fata transmite una secuengia de ¢amcteres a la miquina de votncidn o procesador de Tn
catacion do voltmcidn a Ja que oshil coooctuds, conTpucsia de un signe mis (*+), seguido por
wo digite que represenie la direovidn relsiva de Tn unidad ded dizpoaldwa de holeta
electrdinica &n cuesridn dento de la secuencia de umidades interconectadas, scenido por un

signo menng (-7, segnida par el mimera de serie de xeis digitoa de la 1midad dec boles

2



0.

elecurdnics especifice, sepmlda por ofro signo menos (), semuide por un nimers de 3
Jigios que idendilice & punoy de prealon o "hozin" (del 001 al 340), y temminando con un
arlerisca (") Por ejempln, &i se presiona cl séptimo prmto consccutivo do ln scgimds unidad
de holesa elecrronica e una cadeqa, la cual tienc al mimero de scoic L0075, ¢] procesador
ds |n mdquina o cstacién de votacidn rcoibind Iy scoucncin sigeicnc: +2-100475=-007+,
Eam mformacadn notifica inequivocamente al saftware del sistewa de voincidn rceidentc cn
al procesador de Ja médquina o cstacidn de vomeidn, que s¢ ba deteclado ene pulsecidn

especifica en una unidad especifica de bolcta clectrdnica conucteds vn vadeny,

. Tn virtud de que la comuanlcacion entre el proceaadar de la méquina o catackim de votsoién y

el clrevita conoroladar de unn boleta alectronica es bidireceional, el procezador pucde anvisr
comandos v 1m Jdizpositiva de belela elevicdmca expevilico (v 3 edas Tos disposilivng) de
una cudena e unidedes infercooectades, pare sjecar variag fanclones de dececcitin ¥
diagnésrico, A an veg, &l circuin Kigico controladar en el dispositivo de holata electnénica
designada deba &jecutar & comandn recihida. 12 esta manera, madiante la comhinacidn do
comandns, caraceeristicas del microcddips v alporitmos de programacidn, el programa de La
miquina o cstacidn de votaciin pucde detectar varias condicioncs excecpoionales que puclen
CEUTTIr duranié un praéeac elecioral.,

A continmacion st inchryr una lista no cxheustiva de los comandos sopormlos por ol
mrivrovddigo (vémse Ja By, 10 es 1 siguicnie: Habilitar Bolew Clevirdniv; lohubililer Bolew
Flecirénicn; Diime PING {preguntas amil dispasitivo de bulews clevinimicn s ol Glimn on J
cadrnn); PING Scrial {preguntar al 2l dispnsitiva da boleta etectrénles goe Giene un mimero
dc scrie cspeelfico eaif activa), I'ING de Poslelén {pedir of mimera de serie del dapositive
e bolsla electrimicy ndmere ‘n" en la cadeoa) PING r Todss; Adquirlr Versién de
Microchdiga {de una bulela vleesrénicn especilica); Adcuitr Todes Las Versiones Ju
Mieroctdlgns {de odas |35 unidades de boleta electrdnica €o la cadenal;, Cambiar Sevial
(puede rer utllizadn para cambisr & mimera B seriv de Swbiuier buleta elevinimica);
Achmbizar Microcodigo (pennite sshir de nivel el microcddipo del circuitn cenrrolador de
vns bolel clecirbnica).

Por medio dc algoritmos que aciion de manera interactive enoe el gistema de vatacidn
residente en cl procesador de 1a méquina o cecacion de voracidn y el microcddiga del circuive
controlador en cimla una de Bs unidades del dispositivo de bolcta cloctrdnics concctados on
una culeny, &4 Belible defevlir yarus tipos de cvenlos quc pucden ocurrir on od owrse de un
cyenia clectoral dado, por ejemplo: deteccion del eventn “desconexidn de diapaaldvo™
detcecitn de] metiro de nna unided de boleca olectrdnica en el curso de una sesicn de
volaeidn; doteccidn de Ja adicidn Je une unidad de buketa clectrdnica; deteevidn de un
reomplazo de upy wmidiil do bolcta electrinicy; deveveion de una Gl Jde oo uny unklad de
boleca obectrénica .

El micrucodipe del cireniby cuntrolador (véase el disprama de Kyica en o fig. ¥) del
dispusitive de boleia clevirdniva tiena la [asullar de redntentar comandns, dado qoe &1 pusrta



P&2 en el procesador de la maquina ¢ esfacion de votacién es susceptible a colisiones. Esto
significs que el proccwedor y un disposilive de buletw clecloinics podrlim intenlac
vonnmioarse Iremsomitivndo al mismy fismpy, comprometiendis 1a inlegridad do Jus dalds gue
eatdn giendn transmitldoa; y

q. &i ¢l microcddigo del eircuito controlador cn un dispositive de bolets clecindmica deteets uns
cnlisidn, imenta enviar hueyaments 105 datos extraviadon basta 1ener éxim y compretar la
transmision. Exta verificacion de colisioncs y recuperacion de datos cransmitidos se deben
hacer ¢n forms permancnte purs lodas las wadades de bolcta oloctrdnica de una cadens,
ko pute bas secuencias de carvieres prevenientes de pulsaviones como para los qomemdos

revibidos del procesador g la estacidn de voiacitn.

COMANDOS BASICOS SOPONTADOS POR EL DISFOSITIVO DE BOLETA
FLECTRONICA

Sc¢ puede consiruir un API (Applicetion Progrem Interfice, o interlsz de prouranms aplicativos)
bastunte rubuste ¥y complowd en ln miiquink de volmeibn & 18 cual s conecld wnd cadena de
bolstas :Ia.‘-l:{tuictli: usimdo 108 comandos aniniomnente mencionidas que g2 puscken dirigir al
micractdign de coalguiera de lar unidades de holeta elecirdnica conectadas an cadema A

continuacidn sc cxpone una lista de comendoa bdsicos y s comespondientea finciones.

NOTA: En el casn de lor comandos emitidns par ek peocesador {de la méquina o eseacide de
volavidn} que soliviten informacidn, tedrs las respucstas enviadus de regreso al mismo inchiven
€] nimero de posicion (en b codeny B imidades) v sdmero de serie de vada bolela elealrénica

gue tnfmilh uni respuesia.

a  Habiliar Boleta Electrdoica. Activa €l dispoztivo dec boleta clecirdmica dJdesipnade,
permitiendo la dececcifin de wwlar las npcinnes disponibles (posicieones de los “botooes™

senalides sl mcto) en todo momenen.

a Inhabilitar Bola Elecirdnica. Degacliva inmediuwnmente e dlsposithve de boletn
slecirinica desigradn, deteniendo ioda entrada de datos. UMl para evitar que ingrese
cualquier data cuando el ristema de voracidn no estd lis para recibir, o coanda o se

supone quc deba ocurrir enbrsda de datoa de ningfm modo.

+ [idmo PING (preguntar cudl os el dlmo dispoalcva de boleta elecoénica en |n cadena)
Solumente la Gltima ymidad de Boleta Elecirdmes responde 6 este comando, notificemdo su
posividn ¥ ndmero de seric). Esie comando ey Glil pars mlngear o verficar, sungue Jo

mAngra mmliregia, @l mimero renl de unidades de RBolaia Rlecidnica conectadas en la cadena.

»  PING Serial (pregunisr si un disposilive de boleta clecindnice qué lisne un snemn: de serie
aapecifico estd activa). Uil para comprobar i uma unidad de Boleta Blectronica espeeifica
estd caneceada ¥ e fhnelonamlenta.

o PING de Poslelin (3otlclmr el nmimero de seriz de un dispositive de boleta cleeirdnive

mimerc 8 en wa cadena). Obiiene of nimero de zerie de una unicled ¢e Bolera Electrdnics




ubicadn e una poslcidn especifica en vna cadena de unldades, liste comando ex dtil cama
manera alrnativa para comprobar §i una unilad de Holeta Flectdnica especifica estd
coneciada ¥ en Rancicwamianoo.

» PING u Todas — obtivnen hedoy loz ndmeros de serie v posiciones rélalivas de cada vna de
las unidades de holem electrénica en wxa cadena.

e Adquirir Yersiom del Mieroeddign (de una balets elecirfnica ospecifica). Adiquiere e
nimer de wersidn dal mierocddigo de una unidad de Boleta Electrdnica especifica
baséndose en su posicién relstiva dentro de nna cadena. Uil para propdsicos de diagnéetico,

por ciemplo, pars detorminar zi cicrtas fimaonalidudes nucvae cslim disponiblez ¢ no.

¢ Adymirir Todas ks Versiones de Microcodige. Adquicee log nimcros de vorsion doe les
microcddigos de todas imidades de boleta cloctronica concetadus cn vma codvoa. Ulil pam
propositos do diagndslico,

¢« Cambiar Mimere de Serle (puede aae wilizado para cambiar dol mimero de scric do un
dispusitive de Bolets Flecimndc}; slmucens un nuevo nlmers de sarie en ¢] microcddigo <le
la unidad de Boleia Elscindmive seleccienuda, Eswe permite 1n asignaciin de nimenys de serie

iniciales en &l momentn de preparar los equipos de vatacidn en almacén.

e Subir dc Niwgl ¢l Microeddlge (permive megursr ¢l nivel de1 mivreedilipe Jdel irguilg
controladar de una holeta elsctidnica)., Mara wma unidad de 3ofera Blectrdnica especifica
csto comando da indcio al odo deo operacidn que pemuite |a acrualizacion del microcddigo.
Tul procedimivnio se imvis ¥ z¢ realiza baju control del procesador de k. mikguins o calacidn
de vomeidn. Ul para agregar nuevas Fungiomdidmlst y nuevos comandng, 0 pao
perfeccionar o ampliar camandos 2x|latentes,

Aungue s¢ ha ilustrade y describe una malerinlizncion cSpecilica, los experos en la materla
pxirdn observar que cualquier disposicidn o confeccidn disshada paa Alcanzar el mismo
propdsito, pucde ser snerimida por la mopterlalizaciin capecifica mostrade on ¢l proscodc
documento. La presente solicimd de patenie estd dirigida a cubrir ezalesquiera adapéaciones o
varinciones del prosente invento. Por lo tagto, se da por seotado que ] prosente ioveoko quoda

limilslo dnicamente por las reivinlicacioney que 1o ncompatizm, o sus cquivalenles.
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“BOLETA ELECTRONICA - DISPOSITIVO DE VOTACION® -%A/ '

Rextintas

La invencion sc relaciona con medios de enwada de datos, dispositives de sistemas v medios de
vogacion y que ineleyes 1m mﬁludll} y aparato  pam la smigmén de vatoa en wna edeccldn,
carmcterlzads porgoe diche mélode se aplics 2 un dispositve concctade a un procesador cn cf
punic o frea de vatacion ¥ &l aparaes inchaye ug médulo con paotulla scositle sl 1acto y u menil

de apcioes. de votacidn



"BOLETA ELECTRONICA - DISPOSITIVO DE VOTACION”

Relvindicariones

Nucetras relvindicaciones son bas siguiontes:

1. Un divpositivo clectrénico similar o uny bolets de wotacion para ser weilizade por los votantes,
caracterizado por comprender un cuerpd provisie de wa base, unoe cuhlerma provisty de una
lamina nrotectora transparcnte, un panol poseacior, una pMuralidud de membranas, una Bmina
cspaciadora, ¥ uha phuralided de dress senaibles al taetq,

2, E] dispasitiva electnmice confueme a la reivindicacién 1, que adiSonulmuenic comprendo un
vircuite condrolador, instalade dentry del cucrpo de diche dispositive &l cual Jesempeda una
phurglidad du funcicmes.

3. El dirpnsisiva elecindnion conforme s las reivindicaciones 1 v 2, suracterimdo povgoe dicha
pluralided de funciones comprenden: delectar una o méa pulsaciones qué ocummen vuando sc
presiona cualquicra de tales dreas sensibles al taclo; anviar las scfiales resultantes de |8 ¢eteocion
de pulsuciones 4 um procesador maestro; |2 ejecucidn Je comandos recibidos del procesador

macstro; detsctar Iag ¢olisivney; ¥ recupcrar los comandos y sefiales envindns.

4_ El disposiiivo electronice de vomcion sonforme a In reivindicacion 2, y caracterizado porigue
dicho circuito controfador no almacena informacidn alpwna relative 8 los votos consignados por

bos elevlores,

5. Bl dispositivo electronico de voracin conforme a Ta refvindicacidn 1, coracteriznda adernds
porquc su disefic permite I3 insércibn de wma huyja de papol preimpress, con las opciones
clcetorales pam loa vomntes.

6. El dispusilivu clectrinico de votaride conforme a ka reivindicacidn 5, camclerizade porgque ks
hoja de pape! preimprese e3 una bolcts clectoral, la cual queda vislhle claramente pam los
votuntca a iravéa da |a cublerta trangparente,

7. El dispositivo elecodnicn de vntacifin eonforme o lu reivindigueciton 5 y 6, cancterzado
porque dicha hoja de papel preimpeesa slrve para idenlificer vlaommenic oy posioioney de los
vampus ¢ fdreas sensibies al tacto o a la presidn, provistor ¥ decerminacos o las membrangs
mencionacas,

§. El dispositiva elecininden de #otacidn conlorme 4 la reivindicucion 7, vemaclerizado porgue
dichas drcas se designen cads una a una opcidn elecooral especificn, para un certamen o svento
cleetoral dado.

Y
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9. Bl dispositivo electrinico da votacidn conforme = 1a reivindicacidn 7, carscterizado pongus
$as cireuined sensibie al tacto, ticoco unu geomelrin que pesimite determinar la ubicacidn exacta
de Tas dreas sensibles al tacto, y poryue dichos ¢arcultns van concetados coo un circwity
controlador que posce una programasion ldalea en microcddigo dunde esuin implamertadas 12
phralidud de kmviones ¥ comandns de que cs capaz ¢l dispositivo,

10. El dispositivo cleetrinico de volmeidn conforme a |8 reivindicacitn 1, curaclerizudo ademss
panque sn conumricacidn y conexidn ¢on el procerador meestro ©o 1mA cslavion Jdé votacitn e

una comunicacion bidicaccional.

11, Gl dapositive electrdnico de volacion confwme u 18 refvindicacién 10, caracterizado por
peoerar sefales electrinicen cepecificss, cummdo un yolancd presiona cualquicrs de lay
menclonadas &rcas scnsiblcs al ek, 1as cuales son tranamitidae al procesador maesiro al cual ef
dzspogiciva erth conectado.

12, El dizpositivo electroniva die volacidn confamme a In reivindicacion 11, coruoterizailo porgue
dichas saftales electninicas especificas cnviadas por ¢l dispusilive al proesador maestro al cual
astd conecradn 5on recobocidas por éste (iitimo como opeiones levlorales que han sidn escogidas

pur ol volimte.

13. El dispositive clectrinico de votackém conforme a la roivindivavion |, ceracterizada ademéis
porque dicho dispositivo reta configurado para 1m contro du volavidn especificn, al coal astd
ukklinada la vslaeion de vomcida ¢spesifica oon Ta cual estd conectada y con la cual inkcmehis.

14. ¥l dispasidva eleccrénica de vatacidin confonme a la reivindscacion 2, caracterizide n demmis
parque Inchye ntras funciones talea como la capacidad de realizar dingndaticos, verificar cl
corrccws orden de comexidn, ¥ ascgerar la comrcspandencia cxacts de las opcioncs clectorales
aefivas disponibles para bas éress scusibles al tacto habtlitadas.

L3, Ll dispositivo elecindnico & votacidn conforme a la reivindleacién 1, caraceerizado ademas
por su posibilidad de conexiin con otro dlspositive.

LS. El dispositive cleoundnice de vogidin conforme u las eivindisacivpes 1 ¥ 15, ciracteriadn
por s pusibiliced Je interconexidin en cadena ¢on olns disporithvos, segin las necesidades del
valumen de votacidn y eapacia de aperaclén,

L7. El dispositivo clectrdnico de woracitn conforme 4 1 reivindicacidn 15, caracterizado por

capacidil de deteelar cualquier desvonexidn de 1ales disposidvon eonectadna en cadena.
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18. Bl dispositineo clecirdnicn de votacidn conforme 4 1a reivindicacidn 15, caracterizado por su
vapuuidad de derectar cualquier adicidn do uno ¢ mis dispositivos a la cadena,

14. El dispositivo clecirdnivo de voladion conforme a la reivindicacién 15, caravierizads par su
capacidad para deteetur cualquier svenla anarmal ¥ tomar una secidn correspondicnis,

20, Gl mémvlo que permite & ingreso de duwos consspondientes a escogencias efectorales,
basindasze en el dispositive clectrdnice de 1 reivindicackdn 1. que comprende Jos pasos dc;
detereidn y revonoamieno de las pulssciones goe so producen cwmdo conduicn de 195 dreas

wensibles 2l tacm 2a presionada mamualmente por Tm votanto.

2], ¥l método de 1a refvindicacion 20 gue adicionslmente compranda los pasos de goncmr y
Inmanzitic Jas seiinles cornespomxlientes o @ies pulsaciones a un procesador macsiro,

22. Bl mémdo de la reivindicacidn 20 quo adiciopalmonte: sumprends Jus pusos de inlerpretar [as
seBales recibides couno pulsscioncs que represonran cecogvnciss eleclorales, cuya informacion
corespandiente a au voz cxbl contenids en un subovnjenio de una bass de daraa electorales
residente on Ju cetacidn de votueidn que comliene divhe provesador maestrn 2l coal 3e halla
exmesiado €1 digpositivo elecninden similar a una baleta de vomrién; y donde tal subconjunte de
una hase de dawos electorales ha side preparado como parte de los proccdimicntos
aduainistrutivos que ticoen huger Jucunte b prepuracidn de un svente electonl,

13, El método de la reivindicacidn 20 que adicionalmente comprende los pasos de indcrpretur las
scflales recibidas como pulsacioncs gue represontrn cscopencias chectorsles, y de validar teles
escngening comtruslindolys von Ta informecidn conlenide eo ¢l subvoajunto de buse de Jduids
electeales resickente on o estacion de yolacion dJonde se encueotra dichy procosedor maesu 4l
cunl sc balla concctadn of dispasltivo electrinica slmllar 2 una holeta de wotacién; y tras
deerminar que tales cxcogencias son vilidas, aceptar (28 mismas y almacenarias como una parts
0 como |a totalidad del voto gne estd sicndo consignado, ¥ a partir de ese momento, solicitar al
votautc que proceda al siguiente paso en el procedimients de yvataciin.

24. Bl métnda da In reivindicacitn 20 que adivivenimenic cumprende cof suporic s Js comandos
emitidos desde el menciohado procesador massirg ¥ dirigidos & un dispositive clectémiov de

volucin individual concetado, ol cual a su vez ejecuta dlzhor comandos,

23. Fl méoda de la reivindicacidn 20 quc adicionalmeme comprende una phwalided de

funciones implemenmdas en &l microvddipe residente ¢l cirvuite conéroledor de cwda
disposilivo cicetrdnico de votacidn.

26. El método de la reivindicacion 28 que adivionsimentc mnpr::ndn'fum:immn que 5o prestan.
en conjumcidn con la pragramacion Jel sislema anlomstizade de votacidn residente cn £l

%
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procesadar macstro, es decir, el procesador de la cstacién de vatacidn, a lu implantacidn de
medidas oricntadas a la integridad de los datos y a la scguridad en la opcracion,

27. El méiodo de la rcivindicacion 25 quc udicionalmente comprende tales fimcivnes de
scguridud, inchidas: la deteccion, en el transcurso de un evento clevional, de la desovnexién de
cuslquier dispositivo clectrinico de votacion en una cadena; Ia deleccitin de eventos anormales,
wles como fallas en los dispositivos; y que aporte la cupacidad de tomar cursos de accidn
adecuados paru cada uno de tales cventos detectados.

28. Bl méndo de la reivindicacién 26 que adicionalmente comprende funciones adicionales, con
inclusién dc uns o més de las siguicntes: habilitar o inkabilitur un dispositivo cspecifice en una
cadcns; nsignar y almaccnar inicialmente nfimeros de serial 2 cada uno de los dispositivos
clecirdnicns de votacion cn una cadena;_verificar todos loa mimeros de serial y las posiciones
relativas de los dispositivos eleceronicos de votacién en una cadena; delerminar_el nimorv de
dispositivos elecindnicos de votacidn coneclados en una cadena; obtener el mimero de serial de
un dispositivo electrdnico de votacién cn una posicidn cspecifica en una cadena; obtener lu
version del microcddigo de uno o todos los dispasitivos clectrénicus de vaotacién cn una cudens
y subir ¢l nivel del microc6digo de uno o todos los dispositivos electrdnicos de votacién en una
cadena para llevarlo 8 una versidn més recicnte,

z6
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ELECTRONIC VOTING PAD DEVICE
DESCRIPTION

{Para 1] The present invention relates to a voting Input means, system devices and
methods.
[Para 2) BACKCROUND OF THE INVENTION
[Para 3] Some automated election systems currently In use at different worldwide
ar.atlons have often been criticlzed or become the subject of controversy because of
questions concerning their abllity to provide an acceptable level of ease and convenlence to
the voting public, independently of other considerations concerning thelir reliability, security
and auditabllity. Instead, occasionally some of sald election systems have been hindered by
frequent practical difficulties experienced by citizens during their actual voting act, said
difficulties being related to the design of voting stations or data entry devices that do not
ffer a proper or convenlent visual identification and easy manual selection of voting
options avallable, or possibly due to confusion arising when voters are expected to perform
Oeratlons that are more complex or cumbersome than anticipated, either manually or
through mechanical or electronic means. Not Infrequently, ballots have been designed and
prepared with scant ergonomic provisions, possibly causing discomfort, nervousness and
even 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 resulted in public

dissatisfaction and even open protests.
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[Para 4] Many of the traditional methods devised in the past have sometimes employed
inadequate ballot designs, often in comblination 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 of paper or other materials that must be subsequently
scanned. Therefore, the process of voting has been hindered to a certain extent by a
nontrivial patential 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 unprepared to deal with impressive voting
@aﬂons.
[Para 5] The interfaces that untrained voters must deal with for a first and single time
cannot always be qualified as being user friendly, easy to understand, or stralghtforward to
use, so interaction with such voting systems may pose a serious challenge to an average
citizen, which must be solved in the course of a very short time as there [s usually a time
limit to cast a vote. It is a common experience to witness a voter undergoing a very
stressing situation. Many a time, an election 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
ay Interpret it as an intrusion against thelr 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 difficuit 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 statlon, the reaction is reluctance or even unwillingness to
go through such complication.
[Para 6) Due to the above-mentioned physical and logical drawbacks related to some
poorly designed mechanisms used to cast votes, which by themselves frequently may be a

source of confusion or discomfort, there arises the problem of Involuntary mistakes,
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whereby many a vote cast may not truly reflect the intentions of a voter; in other waords, the
voler was Inadvertantly led to an error which was not evidént or could not be corrected prior
to actual casting of the vote. In addition, there are frequent occurrences of invalid of
incomplete vates where cruclal options wera omitted due to partlal marking of a box or spot
or due w incomplete presting of button sequencas. In all of these instances, the accuracy
and integrity of the voting process Is compromised.
[Para 1 In a given elaction, sufficlently numarous occurrencas of anmoying problems or
errors may seriously affect the truthfulness, and hence distort the very results, of sald
@eﬂiﬂn. giving rise to doubt, mistrust or dissatisfaction from the vating public, and can
dangerously undermine confidence in 2 government and ks institutions.
[Parm K] What a modern, efficient, secura and reliable computer-hased electranic voting
system needs in order to alleviate the above-mentioned drawbacks that may occur when
actual votes are being cast, i 4 convenlent, easy-to—understand and sasy-to-use means of
data entry sultable for use by the general voting public, Incorporating madem, stata—of-
the-art devices such as special touch pads or touch screans, and whose programming has

been designed for oparation in combination with 2 sufficlently advanced alactronic vating

stam.

q:rl 9] Thus, the nead has been identifled for the avallability of 2 comvénient, effective,
easy to explain, easy to understand, and sasy to use d-ata antry means for casting votes,
having a sound, unequivoral design; laid out in a clear, Toglcal geometric arrangament; that
at each relevant step gives the voter [nstant feedback during the voting act; and allowing for
unambiguous selaction and verification of candidates or voring options. Such p data entry
means wauld allminate or at lzeast minimize potential human errar, promoting authenticity
of the rezults; and would minimize the timwe spent by voters at the voting station(s), so that
the overnl! satisfaction of the public would reach a higher leval.
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[Para 10}  Further features aimed at enhancing functionality, accuracy and security, and
alsa at assuring the voter's canfidence in the vating system being used, include:

[Para 11] activation of the data entry device(s) upon a system command;

[Para 12] instant visual and audible feedback of data entry operations;

[Para 13] furnishing a way for visually checking each ane of the options of the vote being
cast, thus providing confirmation of the voter’s choice(s);

[Para 14] providing a way to correct, change or delete choices made prior to actually
casting a vote;

c"' 15] 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 cast in a given location.

[Para 16] 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.

[Para 17] These are functions whose implementation Is highly dependent upon the close

@Iatlonship between the data entry device(s) and the electronic voting system employed,
which necessarlly must be designed to wark together.

[Para 18] The voting data entry means of the present inventian addresses such needs. it
comprises either a single device or a plurality of state—of-the-art devices, that are made
avallable 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 interface having a clear display of voting Information; furnishing an easy and intuitive
mechanism for recelving voting selections made by each voter; and having sufficient built-

in intelligence when supported by the accompanying electronic voting system, which may
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glther be resident in a processor embedded within the voting station hself or may oparate
a$ an Independent embodiment that ks connected to the data entry device{s), In order to
Interact effectively with vaters, adminisrative election officials and poll workers,
[Para 19] The Input or data entry device(s), working together with tha prafarred alectronic
voting system, further comprises several ergonomic detalls almed at enriching the voter's
axperienca, providing visual ang sonic aids as feedback and guidance during the voting
session. The accompanying electronlc voting system residing in the hast, besides
interacting with votars and other users by means of the data antry devics(s) that are the

@juct of the presant Inventlon, Is In charge of opening and closing voting sessions; and is
in charge of storing, representing, validating and displaying voting options corresponding
to, and selected from, a database of one or more of 4 plurality of voting Jurlsdictions for the
contasts [n effect. it 13 also In charge of recording and securely storing every one of the
votes that are cast having all choices made by vovers. Finally, it is in charge of a plurality of
security, data integrity and audit procedures and provisions, in charge of printing a papar
slip that unableas voters to verify votes, In charge of printing the final voting tally for the
Individusl voting statlon; and In charge of transmitting sakd votes and their tallles to the

ntral computing fadlity for thelr inclusion In an election’s overall computations.

iﬂﬂ. 201 ISCUSSION OF THE PREVIOUS ART
[Para 211 Among the [ssues related to the already well-known concept of automated
vating systems and their electronic voting machines, there has been substantial controversy
abaut both the advamtages and drawbacks, and the merits and risks attributable to diverse
mechanical, electromechanical, and electronic mechanisms, some of which have been
around for quite a while, designed for the tazk of collecting votes during an election. A
worthwhile automated alection system Is required ta successfully address and solve the

challenges and problems associated with crucial tasks ancompassing all aspects of the

Page 5 of 44

Capy prosided by LIEPTT From he IFR8 noge Dalokass on 10 2085



:

collection and processing of vates from small to large papulations, potentally servicing up
to millions of voting citizens, across vast territories, including remote and dispersed areas.
Such challenges include the preparation of the voting data deriving from the civil registry,
from political parties supplying thelr candidates or lists running for different contests, and
from electoral demography; also included are the administrative steps that must be
performed to prepare, manage and deploy such voting data prior to distributing it across
the many geographical entities {municipalities, counties and states) where voting machines
or stations will be used in poll centers. In addition, automated voting systems are required
G guarantee confidentiality, security, Integrity, authenticity, and Inviolability of the voting
data ¢ llected. They must provide for multiple validation criteria, and allow for audit and
verifications mechanisms, at various levels. Moreover, automated election systems are
required to function 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 earllest possible
time, the collected votes must be tallied and published In a very short time.
[Para 22] The actual physical means made available to voters, devised specifically to
enable individuals to cast votes, include devices and apparatuses integrated to, attached to,
dr comprising voting stations designed for interacting with voters. As practically every other
aspect in modern life that has been influenced or changed by computer technology,
nowadays mechanical voting stations are by and large being replaced by electronic devices
of wide-ranging designs. Madern voting stations are being used to accept and collect votes;
convert input media to electronic means, store collected vates in electronic form, count
such votes, and deliver or transmit electronlic versions of votes cast or thelr abridged results
to tallying centers. Interaction of such devices with voters is accomplished in several
different ways. For example, some devices are still based on punchcard systems but have

been adapted to read punched ballots or cards. Many other devices currently used in several
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voting system solutions utilize optical scanning technologies, namely Optical Mark Reading
(OMR), als called Marksense systems, where citizens are required to vote for a candidate by
filling in appropriate rectangles or circles in paper ballots, and subsequently feeding such
paper ballots into an optical scanner Integrated to, or connected to the Voting Station or
polling device.
[Para 23] A recent significant development in the evolution of automated voting systems
has bgen the advent of Direct Recording Electronic (DRE) systems. Such systems implement
a data entry method offering apparent simplicity, employing an electronic input device that
@n be a touch~screen, keypad, push-button tablet, or a similar artifact, designed to allow
voters to enter their cholces 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 lagic In enclosures that may resemble an Automatic
Teller Machine, possibly Including an accompanying booth, up to a common keyboard or
touch screen connected to a standard Japtop computer. DRE systems collect 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
rms of economical and practical considerations. Collected votes are electronically stored
on a connected (or embedded) processor's storage media for further processing.
[Para 24] However, in many DRE implementations found in the market, 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 conceptually.
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[Para 25] The inventions utilizing DRE techn logy menti ned in the following paragraphs,
comprising a fairly adequate representation of the prior art, have In common seemingly
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 technology of the device type is mentioned, but often not furnishing enough detail
thereof.

[Para 26] U.S. Pat. No. 5,583,329 to Davis, Ill, et al, discloses an electronic election
system, which includes a voting terminal having an input device for recelving voter selection

@ta. a first processor for processing voter selection data, a terminal memory for storing
electi n 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 disclosure about the nature
and/or characteristics of the aforementioned “Input device" which is part of the voting
terminal.

[Para 27] U.S. Pat. No. 5,189,288 to Anno, et al, discloses a system and method for

establishing a vote tabulation system, where a voter gains access to any ane of a number of

portable or hand-held terminals. However, in the patent's disclosure there Is no mention of
e characteristics of such hand-held terminals, or of the physical detalls of the actual

Q‘teraction of a voter with said terminals.

[Para 28] U.S. Pat. No. 5,878,399 to Peraito discloses a voting machine, and, more
particularly, to a method and apparatus for positive identification of voters. After several
previous steps where a voter is identified by means of scanning fingerprints, signature,
photograph, etc., when it comes to the actual mechanical action of voting, It Is stated that
“selections are made by making all selections and operating a button, lever or switch after

all selections are made", omitting detalls about the mechanism Involved.
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[Para29] U.S. Pat. No. 6,540,138 to Hall, et al, discloses a method for voting, wherein the
voter's cholces are transmitted via a wireless data acquisition device to a central computer.
With such a2 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 wireless data acquisition
device, not being an integral part of the invention, Is not described in any way, and nelther
oe its operating detalls describing how a voter actually uses its functions and parts in order
to actually make selections.
[Para 30] U.S. Pat. No. 6,799,723 to Kotob, et al, discloses an automated voting system,
capable of providing multiple ballot styles in one or more voting units and providing a touch
electronic keyboard for write-In candidates. However, throughout the rest of the disclosure
statement and particularly in the detailed description of the invention, all interactions -
between the vot':r and the voting station are depicted as being carried out through the
utilization of a touch screen, and the utllization of the above-mentioned touch electronic
oard is never explained or further mentioned.

Q:r: 31] 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 recelve keystrokes corresponding to avallable voting cholces, capable of presenting
choices visually in a similar fashion as customarily such choices used to be printed in paper
ballots, without risking any possibllity 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 uncomfortable with using computers and
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thelr devices, dus to a fack of understanding of how computers work, and this problem may
manifest Itself when using an electronic voting system with an appaarance of being a
complicated apparatus, difficult to understand and interact with.
[Para 32] Consequently, the present invention camprises a mathod and apparatus for
facilitating the casting of votes In an election. The method applles to a Voting Device
cannected to or integrated Into a host procegsar having a suitable voting systemn designed
spacifically to communicata and interpret character sequences and commands recelved
from the vating module, as a result of keystrokes being performed by a voter. The
paratus or voting module {also known as “Voting Machine™) employed will have a built-1n
touch sensitlve display scrusn {"Touch Screen™ and a Voting System software having a
suitabba GUI {Graphical User Interface) that allows for state—of-the—art Interactivity,
displaying menus, available options, “virtual button™ commands, voting cholces made, and
confirmation or warning messages, enabling voters to easlly cast thelr votes in electdon
contests. The Voting Machine may work either as a single data untry unit using Its built=in
touch screen (used, for example, in simple polls where the voting options are elther "yes” or
“no", as in tha case of smte legislafon proposals), ar altermnatively working together with an
ectronic touch pad setup (one or more Electronic Pad Device units chalned together)
q:signed specifically for the purpose of supplying an expanded dara entry capability. Such
Electronic Pad device constitutes the preferred embodiment of the present invention.
[Para 33] SUMMARY OF THE INVENTION
[Para 34] The object of the present imvention is ta provide a nowel deslgn for a data entry
duvice, ideally suited for efficient Interaction with voters, almed at:
[Para35] (a) allowing for easy verification that svailable voting cholces for a partcular
poll event and geographical Jurisdiction, as graphically displayed In the voting mechanism
that will be visible to voters, indead maiches the correspoanding Information previously
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storad in electronic form in a specific votng machine or voting stal n appointed to a
speclfic vating canter or precinet;
[Para 36]  (b) allowing for easy visual idemification, through an ordarly display or
prearrangement, of voting choices available to a voter;
[Para37] (o) allowing for simple dam entry of selected voting choices using an electronic
mechanism of unique design, being elther a suitable wuch-button device, or 4 touch scresn
davice, or an electronic pad devica having sufficiently large dimensions In order to
accommodate a roster of electoral choicas that may be as |arge as neaded;
aam 38] d) allowing far the hestng of a large assortment of voting cheices, sithes

through a sultable graphical user interface in the integrated touch sareen working In
combination with the touch-buttan device or the Electronic Pad Device, or through a device
chaining mechanism wheraby severnl Elecironic Pad Device units may be serially connacted
in & chain, allowing 2 user to actuate virtually an uplimited number of different keystrokes,
thus greatly expanding the availability of vating choices in any single voting station;
[Para 391 (e} allowing for easy, instamtaneous, and stepwise verification of cholces made
hy a voter as the voting act proceeds; '

ara 40] (P allowing for sither easy confirmation, ar corraction, of any previously
seiected choices, in case a voter realizas thare I3 a misake, or In case he/she is not
satisfled with choices already made;
[Para 41] (g) allowing for a final everall verification of all choitas currently selected up to
the moment,
[Para 42] (h) allowing for a final confirmation whereby the vote is actually cast as is, and
upan $ald confirmation sald vote will be accepted by the vating maching or voting smatlon;
[Fara 43] () providing for thoraugh diagnostics that ensure the correct operation of the

device and also confirms the exact correspondence between alectoral options in the ballot
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as visually presented to a veter for a glven elactoral event in a particular precinct; and as a
result maximizing the probability of a flawless, trouble-free and reliable operation during
such election;
Para 441  {j) providing for easy, hassle~frew replacement of any unit that may prove
defactive or braaks down for ant given cause;
[Fara 45] (k) allowing for significant savings due ta avoldance of the need for primed
ballots, at the rate of one per voter; Instead just one printed—paper ballot is user per devica.
[Para 48] () providing, by design, the capabllity of being reusable and re-configurable for
@plwmem In several successhve alectoral events over a reasonable time span of several
yEars,
[Para 47] BRIEF DESCRIPTION OF THE DRAWINGS OF THE PREFERRED EMBODIMENT
[Para 48]  In order ta supplement the description set forth below and to facilitate a better
undarstanding of the features of the preferred embodiment of the present invention, the
accompanying set of figures showing the most significant detalls of the Electronic Pad
Device is included for Infarmative and non-restrictive purposes.
[Para 48] Flg. 1 shows a schematic perspectiva view of the Electranic Pad Device that is
preferred ambodimeant of the present invertion.
q:m 50] Fig. 2 shows a schematic perspective view of the Electronic Pad Device with s
lid pen.
[FPara 513 Fig. 3 deplcts side, top and back schematic views of the Blectronic Voting Pad's
lid or cover.
[Para 52] Fig. 4 shows = top view of the Electronic Pad Device with ks likd removad,
showing the upper membrane and Its touch key numbering scheme.
[Para 53] Fig. 5 shows a schematic top vlew of the spacer bryer, further emphasizing the

bocations of pressure palnts corresponding to touch-sensitive areas or "buttons”,
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[Para 54] Flg. & shows an Blagtronic Pad Device being preparad far an election.
[Para 58] Fig. 7 shows the hind side of the Electronic Pad Device unit.
[Para 56] Flg. &-a shows an example of an arrangement comprised of four chained
Electronic Pad Device units connacted to a Voting Station's host processor.
[Para 57] Fig. 8-b shows a simllar arrangement four chained Electronic Pad Device units,
mounted in a frame that holds tham together, which may be a convenient fashlon for easy
handling and storing of a set of several units.
[Para 58] Fig. 9 depicts a program logic diagram of the Controller Circuit’s firmware of

¢ Electronic Pad Device
[Para 59] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[Para 60] In light of the aforementianed Fiqures, a preferred ambodiment of the invantion
is described below along with an explanation of the drawings.
[Para 61] The invention consists of an Electronic Pad Device which is essentially a human
input device, having In principla a 300-key matrix (4 X 75) of the membrana contact
keyswitch type: using either Serial, USB, ar PS2 hardware and protwcols for communication
with tha hast; Incarpofating seﬂr‘ll_ functions almed at providing the basls for implementing

number of software security and rellability measures; whose spedfic and ondy purpose s
Q serve as i voting device —50 it could rightfully be called "Electronic Voting Pad”,
“Electranic Ballot", “Keypad Ballot", or other similar names—, and designed to attain the goals
of rallabllity, accuracy, simplicity and low cost, among others. In this document it will
hanceforth be called "Electranlc Pad Device™, The above-mentioned number of available
contact points {30D) iz a good compramise batwaen convenlent dimensions and weight
factors and sufficiently ample voting choices to be presented which can be active at a glven
evant In a single unit; nonetheless, several other matrix size combinations, and hence,

device dimansions, are feasible. Simllarly, the membrane technology is currently favorad

Page 13 of 44

Tory provided iy LEEPTE ircint INs W Enags Dwiniamaa on 10202005



.

due to its simplicity, durabllity, and low cost; however other touch-sensitive technologies
are equally feasible.
[Para 62] 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 membranes, and
a spacer layer. A controller circuit, installed within the housing, performs several functions
such as keystroke detection, scan codes submittal, execution of host-received commands,
collision detection, and command retry. Said controller circuit does not store any
wormatlon whatsoever about the contents of the vote of any particular elector. Its
functions are summarized below, under “Principles of Operation and Functional
Characteristics of the Preferred Embodiment”.
[Para 63] 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
ver. The top and baottom layer circuits are connected to a controller circuit that lies close
to the hinge holding the upper lid to the base.
[Para 64] 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 circult 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 mechanism does not provide by itself a "feel” that contact has been made, as
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there s Insignificant mechanical motion. Hence any other kind of feedback to the user must
be provided by electronic means and/or under program control.
[Para 65] The device is equipped with a PS2 cable and connector, connecting it to a BIOS-
compatible host's standard PS2 communications port, In order to establish bl-directional
communication enabling it to send scan codes to the host processor and recelve 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, connectors and protocel, the
device could alternatively be bulilt using equivalent USB or Serial hardware and protocols.
@Iﬂ 66] 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 security 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 evident that
tampering has occurred, so the overall result is a falrly rugged and tamper-resistant design.
[Para 67] Fig. 1 shaws a perspective schematic view of the Electronic Pad Device with Its
lid 1 closed, showing its cable 3 and connector 9. Screw holes 5 house speclal screws (for
ample, Allen or Torx screws) that secure the contents of the device by preventing the lid
Q:m being opened by unauthorized persons. Screws may be further protected by attaching
tamper-proof seals or decals, covering such screw holes. Voters may clearly see the printed
ballot template through the transparent protective layer 2.
[Para 68] Fig. 2 shows another perspective schematic view of the Electronic Pad Device
with its lid 1 open. Screw holes 5 are shown, along with guides 6 moided as part of the unit

base. The upper membrane's circuitry 4 is connected to the Controlier Circuit 7.
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[Para 69] Flg. 3 deplcts side, top and back views of the Electronlc Voting Pad's lid or
cover 1. The bulge at righ'.c {slde view) houses the Controller Circuit and the hinge Joint
Lniting the Ikd to the device base.
[Para 70] Fig. 4 shows the Elecironk Pad Davice with its lid removed, showing the upper
membrane 4 which uses a three-digit numbering for its array of "buttons” or key positions,
starting with 001 at the uppermast position of the lefomest column {which runs from 001
through 075), continuing with 076 at the uppermost position of the second column {which
runs from 076 through 150), and 5o forth.

@ra 711  Flg. 5 shows a schematic top view of the spacer layer 7, 2lso showing the
Iocations of the touch-sensitive arsas or "buttons” arranged in four columns, wheare
preasure may be applied with a finger In order tb make electoral choicas, which In turn are
visible in the paper hallot vemplate (sus below) placed on top of the upper membrane 4
immediately above the spacer layér..

[Para 72] What makes the Electronic Pad Davice a versatlie electoral data entry means is
tha ability to accept a single sheet of paper having the names, logos, pictures, photographs,
and any sultable printed infarmation Identifying aach one of the cholces that will be active
r a given device In a given electlon. Such shaet |5 the equivalent of the widespread
traditional paper ballot, that has since long been used to cast votes by means of hand
marking or machina punching such ballats in the appropriate places, but with an Important
difference, which is the fact that a single pre-printed papar tallot "termplate” Is Inserted in
the Electronic Pad Devicé just once, as one of the operations carried out in a warehouse
where a number of Voting Machines are being prepared prior to an electdon. During the
election praper, the voting baliot template can be used repeatedly, for hundreds of times in
4 single day, without being altered, damaged or consumed In any way. It merely servas as a

graphical display of alectoral choices and thelr corresponding “buttons™ that will signal
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specific cholcas ta the Votng Statlon when pressed, whose layout will ba claarly visibla to
voters through the transparent protective layer in tha lid of tha Electronic Patd Device.
[Para 73] The voting ballot template Is a pre-printed paper sheet having a specific
electoral configuration for a specific Electronic Voting Pad, In a chain of Electronic Pad
Device units, connected to & specific voting maching, in a givan polling center In & certain
location, preconfigured In precise concordance with the electorad database subsat In the
Voting Machine or Voting Station to which it is connected, along with other units in a chain
of Electronic Pad Device unis. To addrass the needs of sight-impaired woters, instaad of a
@Inﬂd paper sheet, ballot templates could conslst of plastic sheets Imprinted In Brallle,
along with sultable lines cannecting Bralle texts with thelr carrespanding pressure paints,
all of these printed in relief. In such case the Iid's transparent plastc sheet would be
remnaved As the touch surface would be the ballot template Ivself.
[Para 74] In order for the Electronic Pad Device to perform flawlessly, the design of the
voting ballot emplate must conform strictly to the geometry and measuremants of the
Electranic Pad Davica, This means that its dasign must fit precitaly, matching the placement
of seld "butrons” which have fhed locatlons as determined by the geometry of the
embranes and the spacar layer. This represents no issue at all when it comes to preparing
and printing such remplates, as the size of said "buttons” and their recormmended spacing
ars well within the usuel high accuracies and minute ralerances commonly amained In the
graphics industry of today.
[Fara 75] To ensura a precise alignment of the voting ballat template, each sheet hazs a
number of peripheral perforations (six holes will suffica) that allow accommaodating six
corresponding stubs molded in the Electronic Pad Device body. When the voting ballot
template has been inserted and all stubs have slid In sald perforations, the Electronic Pad

Device unit's lid may be closed and secured by turning Its four screws. As an additional
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security measure, the Bd's visible screw heads may be sealed using sacurity decals, and also
a security tape may be used to ensure that the Elactronic Pad Device !s not tampered with
after its final preparation.
[Para 76] Fig. 6 shows an Elecironic Pad Device being prepared for an alection. All that Is
required, following a simple set of instructions prepared beforehand, 1= that the voting
ballot templare specific to m specific Electronic Pad Device unit be inserted under the lid and
then the unit be closed and sealed. When preparing a chain of Electronic Vating Pad units
for a given Voting Station, the arder of voting ballot tamplates must strictly follow the same
ﬁ'dlr the Electronic Voting Pad units are connected In the chaln. Preprinted digits or codes
In the template may be used to assist operators to perform this simple task with no
mistakes.
[Para 77] Fig. 7 shows the hind side of the Electronic Pad Device unit, depicting a
standard P52 cable 3 and connector 9. Alsa shown is a PS2 fernale port 11 that is intended
only for cennecting another device of the same kind, namaly, another identical Electronic
Voting Pad Device.
[Para 78] The PS2 cable connects the unlt elther to the host processor of the Voting
dachine. as in the case of a first or single Elecironic Voting Pad, or to the female P52 port of
another Electronic Pad Device unit, the ons that precedes the presant unit In a chain. Both
the contraller circuit’s firmwars lngic and the Voting System resident in the host support
this chaln arrangement, whereby up o ten Elecoronic Pad Device units may be chained
together, i the need arises, without requiring any axternal power supply. However In the
unlikely evant that more units must be chained tagether, an uniimited number may be
connected, using additional power supply modules for the eleventh unit and those bevond.

Each Electronic Pad Deyice unit that is added to a chain contributes an additional thraa
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hundred veting “buttons”, enabling a virtually unlimited capability of electoral ptons to be
configurad In an election’s administrative preparations,
[Para 79] Flg. 8 shows an example of an arrangement comprised of four chainad
Electronic Pad Device unfts belonging to a specific voung station. Each unit has a different
voting ballot template, complemanting one anpther, and the four comprise & complete
electoral roster for a glven 'nfntl.ng Station in any glvan polling place in any glven precinet or
jurisdiction for a specific eection. Each one of the choices shewn in the pre-printed ballot
temnplates must precisely match the voting options resident in the Voring Station's
@respnnding voting databaze subset, and this requirement must be a mandatory part of
the diagnostc routines that must be performed in sach vating station priar to an alectlon.
[Para BO] OPERATION OF THE GENERIC MEANS OF THE INVENTION
[Farm 81] Tha abova-mentionad functions made availabla to end users, that s, the yoters,
are only a fractlon of a plurality of functons that are attalned solely thmugh the concourse
of accompanying system sofbware, hanceforth refarred o as the Veting System, 2 part of
which must reside In a host processor connected to or integrated with the Voting Devices,
[Para B2] The prasent inventlon applies equally to an Blectronic Yoting Pad, which Is the
referred embodiment to be described in detail later, to a Push-Button device, andwa
Gﬂu:h Screen.
[Fara B3] It is taken for granted, howavar, that the main Inputfoutput device used for
communicating with the Voting System and for carrying out, Interactively both tha
administrative and the voting operations inharent to such Yoting System, is a touch screen
device, an integral part of and inseparable from the Voting Staton, while the Elecironic Pad
Device and the Push-Button devices, while either ona of them necessary for most electlons,
are In truth optlonal, depending on the particular configuration and for the pecullerities of

the afectoral event at stake: In the example given above, of simple polls where the vating
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options are elther "yes® or “no", as in the case of referenda or state legislation proposals,
the expanded capability of either Electronic Voting Pads or Push-Button devices would not
be required.
[Para B4] 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 for constitute a part of. Other several functions, previsions,
safeguards, characteristics and features pertaining to the Voting System proper, not related
to the Voting Devices that are the object of the present inventlon, are not discussed in this

Ocument. Similarly, detalied functions and features of the Voting Station and its local
subset version of the overall Voting System, not specific or directly related to the voting
device(s), are not covered.

[Para 85] 1. At least one of the Voting Devlce's in operation should clearly display the
complete roster of avallable electoral choices to the voter. The Electronic Voting Pad units
fulfill this condition in all cases. The voting cholces should be easily readable and the
location of the buttons (elther real, In 2 push-button device, or virtual, in a touch screen), or
pressure areas in an Electronic Voting Pad, should be easily identiflable on the spot, upan

e voter entering the voting booth or cubicle.

q:n 86) 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 for the
voting act; whereupon 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 granted access.

[Para 87] 3. When the voter makes a cholce and takes its corresponding 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 feedback, either
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consisting f 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 of the valid voting options in the baliot image visible in the Electronic 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 to reinforce the feedback that the voter recelves, the Voting
System may activate specific lights and sound signals as a result of any actions performed.
[Para 88] 4. During the voting act, the voter must be glven the opportunity to change

cs{her mind and make all changes desired to any one of the electoral choices previously
made, until he/she is fully satisfied with the final assortment of cholces 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 or
confirm that the choices are as Intended. Upon pressing a virtual “Vote® button and passibly
a final “Yes" answer confirming all choices made, the Voting System should accept the vote
and proceed with subsequent actions.
[Para 89] 5. A particular function of the Voting System, in line with many recent decisions

d current regulations being adopted everywhere regarding electronic voting, Is the on-

the-spot printing of a numbered receipt, or paper trall, furnishing a permanent paper
record that displays the choices made, showing the voter a definitive record of his/her vote.
The voter might be allowed or expected to compare the printed cholces to shoes still being
displayed in the Voting Station's Touch Screen. Besides serving as a confirmation that the
voter's cholces were accepted as Intended, the recelpt 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 2 ballot box for later audits or recounts, if required.

Page 21 of 44

Frmmry mee el d =X L, R o e S an InNFT s



A
A

[Para 90] 6. The security and reliability-orianted functieins supported by the local Voting
System rexiding in the host, togethar with the firmware In the data enmtry devices belonging
to a Vating Statlon, must Include the detection of any aiteration In thelr configuration that
may occur at any momeant durlng actual voting, such as device malfunction, disconnection,
or replacement of any ona of the units comprising sald data entry configuration of devices,
and the ensuing actlons andjor procedures oriented toward solving or addressing such
anomalies. Insofar as said configuration may be pre=gstablished and stored In the Voting
Station at the warehouse preparation stage, under cantrol of the Electlon Administratlon

ction of the associated voting system, any alteration made te the exact order and
placement of specific units attached to any ong Voting Station should be readily detectéd.
The necessary provisions far this and othar sacurity—oriented functions have been included
[Para 91] n the following detalled description of the pref;erred amhbodiment, reference is
made to the accompanying drawings which form a part hereof, and in which is shown by
way of ilustration specific preferred embodiments in which the immntion may be practiced.
These embodimants are described In sufficlent detall to enable those skilled in the art to
practice the Imvertion, and K Is o be understood that other embodiments may be utifized

d that logical, mechanical and electrical changes may be made without departing from the
spirit rscopa of tha inveantion. The following detalled description Is, therefore, not to be
taken In & limiting sense, and the scope of the present invention is defined anly by the
appended daims.
[Para 92] PRINCIPLES OF OPERATION AND FUNCTIONAL CHARACTERISTICS OF THE
PREFERRED EMBODIMENT
[Para93] The Hectronic Pad Device that constitutes the preferred embodiment of the
present Invention has the following principlus of operation an:l_anurlment of functional

characterlstics. A number of functional characteristics have been designed with security and
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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 firmware that resides in its controller
circuit, The principles of operation and functional characteristics of the preferred
embodiment may be summarized as follows:
[Para 94] The Electronic Pad Device features a matrix arrangement that ylelds 300 cantact
points or "keys®, each of which can be assigned a specific meaning by the Voting System
software that operates in the host processor to which it is connected:

eau 9S] Its 300 keys are arranged In four columns and seventy-five rows, where the
numbering of keys starts from the upper left key and increases along the same column until
the 75% key, then proceeds from the upper key of the second column, thus being numbered
from 76 up to 150, and so forth until the last key of the fourth column, the 300" key (see
Fig. 4);
(Para 96] It is designed to support the connection of several units in a chain, whereby a
first Electronic Pad Device is connected to the Voting Machine or processor within the
Voting Station, then a second Electronic Pad Device Is connected to the first one,

bsequently a third Electronic Pad Device Is connected to the second one, and so forth,

until sufficient contact points or "keys" are made avallable as determined by the elecroral
options In force in any given location or poll center where sald voting machine or voting
station Is deplayed, and also by the design of the ballot templates that will be used, up to a
maximum of ten (10) chain-connected Electronic Voting Pads without needing an external
power supply; or more still, if sultable power supplies is used for those following the tenth
Electronic Pad Device in the chain,

[Para 97) R communicates with the host processor residing in the connected voting

machine or voting station, using standard bi-directional PS2 protocol;
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[Para 98] It contains a PS2 connector and a female PS2 port; the PS2 connector being fully

compliant and compatible with the PS2 standard protocol, while the female port Is
| compatible only with another device of the same kind, namely, another identical Electronic
Voting Pad;

[Para 99] Out of its 300 keys, only those that are preconfigured by programming in the
carresponding voting system resident in the Voting Machine that the Electronic Pad Device
unit is attached to will have any meaning or effect, due to the fact that the accompanying
software will, depending on the particular electoral design configuration for this voting

@chine or voting station, ignore those keys that have not been pre-assigned:;

[Para 100] The controller circult belonging to each Electronic Pad Device constantly
monitors the membrane circuits leading to the 300 keyswitches, or individual "keys", or
“buttons”, meaning any one of the three hundred avallable touch-sensitive areas in the
Electronic Voting Pad. Each "key” or "button” has a unique set of assaciated codes, also
known as scan codes, which uniquely identify it to the host.

[Para 101] When any single "key” is pressed, such “keystroke” will be detected by the
Electronic Voting Pad's controller circuit, operating under control of its resident firmware,
d it will send a single sequence of characters, or scan codes, to the host processor.

Para 102]) No repetitions are sent. This means that If a single key is pressed and remains
pressed, a scan code string Is sent only once when pressure is first exerted, and none when
released.

[Para 103] In the event that two or more keys are pressed at the same time, the Electronic
Pad Device will send a scan code corresponding to the first key detected, then will wait for a
400ms delay, after which it will send the scan code for the second key; and so on until the
cycle is complete. If the same keys remain pressed, the same sequence of scan codes will be

resent in the same order, with the same delays, until they are released. This is useful for
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detecting unintentional prassure being applled te the Electronic Pad Device (for example, a
solld ohject lying or pressing upon its surfaca), or for detecting Electronic Pad Device
malfunction.
[Parn 104] The firmware has provisions for storing a six—dlgit sarial number that may be
useful to uniquely idantify any ong Electronic Pad Device unit connected in & chain, as seen
from the host processor or Voting Machine. In othar words, using this six-digit seral
number, the eccompanying software in the host {the "Voting Station") Is abla to Identify
from which Electronic Pad Davice unit In a chain comes any glven keystroke or character
quence received,
[Para 105] The scan code string that is transmitted to the Vioting Machine ar the processor
within the Voting Station for each kay prassed (“keystroka"), is comprised of 2 plus sign
('+"), followed by a single digit that represents the relatlve address of the Electronlc Pad
Dwvice unit baing actuated within the sequence of Interconnected Elactronic Voting Pads,
followed by 2 minus {'-') sign, followed by a 6-digit serial number of this spacfic Elactronlc
Pad Davice unit, followed by another minus sign -, followed by a 3 digit-key number
{from 001 to 300), and terminated by an asterisk symbe! {**"). For example, if the seventh
ﬁunse:utlv: key of a second Elactronic Pad Device unit having a sarial number of *100475"
in a ¢hain is pressed, the host processor wlll receiva the following string: +2-100476-007+,
This will notify unequivocally to the Veting System software resident in the Voting Machina's
{or Voting Station’s) processor that a specific keystroke in a specific Electronic Pad Device
unit in & chain was made.
[Para 108] As lang as the host processor-ta-votng—pad communication 1s bi-directianal,
the host i3 able to send commands to any one spedfic Elecoronic Pad Device (or ta all unhs)
In & chaln ef interconnected units, thus Implementing several datectlon and diagnostic

funcdons. In tum, the Controllar Clrcuit logic In the Bactronic Pad Device unkt involved muost

Page 25 of 44

Copy previded by USETO from the P inags Datapsc o (6415508



PR

execute the recelved command. In this way, through combining commands, firmware
features and programming algorithms, the host program may detect several exception
conditions that might occur during a given voting process.
[Para 107] A non-exhaustive list of commands enabled in the firmware logic (see Fig. 10)
Is the following: Enable Electronic Voting Pad, Disable Electronic Voting Pad, Last Ping (ask
which Electronic Pad Device is last In chain), Serial Ping (ask If an Electronic Pad Device
having a specific serial number is alive), Position Ping (ask for the Serial Number of a n
Electronic Pad Device In a chain), Ping All, Acquire Firmware Version (of a specific Electronic
@ﬂng Pad), Acquire All Firmware Versions (of all Electronic Voting Pads in chain); Change
Serial command (can be used to change any one of the Electronic Pad Device unit’s serial
number); Firmware Upgrade command (allows upgrading an Electronic Voting Pad's
controller circuit firmware).
[Para 108] By means of algorithms interacting between the Voting System software
resident In the Voting Machine's (or Voting Station’s) processor and the Controller Circuit
firmware In the Electronic Pad Device units in a connected chain, It Is feasible to implement
detection of several types of events that might occur during the course of a given election,
ch as: detection of a “device disconnection' event; detection of mid—session removal of an
q‘ectronlc Pad Device unit; detection of mid-session addition of an Electronic Pad Device
unit; detection of a mid-session replacement of an Electronic Pad Device unit; detection of a
mid-session malfunction of an Electronic Pad Device unit.
[Para 109] The Controller Circuit firmware (see logic dlagram In Fig. 9) in the Electronic
Pad Device implements the abllity to retry commands, as the PS2 port In the host Voting
Machine's (or Voting Station’s) processor is susceptible to collisions. This means that the
host and an Electronic Pad Device can attempt to communicate transmitting at the same

time, thus risking corruption of the data being transmitted; and
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[Para 110] If the Controller Circuit firmware In an Electronic Pad Device detects a collision,

it will try to re-send the lost data untll it succeeds. This must be done in all the Electronic

Pad Device units of the chain for scan codes and commands.

[Para 111] BASIC COMMANDS SUPPORTED BY THE ELECTRONIC VOTING PAD DEVICE

[Para 112] A fairly rich and complete API (Application Program Interface) may readily be

bullt in the Voting Machine to which a chain of Electronic Voting Pads are connected, using

the above-mentioned commands that can be issued to the firmware in any one of the

Electronic Pad Device units In a chain. A list of basic commands and thelr corresponding

nctions follows.

[Para 113] NOTE: In the case of host-issued commands requesting information, 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.

[Para 114] Enable Electronic Voting Pad. Activates a Voting Pad unit, enabling the

scanning of all available options (keypad positions) at any time.

[Para 115] 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

en the voting system is not ready, or when no data input is supposed to take piace.

iu 116] Last Ping (ask which Electronic Pad Device Is last in chain). Only the last Voting

Pad unit responds (Position Number and Serial 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.

[Para 117] Serial Ping (ask if an Electronic Pad Device having a specific serial number is

alive) Useful for ascertalning If a specific Voting Pad unit Is connected and functional.

[Para 118] Position Ping (ask for the Serlal Number of an nt» Electronic Pad Device In a

cha'ln). Obtains the serial number of a Voting Pad unit located In a specific position in a
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chain of units. This command is useful as an alternative way for ascertaining whether a
speciiic Vating Pad unit Is connected and operational.
[Para 119] Fing All - obtains all serlal numbers and relative positions of each of the
Electronic Pad units in a chain.
[Fara 120] Acquire Firmmare Varsion (of a speclfic Electranic Voting Pad). Acquires the
firmware varsion number of a specfic Electronic Pad unit having a spedific relative position
in a chain. Useful for diagnostic purposes, for example, to determing whether certain new
functionalides are availabla or net.
@ITI. 1211 Acquire All Armware Varsions. Acquires the firrmware version numbers for all
Electronic Voting Pad units cannected In a chain. Useful for diagnostic purposes.
[Para 122] Change Serial. {Can be used to change any one of tha Electronic Pad Device
unit’s serlal number); stores a new serial number in the firmwara of the selected Electronic
Voting Pad unit. This enables assignment of initial serial numbers at warshouse preparation
time.
[Para 123] Firmware Upgrade (allows upgrading an Electronic Voting Pad’s cantraller
glreuit firmware). For B specific Elactronic Yoting Pad unk, this command Inklxtes the
mware mode whereby its update |5 allowed. Such procedure is initfated and performed
im the host processor. Useful for adding new functionalities and new commands, or for
enhancing existing anas.
[Pera 124] Ahthough a specific embodiment has been Illustrated and deseribed herein, it
will ba appreclated by those skilled In the art that any arrangement which Is calculated Lo
achleve the same purpose may be substituted for the spacific embadiment shown. This
application is intended to cover any adaptations or variations of the presant invention.

Therefore, It s manifesty intunded that this invention be limited only by the following
daims and equivalents thereof.
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What i claimed is: |

[Clalm 1] What ks claimed |s:

1. An electronic voting device for use by 2 vober, comprising & hausing having a base, a iid
with a protective wansparemnt cover, 2 back panel, a plurality of membranes, a spacer layer,
and a plurallty of touch-sensitdve fields.
[Claim 2] 2. The elactronic ballot=like devica of claim 1, further comprising 2

ntroller crcult, which performs a plurality of functions, Installed within the housing of the
device.
[Claim 3] 3. The electronic ballot-hke device of dlaim 2, wherein said functions include
detection of one or more Kiystrokes that occurs upon pressing amy of sald touch-sensitive
fialds, submittal of signals resulting from detection of said keystrokes to a host processor,
execution of hast-received commands, collision detection, and command retry.
[Clalm 4] 4, The electronic ballot=like davice of claim 2, wharein sald comtroller circult
doas not store any Information about the vote of any particular elactor.

lalm 5] 5. The electronic ballot-like device of claim 1, in which a pre—printed paper
sheat 15 inserted into sald housing as part of the election management procedures prior t
an election.
[Clalm &] 6. The electronic ballot-like device of claim 6 where said paper sheet is a
ballot which is ¢learly wisible ta the voter through said transparent cover.
[Claim 7] 7. The electronic baliot-like davice of daim 6 whare such paper sheat has
the purpose of clearly ldendfying the locathons of pressure-sensitive flelds fumished and

determined by said membranes.
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[Clalm 8] 8. The slectronic ballot-like device of claim & where said locations are

designated to a specific voter choics each, for a given election.

[Claim 9] Q. The electronic ballot-llke device of daim 7, wherein touch-sansitive

circultry having a geometry determining the exact loatlons of sald pressure-sensitive flelds

operates under contral of a controllar circult having a suitable firnmware that supports a

program loglc Implementing the device's several functions and commands.

[Claim 10] 10. The electronic ballot-like davice of claim 1, that cannects 1o and

communicates with a voting station's host procassor using a commu nlcation means.
ﬁlllm 11] 11. The electronic baliot-like devica of cdalm 10, wherein signals are

generated when a voter prasses any of said touch=-sensitive fields, and transmitted to the

host processor to which ft [s connected.

[Claim 12] 12. The electronic ballot-like device of claim 11, where said specific signals

sent by said device to the host processor are recognlzed by the latter as voting aptions that

have been selectad by the voter.

[Claim 13] 13. The electronic ballot-llke device of claim 1, whereln sald device is

configured for a specific polling place, t ba connacted to and to interact with a specific

ting station.
q::him 14] 14. The electronic ballot-like device of claim 2, In which amang its said
functions Is the ability to perform dlagnostics, verify proper order of connection, and
ascertain the exiact correspondence of active voting options for enabled pressure-sensithve
fields,
[Claim 13] 15. The electronic ballot-lke device of claim 1, where a plurality of devices

can connect to 2ach other In a chain.
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[Claim 16] 16. The electronic ballot-like device of claim 1, where a plurality of devices
can connect to each other in a chain when the number of voting options exceeds the space
and capabllity of a single device.
[Clalm 17] 17. The electronic ballot-llke device of claim 15, where said device will
detect any disconnection of devices in a chain.
[Claim 18] 18. The electronic ballot-like device of claim 15, where said device will
detect any addition of a device in a chain.
{Claim 19] 19. The electronic ballot-like device of claim 15, where sald device will
tect any abnormal event and take action.
[Clalm 20] 20. A method that allows for data entry of electoral choices, based on the
electronic voting device of claim 1, comprising the steps of: detecting and recognizing
keystrokes when any one of the pressure-sensitive fields in said device are pressed by a
voter.
[Claim 21] 21. The method as in Claim 20 further comprising the steps of generating
and transmitting signals corresponding to said keystrokes to a host processor.
[Claim 22] 22. The method as in Claim 20 further comprising the steps of interpreting
ceived signals as keystrokes corresponding to voting choices, whose matching
nformation is In turn contained in a database subset resident In the voting station having
said host processar to which said electronic voting device is connected; said database
subset having been prepared and stored during a suitable election management
subsystem’s stage prior to an election.
[Claim 23] 23. The method as In Claim 20 further comprising the steps of having the
received signals Interpreted as keystrokes corresponding to voting choices and validating
such cholces against the information contained in a corresponding database subset resident

In the voting station having sald host processor, and upon finding such cholces as valid,
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accepting storing them as the whole or as part of the vote being cast, and hencaforth
- prompting the vaber B continue with the next step In the voting procedure.
[Claim 24] 24. The method In Claim 20 further comprising supporting commands
issued from the sakd host processor to an individual connected electronic voting device,
which in turn dxecutes such Commiands.
{Clalm 25] 25. The methad In Clalm 20 further comprising a plurality of functions
implemented in the firmware code resident in the controller circuit of each electronic voting
device.
alllm 26] 26. The method In Clalm 25 further comprising functions that [end
themselves, in conjunction with the voting system software in the voting statdon’s
procassor, toward Implementng measures related to integrity and security.
[Claim 27] 27. The method in Clalm 25 further comprising sald security functlons
including the detectlon, during the course of an active voting session, of 2 disconnecton of
any device in a chain; the detection of any addition of a device in a chain; and detectlon of
abnormaz| events such as devica malfunction; and having tha capability of taking a sultable
course of acdon for each of such detecoed events.
laim 28] 28. The method in Claim 26 further comprising additional functions,
induding ane or more of the following: enakbling or disakling a specific device in a chain;
assigning and storing Initlal serlal numbers onto each of the devices In a chain; verlfying all
serial numbers and relative positions of each of the devices in a chain; determining the
number of connected devicas in a chain; obtaining the sarial number of a device in a
specific position in a chain; obtaining the firmware varsion of said devices in a chain; and

upgrading of the firmware cote of one or all devices In a chain to a higher version.
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In the preferrad embodiment, this invantion consists of a Nghtweight touch-sensitive
elecironic device imended for usa by voters during an alection in order to anter thelr
selected cholces. The duvice displays available options and accepts vater Input. The design
of the device achieves simplicity in its preparation, deployment, and pperation at any glven
electoral event; and also fumishas accuracy, reliability, durability, and reusabllity. The
device I3 designed to connect in 4 standard protoool to a voting station's host processor
and to work in close Interaction with such station's resident voting system software. Also In
@e prefarred empoadiment, the device Is apable of accepting up to 300 distinet key codes,
gach one of which may be Interprated by the voting system program in said host processor
as 3 unique selection or voting eption. The names, graphic sympols, colors, andfor pictures
that visually identify candidates are printed on a single paper sheet conforming to the
geomerry of the device, inserted and secured inside the device during the election
administration procedures previous to an election, but remaining visibla through the
device’s vransparent cover, a3 guldance to the voter. When the number of andidates or
valid options in B glven contest exceeds the practical capacity of a single device, then a

nd unit and subsequent univs can be “stacked”, meaning that a second unit can be

chaln-connected to the first davice, and then a third to tha second one, and so on, allowing
4 virtually unlimi=d number of additional units connected In a predetermined sequenca,
until a sufficient number of voting options 13 made avallable to the voter, comprised by the
sum of all options that each of the stacked units offer. The firmware resident in each unit's
comtroller circuit, In close collaboration with a vating system software, additionally provides
for Implementing several Intagrity and security measures to guarantee a high degree of

protection against tampering or undué access. The unigque characteristics of the device
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make It an easy-to-use, secure, convenient and Inexpensive solution to the data entry N

requirements of an advanced electronic direct entry (DRE) voting application.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Electronic Version vi1
Stylesheet Version vi0

,n:':':ﬂ%'n The present invention relates to a voting input means, system |
A devices and methods.

As the below named inventors, we declare that:

This declaration is directed to the invention titied: " The present invention relates to a voting ‘
Input means, system devices and methods.” _

We believe that we are the original and first inventors of the subject matter which is claimed r
and for which a patent is sought; ‘

We have reviewed and understand tha contents of the above-identified application, including |
the claims, as amended by any amendment specifically referred to above;

We acknowledge the duty to disclose to the United States Patent and Trademark Office all
Information known to us to be material to patentability as defined in 37 CFR 1.58, including for|
continuation-in-part applications, mataerdal information which became available betweenthe |
filing date of the prior application and the national or PCT International filing date of the
continuation-in-part application.

All statements made herein of own knowledge are true, all statements made harein on

) information and belief are believed to be true, and further that these statements were made
with the knowledge that wiliful false statements and the like are punishable by fine or
imprisonment, or both, under 18 U.S.C. 1001, and may jeopardize the valkiity of the
application or any patent issuing thereon.

| FULL NAME OF INVENTORS: 'i
I!nvontor 1: Antonio Mugica Ilnventor i
Enature : /Antonio Mugica/ bltlzen of : US
rnvonhor 2. Roger A Pinate Linventor ‘
Fignature : /Roger Pinate/ Fltlzen of :US
hwentor 3: Roberto E Zamorano llnventor

~ Copy provided by UBPTO from the [PV Imago Database on 10/21/2008



Fignature : /Roberto Zamorano/ Etlzen of :US

Fventor 4: Eduado M Correia Bnventor
Flgnatu:e : /Eduado Correia/ itizen of : US
rnventar 5: Edilmo D Palencia linventor

Fignaturo : fEdiimo Palencie/

P’llizen of : US
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APOSTILLE
fCunvention de La Haye du 5 aciohre 1961)

1. Country: Unlted Siates of America

This public document
2. hns heen signed by T. Lawrence

3. acting in he capacity of Certifying Officer

. bears the seal/siamp of  Patent snd Trademark Office
Certified

. ot Washington, 1).C.

. the tweniy-third of June, 2006

pie———

. by  Assistant Awthenticatinn Qfficor. United States Depurtment of State

. No. 06025203-1

9. Seal/Stump:

TR

Fernesia T. Crawford




UNITED STATES DEPARTMENT OF COMMERCE
United Staies Patent and Trademark Office

May 16, 2006

THIS IS TO CERTIFY THAT ANNEXED IS A TRUE COPY FROM THE
RECORDS OF THIS OFFICE OF A DOCUMENT RECORDED ON
APRIL 20, 2006.

By Authority of the

Under Secretary of Commerce for Intellcctual Praperty
and Director of the United States Patent and Trademark Office

z\\ﬁ VN

T. LAWRENCE
Certifying Officer
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RECORDED: 04/20/2006

INVENTORS’ OATH AND ASSIGNMENT

W the undersigned. ANTONIO J. MUGICA {ID numbsr V-11.313.544), ROGER A.
PINATE (ID number V-12.608.686), EDUARDO M. CORREIA (10 number V-11.311.062).
and EDILMO ©. PALENCIA (ID number V-14.685.258), Venezuelan dtizens. and
ROBERTO E. ZAMORANO (ID number E-11.311.062), a Chiean cltizen, all residents of
Caracas, Venezuels, declare that we are the only, original aixd legitimate creators of the
Invenion designated with the name ‘ELECTRONIC VOTING PAD DEVICE®, fied at the
United Stated Patent and Trademark Office under Application Numbes 117160,782, and in
this same act we assign amnd transfer il posntial rights over this invantion and its patent
to SMARTMATIC INTERNATIONAL CORPORATION, a company based on Port St.
Charlas, Hoeywoods, St. Peter, Burbadas.

Signed in Camactas on March 25, 2006

JURAMENTO Y CESION DE INVENTORES

Nosotros, ANTONIO J. MUGICA (Cédula da tdentidad Nu, V-11.313.544), ROGER A
PINATE (C.. v-12.608.688), EDUARDO M. CORREIA (C.I. V-11.311 082), y EOILMO D.
PALENCIA {C.|. V-14 665.258), 1odos de Nacionalidad Venezolana, y ROBERTO E.
ZAMORANO (C.\. E-41.974.431), de nacionaldad Chilena, todos mayores de edad y
domiciliados en Caracas, Vonezuels, declaramos que scmos |0$ Gnicos, anginales y
verdaderus creadores de la Patente de Invencién denominada "BOLETA ELECTRONICA
- DISPOSITIVO DE VOTACION", que fuera originaimenie solicitada pur ante ta Oficina
de Marcas y Palentes de los Estados Un:dos de Nortaamérica (USFTO) bajo el némero
11/1680,762, y que en edo mismo acto cademoa y lransferimos icdos oS posibles
derachos de esta Patente de Invenddn a La Compahia SMARTMATIC INTERNATIONAL
CORPORATION, domiciliada en Porl SL Charles, Heywaods, St. Peter, Barbados.

Dado y firmadao en Caracas, a los 25 dias del mes de Marzo de 2006,
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AntonidJ. Mugica RpgErA. Pifate Robatto E. Zamorano
..-., L
e R
.+~ *Eduarde M Comeia [Ediro'D. Paiencia

PATENT
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