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TARJETA DE DATOS MINIATURA

ANTECEDENTES DE LA INVENCION

Esta invencién se relaciona  de manera general con
tarjetas de datos, tales como las tarjetas de crédito,
que contienen una tira magnética u otros medios para
almacenamiento de informacién. M&s particularmente, esta
invencién se relaciona con tales tarjetas que son de

tamafio pequeno.

Las tarjetas de varias clases se han vuelto ubicuas
en la sociedad moderna. Las personas a menudo llevan un
nimero de tarjetas en su billetera o su maletin,

incluyendo tarjetas de crédito, tarjetas ATM o de banco,

tarjetas debitos, “tarjetas inteligentes”, tarjetas de
seguros, licencias de conductor, tarjetas de
identificacién, tarjetas para llamadas telefénicas,

tarjetas de transito, tarjetas de bibliotecas, y llgﬁes
de hotel para entrada tipo tarjeta. Un numero creciente
de transacciones de los consumidores requiere el uso de
estas tarjetas, por ejemplo, como la forma de pago, o
como identificacién necesaria para otra forma de pago o

admisién. El acceso répido y preciso a ciertas tarjetas
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individuales es Util y deseable tanto para el consumidor

como para el vendedor de bienes o servicios.

Técnicamente, los consumidores guardan sus tarjetas
de crédito y otros tipos de tarjetas en su billetera o
maletin. Estas billeteras y maletines estén
frecuentemente equipadas con manguitos o ranuras para
mantener una o mds tarjetas en una disposicién
seleccionada por el usuario. En razén de la proliferacién
de los tipos y numeros de tarjetas llevados por los
consumidores, las tarjetas son a menudo mantenidas de
manera muy apretadé dentro de estos manguitos o ranuras,
haciendo el retiro de una tarjeta particular dificil. La
dificultad de remover una tarjeta seleccionada simple
incrementa el tiempo necesario para las transaccién,
originando que las "tarjetas almacenadas sean
frecuentemente rebarajadas y potencialmente

desorganizadas, incrementando la probabilidad de que la

tarjeta se caiga o se pierda.

Mientras que el numero de tarjetas tipicamente
llevado por los consumidores se incrementa, la mayoria de
los consumidores usan ciertos tipos de tarjeta mucho méas

frecuentemente  que otras. Por ejemplo, algunos
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consumidores pueden usar una tarjeta de crédito para casi
cada transaccidén, pero solo raramente, si es que alguna
vez, utilizan las tarjetas de llamadas, las tarjetas de
bibliotecas, o las tarjetas de seguro. En razén a que un
subconjunto del numero total de tarjetas llevado por los
consumidores se debe accesar repetidamente, es
particularmente deseable mejorar la accesibilidad de

estos tipos de tarjetas.

Una forma de mejorar la accesibilidad de las
tarjetas frecuentemente utilizadas es permitirle ser
almacenadas en sitios separados de la tradicional
billetera maleta. Tales tarjetas podrian ser almacenadas
en cadenas de llaves, cuerdas, ganchos() u otros
dispositivos similares que son facilmente retirados de
una bolsa o bolsillo. De eéta forma, cuando el consumidor
necesita utilizar la tarjeta durante una transaccién, la
tarjeta puede ser facilmente retirada y dada al

comerciante. Esto suministra un nivel agregado de

‘conveniencia al consumidor al hacer el proceso de pago

mas répido y simple. Adicionalmente, el comerciante es
capaz de mover a los clientes a través de la cola méas
rapidamente, mejorando la satisfaccién del cliente. Un

beneficio adicional de almacenar tarjetas frecuentemente



utilizadas en una cadena de llaves o dispositivos
similares es que la posibilidad de que la tarjeta se
pierda disminuye. Esto en razén a que una tarjeta simple
es mucho mas facilmente extraviada que una tarjeta

adherida a una cadena de llaves.

Las tarjetas de tamafio convencional, sin embargo,
son demasiado grandes % problemadticas para ser
convenientemente almacenadas enana cadena de 1llaves o
dispositivo similar. Los items individuales sobre una
cadena de llaves deben ser pequefios y compactos de tal
forma que la cadena de llaves pueda acomodar numerosos
items. Adicionalmente, la cadena de llaves vy los
similares son a menudo ubicadas en bolsillos de ropa, los
cuales pueden ser pequefios. Finalmente, los items mé&s
grandes, tales como las tarjétas de crédito
convencionéles, podrian ser dobladas o danadas de alguna
otra forma cuando se almacenan en un dispositivo tal. como
en una cadena de llaves. De esta forma, para que una

tarjeta sea efectivamente llevada enana cadena de llaves,

su tamano debe ser significativamente reducido.

El grado en el cual las tarjetas convencionales se

pueden reducir en tamafio, sin embargo, esta limitado por
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los requerimientos de los lectores de tarjetas de banda
magnética estandar, tales como los terminales punto de

venta (“POS”)/a través de los cuales el usuario “barre” la

tarjeta para hacer una compra o pago. Con el fin de
— T N~

-~

asegurar la Inter. operatividad entre 1los lectores de
banda magnética vy las tarjetas que 1llevan bandas
mégnéticas, los parametros que definen la banda magnética
estédn gobernados por la Internacional Organization for
Standardization (ISO) y la Internacional Electrotechnical
Comisién (IEC). La ISO/IEC 7811 suministra esténdares
para las caracteristicas fisicas de la banda magnética
que incluyen la localizacién de la banda sobre ia
tarjeta, el perfil de la superficie de la banda, vy ia
altura de la banda por encima de la superficie de 1la
tarjeta. Seria ventajoso para una tarjeta de tamafio
reducido cumplir con la ISO/IEC 7811, o ser de alguna

otra manera compatible con los lectores de tarjeta

existente y los terminales POS.

El funcionamiento adecuado de la banda magnética es

muy importante. En las tarjetas convencionales, tales

. como las tarjetas de crédito, las bandas magnéticas

contienen informacién codificada que los lectores

electrénicos pueden leer para desarrollar una funcién o

e e A b T



confirmar wuna identificacién. Por ejemplo, en las
tarjetas crédito y débito, la banda magnética - esta
usualmente codificada con una informacién de cuenta
especifica tal como el numero de tarjeta de crédito, el
nombre del portador, la fecha de expiracién de 1la
tarjeta, y un cbdigo de identificacién personal. Si el
dispositivo electrénico para lectura. de la informacién
codificada no puede leer adecuadamente la banda
magnética, el vendedor debe ingresar la informacién
manualmente, utilizando un teclado, teléfono, u otro
dispositivo similar. El ingresar manualmente la
informacién codificada agrega tanto costos directos como
indirectos al vendedor. Por ejemplo, el tiempo adicional
necesario para ingresar la informacidén manualmente puede
incrementar las necesidades de registrar los operadores y
disminuye la capacidad del vendedor de atender otros
asuntos dé los <clientes. Ademds, los vendedores son
frecuentemente cargados con tarifas de transaccién que
sientes por el emisor de la tarjeta por una transaccién

ingresada manualmente.

De esta forma, existe necesidad de suministrar
tarjetas, tales como tarjetas de crédito, que sean de

tamano reducido comparadas con las tarjetas habitualmente

[,
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usadas, y a un sean operables con los lectores
habitualmente utilizados. Tal tarjeta mejoraria
grandemente la eficiencia de las transacciones
frecuentes, incluyendo transacciones de ventas, al

permitirle a las tarjetas regularmente utilizadas ser
rapida y fAcilmente retiradas. Adicionalmente, en razén a
que tal tarjeta podria ser fécilmente almacenada en una
cadena de llaves o dispositivo similar, la probabilidad
de que la tarjeta se pierda o refunda se reduce.
Finalmente, en razén a que tal tarjeta seria compatible
con los lectores habitualmente utilizados, no se
requeriria un redisefio de la tecnologia de lectores de

tarjeta existentes.

BREVE RESUMEN DE LA INVENCION

En un aspecto, la presente invencién suministra una
tarjeta de datos que es de un tamafio reducido comparada
con las tarjetas de un tamafio de tarjeta de crédito, vy

contiene un medio de almacenamiento de informacién, tal
como una banda magnética o un chip de computadora, que

puede ser leido por la tecnologia d electores de tarjeta

existente.




En otro aspecto, una tarjeta de datos de tamano
reducido se suministra con una banda mégnética, la cual
se locéliza cerca de un borde de la tarjeta, sobre el
cual se codifican datos. Tal banda magnética es de tamarfio
reducido comparada con las bandas magnéticas encontradas
en las tarjetas de tamafio convencional, y contienen datos
codificados a una mayor densidad de bits que sobre las
tarjetas.de tamafio convencional. La banda magnética es
compatible con la tecnologia de lectores De tarjeta

existente.

En aun otra modalidad, una tarjeta de datos de
tamanio reducido se suministra con un hueco para permitir
el almacenamiento en una cadena de llaves, y el nucleo
puede estar compuesto, al menos en parte, de poliéstef.
Adicionalmente, la superficie de la tarjeta de datos de
la presenée invencién podria ser suministrada con
hoyuelos resaltados o} crateres para mejorar la
agarrabilidad de la tarjeta. Adicionalmente, la
informacidén puede ser impresa.sobre la superficie de 1la
tarjeta, con el fin de reducir o eliminar la necesidad de

labrar la tarjeta con letras o labrados resaltados.

T e o eyt e
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En aun otro aspecto, la tarjeta de datos de tamafio
reducido de la presente invencién puede tener un borde

angulado.

BREVE DESCRIPCION DE LOS DIBUJOS.

La figura 1A es una ilustracién de una vista frontal

de una tarjeta de crédito convencional.

La figura 1B es una ilustracién de wuna vista

posterior de una tarjeta de crédito convencional.

La figura 2A es una ilustracién de una vista frontal
de una modalidad preferida de 1la tarjeta de datos de

tamafio reducido de la presente invencién.

La figura 2B es una ilustracién de 1la vista

posterior de la modalidad mostrada en la figura 2A.

La figura 3A es una ilustracién de la vista frontal
de otra modalidad preferida de la tarjeta de datos de

tamanio reducido de la presente invencién.

\

e e e, TR
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La figura 3B es una ilustracién de 1la vista

posterior de la modalidad mostrada en la figura 32.

La figura 4A es una ilustracién de la vista frontal
de otra modalidad preferida de la tarjeta de datos de

tamano reducido de la presente invencién.

La figura 4B es una ilustracién de la vista frontal
de otra modalidad preferida de la tarjeta de datos de

tamanio reducido de la presente invencién.

La figura 4C es wuna ilustracién de la vista

posterior de la modalidad mostrada en la figura 4A.

La figura 4D es wuna ilustracién de wuna vista

posterior alternativa de la modalidad mostrada en la

figura 4A. ~

La figura 5A es una ilustracién de la vista frontal
de otra modalidad preferida de la tarjeta de datos de

tamano reducida de la presente invencién.

La fiqgura 5B es wuna ilustracién de 1la vista

posterior de la modalidad mostrada en la figura 5A.



P

11

La figura 6A es una ilustracidén de la vista frontal

de otra modalidad preferida de la tarjeta de datos de

tamafio de tamafio reducido de la presente invencién.

La figura 6B es wuna ilustracién de la vista

posterior de la modalidad mostrada en la figura 6A.

La figura 7A es una ilustracién de la vista frontal
de otra modalidad preferida de la tarjeta de datos de

tamafio reducido de la presente invencién.

La figura 7B es una ilustracién de la vista frontal

de otra modalidad preferida de la tarjeta de datos de

tamafo reducido de la presente invencién.

La figura 7C es una ilustracién de la vista frontal
de otra modalidad preferida de 1la tarjeta de datos

reducida de la presente invencién.

La figura 8A es una vista parcial en seccién de otra
modalidad preferida de la tarjeta de datos de tamafo

reducido de la presente invencién tomada a través de la
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banda de rodadura donde la banda de rodadura incluye

hoyuelos resaltados.

La figura 8B es una vista parcial en seccién de otra
modalidad preferida de. la tarjeta de datos de tamafio
reducida de la presente invencién tomada a través de la
banda de rodadura donde la banda de rodadura incluye

crateres.

La figura 9A es una ilustracién de la vista frontal
de otra modalidad preferida de la tarjeta de datos de

tamario reducida de a presente invencién.

La figura 9B es wuna ilustracién de 1la vista
posterior de la modalidad mostrada en 1la figura en la

figura 9A.

La figura 9C es una ilustracién de la vista lateral de la

modalidad mostrada en la figura 9A.

La figura 10 es una ilustracién de los estandares
ISO/IEC 7811 para localizacién y anchura de las pistas 1

Y 2 de los datos de banda magnética.

-
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La fiqura 11 es una ilustracién de los estandares
ISO/IEC 7811 para localizacién y anchura de la pista 3 de

datos de banda magnética.

La figura 12 es una ilustracidén de los estandares

ISO/IEC 7811 para localizacién y tamafio de la banda

magnética.

La figura 13A es una ilustracién de la vista frontal
de otra modalidad preferida de la tarjeta de datos de

tamafio reducido de la presente invencién.

La figura 13B es wuna ilustracién de la vista

posterior de la modalidad mostrada en la figura en la

figura 13A.
DESCRIPCION DETALLADA DE LA INVENCION

Se hace ahora referencia a las modalidades
preferidas presentes de la invencidén, cuyos ejemplos se

ilustran en los dibujos que la acomparian.

Las figuras 1A-B ilustran una modalidad de una

tarjeta de crédito convencional. La figura 1A muestra el
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lado frontal de una tarjeta de crédito de tamafio estandar

<

convencional 10, que es tipicamente labrada
’(

letras resaltadas con un numero de tarjeta de crédito 11,
i
X )
una fecha de expiracién 12 y el nombre del portador de la
R

tarjeta 13. Tal tarjeta también usualmente mantiene el

PR nombre del banco emisor 14, y la compafiia de tarjeta de
crédito, tal como American Express®, MasterCard®, o

Visa®, 15. Esta también puede contener otra informacién,
e —————

tal como los logos del patrocinador y/ un “platinum” o
indicacién similar. Adicionalmente, la tarjeta de crédito
puede conteger una fotografia de identificacién del

~
portador de la tarjeta con propdsitos de seguridad. El

lado posterior de la tarjeta convencional 10, mostrada e
la figura 1B, contiene tipicamente una caja 16 que se
iﬁ puede firmar por el portador de la tarjeta que se utiliza

para propositos de verificacién cuando se hace una

compra. Adlcionalmente, el lado posterior de la tarjeta

10 contiene una banda magnética 17, q&é corre)paralela a
- _\_ — = e

A

la dimensién mas larga de la tarjeta. La banda magnética

17 almacena informacién, tal como el numero de la tarjeta

de crédito, que se puede leer por un punto convencional

de terminales de venta (“POS”). Una tarjeta de crédito

estdndar es aproximadamente/gé/B/de pulgada de largo por

2 1/4 de pulgada dgalto,

para una proporcidn de aspecto

e o iyt e
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(longitud/altura) de aproximadamente| 1.5 y tiene un

grosor de aproximadamente 0,75 mm.

La tarjeta de la presente invencién incluye un medio
de almacenamiento de informacién. Por “medio de
almacenamiento de informacién”, se significa un medio que
es agregado a la tarjeta que almacena informacién de una
manera magnética, electrénica, o electromagnética. Este
termino no incluye informacién impresa o fijada o
imprimida directamente sobre 1la- tarjeta. Medios de
almacenamiento de informacién de ejemplo adecuados para
el uso con la presente invencién incluyen, pero no estan

limitados a bandas magnéticas y chips de computadora.

Las figuras 2A-B describen una modalidad preferida
de 1la presente invencidén, que incluye una tarjeta
generalmenté rectangular 20, una banda magnética 21, y un
hueco 22. 1las dimensiones de 1la tarjeta 20 son

e largo por

de pulgady/ de alto para una proporcién de aspecto

aproximadament

(longitud/altura) de_aproximadamentle y un grosor de

aproximadamente 0,75 . Esta es una reduccién

P
significativa d;\\T§§’/éimensiones de wuna tarjeta de

crédito estandar. Como se apreciaria por un experto en la
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técnica, las dimensiones especificas anteriores son solo
representativas, y la presente invencidén no estd limitada

a ninguna dimensién e particular. Preferiblemente, la

presente invencidén es llevada a cabo utilizando tarjetas -

con dimensiones que varian en longitud de aproximadamente
a

,Ll-]-g,‘,
aproxima ameﬂte—fkéﬁggggéa a 1

forma, la proporcidén de aspec

variar desde aproximadamente 0,53

La banda magnética 21 estd localizada sobre e lado
posterior de la tarjeta 20, como se muestra en la figura
2B y estd orientada perpendicularmente a la dimensién més
larga de la tarjeta. Alternativamente, la banda magnética
se podria localizar sobre el lado frontal de la tarjeta

20. En una modalidad de a presente invencién, la banda
magnética 21 es de aproximadamentg 0,41 pulgada de

ancho.. En otra modalidad mostrada por ejemplo en la/

figuras 33A-B la banda magnética 31 es de aproximadamente

0,25pulgadas de ancho.

La ISO/IEC 7811 suministra estédndares para la

localizacién de la bandaa tarjeta, el perfil de

la superficie de la banda, y la altura de la banda por

T T
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encima de la superficie de la tarjeta. Generalmente, los
disefiadores de la tarjeta intentan cumplir con estos
estédndares para asequrarse la compatibilidad con 1los
terminales POS existentes. Inesperadamente, la tarjeta de
la presente invencidén es compatible con los terminales de
punto de venta sin cumplir con varios de los aspectos de
los estandares ISO/IEC, como se explica con mas detalle

adelante.

Finalmente, el hueco 22 es mostrado como localizado
en una esquina de la tarjeta 20, y le permite a la
tarjeta ser fécilmenfe llevada en una cadena de llaves o
dispositivo similar. Debe ser evidente para el experto en
la técnica que el hueco 20 se puede localizar en
cualquier parte de la tarjeta que le permita a la tarjeta
ser llevada por una cadena de 1llaves o dispositivo

. * 4 . 1} 7’ .
similar y no interfiera con la banda magnética.

Las figuras 3A-B muestran una modalidad alternativa
preferida. Como en la modalidad previa esta modalidad
incluye una tarjeta generalmente rectangular 30, una
banda magnética 31, que esta orientada perpendicularmente
a la dimensién mas larga de la tarjeta, y un hueco 32.

Aqui, sin embargo, la banda magnética 31 es mas estrecha
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en lo ancho que la banda magnética 21 de la figura 2B.
Una banda magnética mads estrecha se puede utilizar cuando
se necesita menos informacién almacenada en la banda
magnética o cuando las técnicas de codificacidén permiten
que mas informacién sea almacenada en un espacio

reducido.

Las figuras 4A-D muestran a modalidades preferidas
alternativas. La figura 4A muestra una tarjeta de forma~
generalmente rectangular 40 <con un hueco 42. Las
dimensiones de la tarjeta (2 1/8 pulgadas por 1 1/4
pulgadas) son mostradas sobre a figura 4®* y son
significativamente reducidas de la tarjeta de crédito de
tamano estandar. Adicionalmente, la tarjeta 40 contiene
una’fotografia de identificacidén 43, varios logos 44 vy
45, y una informacién adicional 46. Ademés, la
informacién labrada, tal como el numero de tarjeta de
crédito de da fecha de expiracidén (no mostrada) se puede
incluir. Otras disposiciones de logos, e informacién debe
ser evidente para un experto en la técnica de ‘esta
descripcidén o de la préactica. Por ejemplo, la figura 4B
muestra la tarjeta 40° que es similar a la tarjeta 40

(figura 4A) pero sin la fotografia de identificacién, vy
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con una disposicidén diferente de logos % otra

informacién.

La figura 4C muestra el lado posterior de la tarjeta
40, descrito en la figura 4A, que incluye la banda
magnética 41 orientada perpendicularmente a la dimensién
mass larga de la tarjeta. Adicionalmente, la figura 4C
incluye un bloque de firma 47. El bloque de firma 47 debe
ser firmado pof el portador de la tarjeta, y se utiliza
para verificacién de la firma cuando se hace una compra.
Finalmente el lado posterior de la tarjeta 40 puede
contener logos 48 y otra informacidén, como seria evidente

a un experto en la técnica.

La figura 4A muestra disposiciones alternativas del
lado posterior de la tarjeta 40. Esta muestra la banda
magnética i1 que es mas angosta que la banda magnética
41 de la figura 4C. Las bandas magnéticas mas estrechas
se pueden utilizar cuando se requiere que menos
informacién sea almacenada e la banda magnética, o cuando
las técnicas de codificacién permiten que mas informacién

sea almacenada en menos espacio.
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Las figuras 5A-B muestran una modalidad alterﬁativa
preferida, que incluye una tarjeta de forma generalmente
de forma rectangular 50, y una banda magnética 51,
orientada perpendicularmente a la dimensién méas larga de
la tarjeta. A diferencia de las modalidades previas, la
presente modalidad no contiene un hueco. Mientras que un
hueco es una forma de ayuda para unir una tarjeta de la
presente invencidén a una cadena de llaves o dispositivo
similar, tal hueqo no se requiere. De esta forma, la
tarjeta se puede unir a la cadena de llaves mediante un
clip o un dispositivo similar. Adicionélmente, la tarjeta
de la presente invencidén no requiere ser almacenada sobre
una cadena de llaves o dispositivo simila; y podria ser
almacenada de cualquier formalescogida por el consumidor,
tal como directamente en el bolsillo o bolsa del
consumidor. Debe ser facilmente evidente para loé
expertos qué cualquiera de las modalidades descritas aqui

se podria modificar de tal forma que el hueco se remueva.

La figura 6A-B muestran aun otras modalidades
preferidas alternativas, que incluyen una tarjeﬁa de
forma generalmente rectangular 60, una banda magnética
61, y un hueco 62... La banda magnética‘61 estéd orientada

paralela a la dimensién mis larga de la tarjeta. Como se
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describe anteriormente, la banda magnética 61 es
preferiblemente compatible con los lectores de banda
magnética existentes. La banda magnética 61 puede ser
estrecha o ancha dependiendo de 1la cantidad de datos
requerida al ser almacenada y el grado de comprensidén de
los datos. En razén a que la banda magnética 61 esté
orientada en forma paralela a la dimensién mas larga de
la tarjeta, esta podria ser <capaz de almacenar una
cantidad mayor de informacién a una anchura dada que la
banda magnética 21 de la figura 2B que esta orienﬁada de
manera perpendicular a 1la dimensién mds grande de la
tarjeta. Asi, la presente modalidad puede ser mas
fdcilmente ejecutada cuando mayores cantidades de
informacidén almacenadas se requieren. Debe ser facilmente
evidente para un experto e la técnica que cualquiera de
las modalidades descritas aqui se puedan modificar de tal

-

forma que la banda magnética este orientada paralela a la

dimensién mas grande de la tarjeta.

Las tarjetas de «crédito convencionales y las
similares han sido generalmente de forma rectangular. Sin
embargo, la tarjeta de la presente invencién puede tomar
otras formas. Por ejemplo, la tarjeta podria tener

cualquier numero de formas geométricas tal como

PRI
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triangular o trapezoidal. Adicionalmente, la tarjeta
podria tomar la forma de los objetos de ocurrencia
natural o hechos por humanos, tales como Aarboles de pino
aeroplanos. Tales formas podrian estar relacionadas con
el emisor patrocinadqr de la tarjeta. Asi, una tarjeta
de crédito que un consuﬁidor pueda utilizar para acumular
millas de vuelo frecuente podria ser en la forma de un
aeropland. Las dimensiones de tales tarjetas generalmente
se comportarian con los tamafios guia sugeridos aqui. En
razén a que tales tarjetas no son rectangulares, la banda
magnética no ‘necesariamente estaria orientada como se
describié anteriormente (paralela o perpendicular a la
dimensién m&s grande de la tarjeta). Asi, 1la banda
magnética podria estar orientada en cualquier numero Ae

formas, dependiendo de la forma de la tarjeta.

Adicidhalmente, cualquiera de las modalidades
descritas aqui podrian ser suministradas con una banda de
rodadura para incrementar la agarrabilidad de la tarjeta.
Tales bandas de rodadura son descritas en detalle en la
solicitud de patente estadounidense N. 09/611, 320
presentada en julio 6, 2000, cuya totalidad se incorpora

aqui como referencia.
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Estas bandas de rodadura podrian tomar la forma de
una pluralidad de hoyuelos resaltados dispuestos sobre
una superficie de la tarjeta. Las bandas de rodadura
estdn preferiblemente dispuestas sobre la superficie. e}
caré de la tarjeta que entra en contacto con el usuario
para increﬁentar a agarrabilidad. Las figuras 7A-C

muestran 3 modalidades preferidas alternativas de la

presente invencién en las cuales la superficie de la

tarjeta se suministra con bandas de rodadura. Cada numero
de hoyuelo 77 estd dispuesto para formar una pluralidad
de bandas de rodadura 76 sobre a cara frontal 71 de'la
tarjeta 70. En la figura 7A, los hoyuelos 77 estan
dispuestos para formar bandas de rodadura 76 en un patrén
triangular o una linea. Los hoyuelos 77, sin embargo,
también pueden estar dispuestos e cualquier nuUmero De
patrones. Como se  describié en 1la figura 7A-7C, las
bandas de Eodadura 76 estén localizadas cerca de un borde
73 de la tarjeta 70, y en cada modalidad preferida
descritas en las figuras 7A-7C, una banda de rodadura 76
esta localizada cerca al borde superior 72 de la tarjeta
70. Otras disposiciones de hoyuelo 77 que forman bandas
de rodadura 76 deben ser evidentes para el experto en la

técnica de esta descripcién o de la practica de la
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invencién dependiendo del uso de la tarjeta pretendido o

experimentado.

La figura B8A muestra una vista en seccién de una

)

modalidad preferida de la tarjeta 70 de la presente

invencién tomada a lo largo de la linea X-X de 1la figura
7A, en la cual los hoyuelos 77 estidn resaltados en la
cara frontal 71 de la tarjeta 70. En £al,modalidad, la
altura de cada hoyuelo se debe seleccionar con el fin de
no interferir con la operacién adecuada del terminal POS
u otros dispositivos que requieran que la tarjeta sea

barrida en o a través del dispositivo.

La figura 8B muestra una vista en seccién de una
modalidad preferida altérnativa de la tarjeta 70 de la
presente invencién. En esta modalidad, los hoyuelos son
creados de‘tal manera que crean crateres individuales i7
en los cuales el labio del <crater es resaltado
ligeramente por encima de la superficie frontal 71 de la

tarjeta 70, mientras que el centro del crater esta

ligeramente por debajo de la superficie de la tarjeta.

‘Mientras que las modalidades especificas descritas

aqui son tarjetas que tienen bandas magnéticas tales como

e o te Ty
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tarjetas de crédito, tarjetas debito, y tarjetas de banco
estas son por via de ejemplo, y la invencién no esta
limitada a este tipo de tarjetas. Asi como la presente
invencién puede ser trabajada para muchos diferentes
tipos de tarjetas ~de datos incluyendo tarjetas
inteligentes (es decir tarjetas que contienen chips de
computadora que almacenan informacién), tarjetas de
valores almacenados, tarjetas de chips de proximidad, y
otras tarjetas que son caéaces de almacenar informacién.
Una discusién detallada de las tarjetas de datos que
contienen los chips de computadora empotrados se pueden
encontrar en la patente estadounidense N. 4, 443,027 de
McNeely et al, .cuya totalidad se incorpora aqui como

referencia.

Otra ﬁodalidad preferida de la presente invencién
sera ahora‘ descrita con gran detalle. Esta modalidad
preferida, mostrada en las figuras 92-C, incluye una
tarjeta generalmente rectangular 90, una tira magnética
91 y un hueco 92. La cara frontal 93 de la tarjeta 90 es
mostrada en la figura 9A; la cara posterior 94 de la
tarjeta 90 es mostrada en la figura 9B. Las dimensiones

aproximadas de la tarjeta 90como se indica en la figura

9, son 1 9/16 de pulgada (altura) por 2 9/16 de pulgada
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(longitud). La anchura de la tarjeta, mostrada e la
figura 9C (no escala) es aproximadamente 0,75 mm. Estas
dimensiones de altura y longitud son reducidas de las
dimensiones . de la tarjeta de <crédito de tamario
convencional, que son aproximadamente 2 % de pulgadas

(altura) por 3 3/8 de pulgadas (longitud).

Una vez de nuevo, las dimensiones especificas de la
tarjeta 90 son representativas solamente, y la presente
invencién no esta limitada a ninguna dimensién en
particular. Sin embargo, la presente invencién es
preferiblemente llevada a cabo utilizando tarjetas con
dimensiones que varian desde aproximadamente 1 pulgada
por 1 pulgada a aproximadamente 1 7/8 de pulgada a 3

pulgadas.

La cara frontal 93 de la tarjeta 90 contiene varia

informacién tal como el numero de la tarjeta 95, la fecha

de expiracién 96, y el nombre del portador de la tarjeta
97. Esta informacién puede ser labrada sobre la tarjeta.
En una modalidad preferida, la tarjeta esta libre o

desprovista de labrados u otras letras resaltadas. En tal

modalidad, 1la informacién puede ser impresa sobre la
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tarjeta utilizando técnicas de impresién léser, como son

conocidas en el arte.

Entre las caras frontal y posterior 93 y 94 de la
tarjeta 90 se encuentra el nucleo 99, como se muestra en
la figura 9C. Este nucleo puede estar compuesto de, al
menos en parte, poliéster._En una modalidad, el ntcleo
estd compuesto de 80% de poliéstér y 20% dé polivinil
cloruro (PVC). El1 uso del poliéster en el nucleo es
ventajoso por que este incrementa la durabilidad de la
tarjeta. Como serd evidente para un experto en la
técnica, varios porcentajes de poliéster y otros
materiales se pueden utilizar para el nucleo de la

tarjeta.

En la modalidad mostrada en las figuras 9A-C, la
banda lmagﬁética 91 estd ubicada paralela al borde
inferior 98 de 1la tarjeta 90. El borde inferior, por
supuesto, esta definido con respecto a la orientacién
particular de la tarjeta mostrada en la figura 9B. Como
seria facilmnte evidente para un experto en la técnica,
la rotacién de la tarjeta 90 podria originar que el borde
2inferior” 98 aparece como si este estuviera a la

derecha, izquierda, o en el borde superior. La banda
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magnética 91 se utiliza para almacenar datos codificados
tal como el nombre del portador de la tarjeta, una
tarjeta de crédito u otro numero de cuenta, fecha de
expiracidén de la tarjeta, y un cédigo de identificacién
personal u otra seguridad de informacién. La dimensién
longitudinal de la banda magnéticé 91 es aproximadamente
2 9/16 de pulgadas. Como se definié aqui, la dimensién
longitudinal de una banda magnética es la dimensidén mas

grande de la banda magnética. Sin embargo, como se

- describié anteriormente, la presente invencién no esté

limitada a ninguna dimensidn en particular.
Preferiblemente, la dimensién longitudinal de 1la banda
magnética varia desde aproximadamenhte wuna pulgada a

aproximadamente 3 pulgadas.

Los requisitos de 1la ISO/iEC 7811, que especifican
los estandares internacionales para bandas magnéticés
seran ahora discutidos, y 1luego comparados con las
caracteristicas de la banda magnética 91 de la presente
invencién. Los disefiadores de las tarjetas quev llevan
bandas magnéticas intentan cumplir con los estandares
establecidos por la ISO/IEC 7811 con el fin.de asegurar
la compatibilidad y con los lectores de banda magnética vy

los terminales POS corrientes.
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La ISO/IEC 7811 especifica que una banda magnética
puede contener hasta 3 pistas de informacién codificadas.
Como se apreciara por un experto en la técnica, cada
pista es esencialmenteluna banda con anchura especificada
y localizacién que corre por la longitud de la banda
magnética, sobre los cuales los datos estén codificados.
De acuerdo <con la ISO/IEC 7811, 1la banda 1 esté
localizada en forma mfids cercana al borde de la tarjeta 'y
contiene datos codificados a 210 bits por pulgada (bpi).
La pista 2 es adyacente.a la banda 1 y contiene datos
codificados a 75 bpi. La figura 10 muestra la anchura y
localizaciéh de pistas 1 y 2 como se especificé por la
ISO/IEC 7811-4, cuya totalidad se incorpora aqui como
referencia. La pista 3 es la mé&s lejana desde e borde de
la tarjeta y contiene datos codificadosl a 210 bpi. La
figura 11 ﬁuestra la anchura y localizacién de la pista 3
como lo especifica la ISO/IEC 7811-5 cuya totalidad se

incorpora aqui como eferencia.

En todos los casos, los datos estian codificados

sobre las pistas utilizando <codificacién de dos
frecuencias, como se especifica en la ISO/IEC 7811. Como

lo entenderd un experto en la técnica, una codificacién

——
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de dos frecuencias involucra el uso de transiciones de
flujo para codificar datos. La codificacién comprende
datos y transiciones de reloj juntas. La presencia de una
transicién de flujo entre transiciones de reloj significa
que el bit es un “unof , la ausenta de una transicién de
flujo significa un “cero”. Discusién detallada adicional
de la codificacién de dos frecuencias se puede encontrar
en a ISO/IEC 7811-2 y la 7811-6, cuya totalidad se

incorpora aqui como referencia.

Cada pista de datos contiene un “centinela de
inicio”. El centinela de inicio es el primer bit de
datos, e indica el inicio de los datos codificados sobre
cada pista. Como se muestra en la figura 12 la ISO/IEC
7811 especifica que la localizacién del centinela de
entrada es aproximadamente 0,293 pulgadas desde el lado

derecho de la tarjeta para todas las.pistas.

La figura 12 muestra caracteristicas fisicas
adicionales para las andas magnéticas, como se especificd
en la ISO/IEC 7811. La 1longitud minima de 1la banda
magnética .se especifica como 3, 135 pulgadas (3,250
pulgadas de minimo para el borde derecho de la tarjeta al

borde izquierdo de la banda menos 0,115 pulgadas maximo

PN —
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desde el borde derecho De la tarjeta al borde derecho de
la banda). La anchura minima de la banda magnética es 025
pulgadas para tarjetas que utilizan pistas 1 y 2, y 0,41

pulgadas para tarjetas que utilizan todas las 3 pistas.

La banda magnética 91 (figura 9) es diferente en

varios Vaspectos de las bandas magnéticas especificadas
\\\Sér la ISO/IEC 7811. Primero, la longitud de 1la banda
2 9/16

magnética 91 es aproximadafente pulgadas,

significativamente mas corta que

minimo de la longitud especificada por la ISO/IEC 7811.

Segundo, los datos sobre la banda magnética 91 se
codifican en densidades de bit mayores que aquellaé
prescritas e la ISO/IEC 781l1. La banda magnética 91
contiene datos que se codifican sobre las pistas 1 y 2.

-

Con el fin de asegurar que se codifican suficientes datos
en Aareas de bandas magnéticés mas pequenias, los datos se
codifican sobre la pista 1 a 260 bpi Y SOBRE LA PISTA 2 A
100 BPI. Juntas densidades de bip son significativamente
mayores que aquellas especificadas en 1la 'ISO/IEC 7811
para las pistas 1 vy 2 (210 bpl 'y 75 bpi,
respectivamente). Como se apreciard por un experto en la

técnica, los datos también pueden ser codificados sobre
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la pista 3 si es necesario o deseable en |una

circunstancia particular. También se debe notar que la

presente invencidén esta limitada por estas densidades de

vida especificas, y otras densidades de bit podrian ser
seleccionadas para asegurar el almacenamiento de la
cantidad apropiada de informacién en el espacio

disponible.

También, como se muestra en la figura 9B, el
centinela de inicio del 1la banda magnética 91 esta
localizado a 0,200 pulgadas del borde derecho De 1la
tarjeta 90. Esta localizacién del centinela de inicio es
significativamente diferente de la especificada en la
ISO/IEC 7811, que especifica que el centinela de inicio
se debe localizar a 0,293 pulgadas del borde derecho de
la tarjeta.

Preferiblemente, los datos sobre las pistas 1 y 2 de
la banda magnética 91 se. codifican utilizando
codificacién de dos frecuencias esténdar. Sin embargo, se
debe entender por un experto en la técnica que la
presente invencidén no est& limitada a una técnica de
codificacién particular. Preferiblemente, el ancho de

cada pista y la distancia de cada pista desde e borde

et e e e s o e e T ©
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inferior 98 de la tarjeta 90 cumple con los requisitos de
la ISO/ISE 7811, como se describidé anteriormente y se

muestra en la figura 10.

Las dimensiones ~de la tarjeta 90 misma son
diferentes de las dimensiones especificadas en la ISO/ISE
7810, cuya totalidad se incorpora aqui como referencia,
que generalmente especifica pardmetros fisicos y tarjetas
de identificacién. Notablemente, la ' ISO/ISE 7810
establece dimensiones minimas para identificacién de
tarjetas a 2,125 pulgadas por 3,370 pulgadas. Las
dimensiones de la tarjeta 90 son aproximadamente 1 9/16

pulgadas por 2 9/16 pulgadas.

Dado que la tarjeta 90 de la presente invencién no
cumple con numerosos estdndares y especificaciones
establecidgs por la ISO/ISE 7810 y la 7811, se esperaria
por aquellos expertos en la técnica que la tarjeta no
fuera operable <con lectores de banda magnética vy
terminales POS estédndar. Sin embargo, los ensayos
desarrollados sobre tarjetas prototipo indican que las
tarjetas de datos de la presente invencién son

compatibles con los equipos estandar.

~ rr————— wat
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Con el fin de ensayar las tarjetas prototipo,
veinticinco tarjetas, sustancialmente similares a
aquellas mostradas en las figuras 9A Y 9B y descritas
anteriormente, fueron ensambladas y codificadas con 25
cuentas diferentes. Estas 25 tarjetas fueron entonces
ensayadas utilizando 5 diferentes terminales POS. Los 5
terminales POS fueron terminales POS comerciales estéandar
elaborados por VeriFone 1Inc. Un namerq de veinticinco
tarjetas fueron ensayadas en cada uno de los cinco
terminales POS. Con el fin de asegurar la lectura
adecuada de la tarjeta se desarrollaron dos ensayos.
Primero, déspués de barrer cada tarjeta de ensayo a
través de la terminal, la terminal intento imprimir un
recibo que mostrard, entre otras cosas, el nombre de
asociado con la cuenta codificada sobre cada tarjeta.
Segundo, el terminal utilizd los datos obtenidos de la
tarjeta, e intenté acceso a sistema de ‘intercambio \%
obtener autorizacién para una transaccién. Todas las
tarjetas ensayadas pasaron ambas pruebas. Este ensayo
indica que las tarjetas de datos de la presente invencién
son inesperadamente compatibles con los terminales POS, a
pesar del né cumplimiento con numerosos aspectos de la

ISO/ISE 7810 y 7811.
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Ensayos adicionales se 1llevaron a.cabo utilizando
tarjetas similares a la tarjeta 130, mostrados en las
figuras 13A Y 13B. La tarjeta 130 difiere de la tarjeta
90 solo en que el borde 139 de la tarjeta 130 es
angulado. El mismo  protocolo de ensayo descrito
anteriormente se desarrollo sobre las veinticinco
tarjetas de manera sustancialmente similar a la tarjeta
130 como se muestra en las figuras 13 A Y B. La banda
magnética 131 sobre la tarjeta 130 es sustancialmente la
misma que la banda magnética 91 de la tarjeta 90 (figura
9B). Todas las tarjetas ensayadas pasaron tanto los
ensayos de recibo como de autorizacién. Asi, ensayando
las tarjetas prototipo de varias modalidades se revela
que las tarjetas de 1la presente invencién son Inter
operables con tecnologia de lector de tarjeta magnética vy
terminales POS a pesar del no cumplimiento con varias de

los esténdares ISO/IEC relevantes.

Ahora Se describird un métédo de uso de una tarjeta
de datos de tamario reduciao de la presente invencién.
Como se describié anteriormente, tal tarjeta se puede
almacenar sobre una cadena de 1llaves, cuerda, gancho 6
dispositivo similar. Alternativamente, la tarjeta puede

simplemente ser ubicada en el bolsillo o bolsa de un

%d\
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consumidor. Cuando un consumidor que lleva una tarjeta de
la tarjeta invencidén se aproxima a un terminal POS u otro
lector de tarjeta, tal como cuando hace transacciones de
venta, el consumidor puede ser requerido para que se
produzca la tras accién completa de la tarjeta. En razédn
de la conveniencia de almacenamiento, el consumidor
rapida y facilmente retira la tarjeta, y da la tarjeta al
comerciante para que la “barra” a través del lector, o el
consumidor se le pueda permitir “barrer” 1la tarjeta a el
mismo. El terminal POS u otra lector de tarjeta entonces
“lee” la informacién codificada sobre la tarjeta, tal
como el numero de tarjeta, el limite de crédito o
similar, y la transaccién se completa. La tarjeta puede
entonces ser realmacenada por el consumidor hasta el
siguiente uso.

Aunque‘modalidades particulares de la invencién se
han descrito e ilustrado aqui, se reconoce que
modificaciones variaciones se le puede _fécilmente
ocurrir a aquellos éXpertos en la técnica, y
consecuentemente se pretende que las reivindicaciones
sean interpretadas para cubrir tales modificaciones y

equivalentes.

PR
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una banda magnética.

4, (L{?a banda de datos como en la reivindicacién g ‘34 i

la banda magnética@ paralela a un borde

de dicha tarjeta.



tarjeta de datos como en la reivindicacién 3, @

dimensién m&s grande de dicha tarjeta.

\

6. %r)la tarjeta de datos como en la reivindicacién 3, Q/{Q

N - N
N \la banda magnética comprende dos pistas ara %

'»-} (

almacenar datos codificados.

7. Uﬁ:a banda de datos como en la reivindicacién 6, |
<)
\ una primera de dichas dos pistas comprende datos 7

CS codificados a densidades mayore& de aproxirﬁadament 200

\ r

: 8. U,n-f tarjeta de datos como en la reivindicacién 7'@

(‘ @a primera de dichas dos pistas comprende datos Q
. N s\

o

. \

9. Una tarjeta de datos como en la reivindicaciénCG\,D@

una sequnda de dichas dos pistas comprende datos
codificados a densidades mayores de aproximada

bits por pulgada.\

codificados

260 bits por pulgada.

-
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10. Ur@tarjeta de datos como en la reivindicacién
m@ a segunda de dichas dos pistas comprende datos 4
o

100 bits

codificados a aproximadamenté por pulgada.¢

11. Una tarjeta de datos como en la reivindicacién 6, W !

@os datos codificados se codifican dos % . .

frecuencias de codificacién. .

)

12. na tarjeta de datos como en la reivindicacién 1,

N

13. Una tarjeta de datos como e la reivindicacién 1,

= .
comprende{ ademads’ un nucleo dispuesto entre dicha primera (’7

/-—"/—“_\——————5 —
Yy sequnda <caras en donde dicho mﬁcleo \ /

oliéster

\ 14. Un<t}rjeta de datos como en la reivindicacién 13,

<en don;e.'dicho nicleo comprende aproximadamente 80% de /

poliéster.

15. Una tarjeta de datos como en la reivindicacién 1@

las dimensiones de dicha tarjeta son .‘



~/

\

aproximadamenwé//z/p9/l6 -pulgadas por aproximadamente 2

A
tarjeta de datos como en la reivindicacién g:gé;) CJL;>

16. Uﬁi) 6)64CL/
<§§§§;}dlcha primera y segunda caras{estan desprov1stas de ,<<f]&yf

letras resalEiSEE/,¢

17. Una tarjeta de datos como en la re1v1nd1cacm.\ é
fo?iiiiii:j§?§§§§> letras 1mpresas(<;:;;jzzf\ﬁésos una de

?‘\__—,
dichas primera y segunda caras.

18. U{lza tarjeta de datos como en la re1v1nd1cac1on& W

D
’\el medio de almacenamiento de informacién comprende

< un chip de compgg;;;;;x

——

19. Una tarjeta de datos como en la reivindicacién 1,(&;;j>

<E§§§EE£§§iE;ZEQS una banda de rodadura que comprende una
~N—
— -

pluralidad de hoyuelos resaltados para mejorar la
/—-\ T
agarrabllld%a—ae dicha tarjeta; en donde dicha pluralldad

hoyuelos resalados estdn dispuestos sobre una

e

dichas primeras y segundas caras, dicha una cara entra en

contacto con un usuario para mejoray la agarrabilidad.

eV[

- e e ke
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20. Una tarjeta de datos como en la reivindicacién 1,/§;Z;\\

7 X
comprende ademéds yJuna pluralidad de caracteres dispuestos
— -

una de dichas primera y segunda caraschada una de
—_

dicha pluralidad de créateres comprende: un labio y un

centro, y en donde el labio de cada crater esta levantado (7

ligeramente por encima de dicha una cara y el centro de

una superficie.

\

21. Una tarjeta de datos que comprende una primer cara,

TN
\ una segunda cara y una banda magnética, la banda ﬁ/\\/
magnética(E%%;;—tEEbaag/:;;;;;;:D a un borde de dicha \ C;;ﬁ

tarjeta y la banda magnética tiene una dimensién

en
N\
de aproximadamente 3, 135 pulgadas.

\\22 Un \xarjeta de datos como en la reivindicacién 21(:%53

longitud de menos

C:{/ donde w dlmen51on en longitud de la banda magnética esta

en rango_de aprox1madamen e 1 pulgada a prox1madamed§§i§i;>
pulgadas
23. UnT;}arjeta de datos como en la reivindicacién 22, én {::2:;
la

i

. ~

almacenar datos codificados.

banda magnética comprende 2 pistas para ////



- o
N

24. Una tarjeta de datos como en la reivindicacién 23,<§E:> h

ey

donde una primera de dichas dos pistas comprende datos

codificados a densidadesfagyores de 210 bits por puI;;;;T\

~

25. Una tarjeta de datos como en la reivindicacién 24, en

donde la primera de dichas 2 pistas comprende datos

/
codificados a aproximadamemfg¢5g67bfts por pulgada.

26. Una tarjeta de datos como en la reivindicacién 23, en

donde una segunda de dichas 2 vistas comprende datos

codificados a densidades mayores de aproximadamente 75

bits por pulgada.

27. Una tarjeta de datos como en la reivindicacién 26,

en donde la segunda de dichas dos pistas comprende datos

codificados a aproximadamehfe 100 bits por pulgada.
28. Una tarjeta de datos como en la reivindicacién 23, Z///L“///

en donde los datos codificados

S

codificados

et -

utilizando cgdificacién de dos frecuéncias.

—

29. Una tarjeta de datos como en la reivindicacién 21,

que comprende ademds un nucleo dispuesto entre icha

e
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N /
primera y segunda caras, en donde dicho nucleo comprende :,,//”//

poliéster.

*?———"‘*'___——‘\\‘

B e TR e

30. Una tarjeta de datos como en la reivindicacidén 29,

en donde el nucleo comprende aproximadamente ~80% de

poliéster.

f\

————

31. Una tarjeta de datos como en la reivindicacién 21,

en donde la dimensién de longitud de la banda magnética

es aproximadamente 2 9/16Apulgadas.

32. Una tarjeta de datos como en la reivindicacién 21,

en donde dicha primera y segundas caras estan ,//”"’

desprovistas de letras resaltadas. &/{ </7

—

33. Una tarjeta de datos como en la reivindicacién 21

v {

que comprende ademds letras impresds sobre \al menos una

de dichas primera y segunda caras.

=

34. Una tarjeta de datos como en la reivindicacién 21

que comprende ademds una banda de rodadura que comprende

una pluralidad de hoyuelos resaltados para mejorar la

agarrabilidad de dicha tarjetas en donde dicha pluralidad -~
ﬂ

una dq;Q

\

N\

de hoyuelos resaltados( estdn dispuestos /Sobfé

<
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N dichas primera y segunda caras, dicha una cara entra en \\

contacto con un usuario para mejorar la agarrabilidadj\7

35. Una tarjeta de datos como en la reivindicacién 21,

que s una pluralidad de créateres(disgustos
de dichas primera y segunda caras, cada una de

dicha pluralidad de crateres comprende: un labio de un

centro y en donde el 1labio de cada crater l(est

y elr‘_::::>

evantado pPpr encima de dicha una_cara,

T TN

centro de cada ¢rater estd@Tigeramente indentad

g""\/\
dé_dicha una cara.

36. Una tarjeta de datos como en la reivindicacién 21,

en donde dicha primera y segundas caras definen un hueco
x‘ 1qliiiiiiig

37. Una tarjeta de datos como en la reivindicacién 21,

que comprende ademas un borde angulado.

—@zzif””"—'ﬂ-ﬁﬂ——

38. Una tarjeta de datos que comprende una primer cara,

una - seqgunda cara, un borde angulado y un medio de (/////

almacenamiento de informacidén, en donde una dimensién mas

grande _de dicha tarjeta es menor de aproximadamente 3/8

_~
de pulgada.




39. Una tarjeta de datos como en la reivindicacién 38,

en donde la dimensién mas grande dicha tarjeta estd en el

aproxi - 1 7/8. de pu%ﬁifi#”jiji>

aproximadamente 3'§ulgadas.

rango de

\v')
40. Una tarjeta de datos como en la reivindicacién 38,
en donde el medio de almacenamiento de informacién
comprende una banda magnética.
41. Una tarjeta de datos como en la reivindicacién 40,
en donde la banda magnética estd ubicada paralela a un
borde de dicha tarjeta.

N 42. Una tarjeta de datos como en la reivindicacién 41,

en donde la banda magnética comprende dos pistas para

-

almacenar datos codificados.

-

43. Una tarjeta de datos como en la reivindicacién 42,

en donde una primera de dichas dos pistas comprende datos

codificados a densidades mayores de aproximadament

bits pof pulgada.

et s siriea
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44, Una térjeta de datos como en la reivindicacidén 43,

en donde la primera de dichas dos pistas comprende datds

codificados a aproximadamente 260 bits por pulgada.

45. Una tarjeta de datos como en la reivindicacién 42,

en donde una segunda de dichas dos pistas comprende datos

codificados a densidades mayores de aproximadame

bits pdr pulgada

46. Una tarjeta de datos como en la reivindicacién 45,

en donde la segunda de dichas dos pistas comprende datos

codificados a aproximadamente 10 its por pulgada.

47. Una tarjeta de datos como en la reivindicacién 42,

en donde los datos codificados se codifich d

codificacidén de dos frecuencias.
- __,_——-—-—"—"—"—-——‘*‘\

icha primera y segunda cara definen un hueco a

/
48. Una tarjeta de datos como en la reivindicacién 38, 1/////////— ?

su través,

49. Una tarjeta de datos como en la reivindicacién 38,

que comprende ademés un nlcleo dispuesto entre dicha
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’ O\

)

primera y segunda caras, en donde dicho nucleo comprende

poliéster.

50. Una tarjeta de datos como en la reivindicacién 49,
en donde dicho nucleo comprende aproximadamente 80% de

poliéster.

51. Una tarjeta de datos como en la reivindicacién 38,
en donde dicha primera y segunda caras estan desprovistas

de letras resaltadas.

52. Una tarjeta de datos como en la reiwvindicacién 38,
que comprende ademds letras impresa§/g;;:;\a menos, una

de dichas primera y segunda caras.

53. Una tafjeta de datos como en la reivindicacién 38,

en donde el medio de almacenamiento de informacién

comprende un chip de computadora.

54. Una tarjeta de datos como en la reivindicacién 38,

que Comprende “ademds Juna pista de rodadura que comprende

una pluralidad de hoyuelos resaltados para mejorar la

Z

N

N\

agarrabilidad de dicha tarjeta//ég donde dicha

bluralidad

~
uelos resaltados{ estdn dispuesto

g

y————
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48

dichas primera y segunda caras, dicha una cara entra en

contacto con un usuario para mejorar la agarrabilidad.

cada crater estd ligeramente indentado dentro de

una cara.

cada una de

un
Y D
te

+ Y en donde el labio de cada crater es ligeramen

antado por encima de dicha una cara, el centro de

dicHa

SB. Una{jﬁ}jeta de datos como en la reivindicacién 40,

(:£§§§§fi§§§§% ,1a banda magnética(/g;;;;:iiziiiﬁh de—manera

perpendicular a la dimensién mas Ywande de-dicha tarjeta.

}N. Una jeta de datos como en la reivindicacién 40,

1a banda magnética €std ubicadi

borde angulado.

paralela a dicho

A

i e oy o
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RESUMEN

Una tarjeta se reduce en tamafio desde el tamafio de
la tarjeta de crédito convencional. La accesibilidad de
la tarjeta se mejora por que a tarjeta puede ser
almacenada en un sitio separado de las tarjetas de tamarfio
convencional, tal como en wuna cadena de llaves o

dispositivo similar. La tarjeta de la presente invencién

tiene unos medios para almacenar informacién tal como una.

banda magnética o un chip de computador.

P. 479
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MINIATURE DATA CARD
BACKGROUND OF THE INVENTION

This invention relates generally to data cards, such as credit cards, that contain a

magnetic stnpe or other means of storing information. More particularly, this invention relates

' to such cards that are small in sxze

Cards of various kinds have become ubiquitous in modern society. People often
cariy a number of cards in their wallet or carrying case, including credit cards, ATM or bank
cards, debit cards, “smart cards,” insurance cards, a driver’s license, identification cards,
telephone calling cards, transit cards, library cards, and card-entry hotel keys. An increasing

number of consumer transactions require use of these cards, for example, as the form of

payment, or as identification necessary for another form of payment or admission. Quick and .

 accurate access to certain individual cards is useful and desirable for both the consumer and the

vendor of goods or services.

Typically, consumers store credit cards and other types of cards in a wallet or

carrying case. These wallets and carrying cases are frequently equipped with sleeves or slots for

holding one or more cards in an arrangement selected by the user. Because of the proliferation

s —

of the types and numbers of cards carried by consumers, cards are often held very tightly within
these sleeves or slots, making retrieval of a particular card difficult. Difficulty in removing a

single selected card increases the time necessary for the transaction, causes stored cards to be

frequently reshuffled and potentlally disorganized, and increases the hkehhood that cards will be
dropped or lost.

While the numbcr of cards typically carried by consumers is increasing, most
consumers use certain types of cards much more frequently than others. For example, some
consumers may use a credit card for nearly every sales transaction, but only rarely, if ever, use

calling cards, library cards, or insurance cards. Because a subset of the total number of cards

carried by consumers must be accessed repeatedly, it is particularly desirable to improve the
accessibility of these types of cards.

One way to improve accessibility of frequently used cards is by allowing them to be
stored in a separate location from the traditional wallet or carrying case. Such cards could be

stored on key-chains, lanyards, hooks, or other similar devices that are easily retrieved from a

SUBSTITUTE SHEET (RULE 26)
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bag or pocket. Thus, when a consumer needs to use the card during a transaction, the card may
be quickly retrieved and givexﬁ to the merchant. This provides an added level of convenience to
the consumer by making the payment process quicker and simpler. Additionally, the merchant is
able to move customers through the line more quickly, improving customer satisfaction. An
additional benefit of storing frequently used cards on a key-chain or like device is that the
possibility that the card will be lost is decreased. This is because a single card is much more

easily misplaced than a card attached to a key-chain.

Conventionally sized cards, however, are too large and cumbersome to be
c'onveniently stored on a key-chain or like device. The individual items on a key chain must be
. Small and compact so that the key-chain can accommodate numerous jtems. Further, key-chains
~ and the like are often placed in the pockets of clothing, which may be small. Finally, larger
items, such as conventional credit cards, could be bent or otherwise damaged when stored on a

device such as a key-chain. Thus, for a card to be effectively carried on a key-chain, its size
must be significantly reduced.

The degree to which conventional cards may be reduced in size, however, is limited
by the requirements of standard magnetic stripe card readers, such as point-of-sale (“POS™)
terminals through which the user “swipes” the card to make a purchase or payment. In order to
ensure interoperability between the magnetic stripe readers and cards bearing magnetic stripes,
the parameters defining the magnetic stripe are governed by the International Organization for
Standardization (ISO) and the International Electrotechnical Cbrnmission (IEC). ISO/IEC 7811

.. provides standards for the physical characteristics of the magnetic stripe including the location of

. the stripe on the card, the surface profile of the stripe, and the height of the stripe above the card

surface. It would be advantageous for a reduced-size card to comply with ISO/IEC 7811, or

otherwise be compatible with existing card readers and POS terminals.

Proper functioning of the magnetic sﬁ'ipe is very important. On conventional cards,
such as credit cards, magnetic stripes contain encoded information that electronic readers can
read to perform a function or confirm identification. For example, on credit and debit cards, the
magnetic stripe is usually encoded with specific account information such as the credit card
number, cardholder’s name, the card expiration date, and a personal identification code. If the

electronic device for reading the encoded information cannot prdperly read the magnetic stripe,

the vendor must enter the informarion,manual]y, using a keypad, telephone, or other similar

2
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device. Manually entering the encoded information adds both indirect and direct costs to the
vendor. For example, thé additional time necessary to enter the information ménually may |
increase needs for register operators and decrease the vendor’s ability to attend to other customer
matters. In addition, vendors are frequently charged increased transaction fees by the card issuer

for a manually entered transaction.

Thus, a need exists for providing cards, such as credit cards, that are reduced in size
from currently used cards, and yet still are operable with currently used readers. Such a card
would greatly enhance the efficiency of frequent transactions, including sales transactions, by
allowing regularly used cards to be readily and easily retrieved. Further, because such a card

- ) could be readily stored on a key-chain or like device, the probability that the card would be lost
or misplaced is reduced. Finally, because such a card would be compatible wﬂh currently used

readers, no redesign of existing card reader technology would be required.
BRIEF SUMMARY OF THE INVENTION

In one aspect, the present invention provides a data card that is reduced in size from

conventional credit-card-sized cards, and contains an information storage medium, such as a

magnetic stripe or a computer chip, that can be read by existing card reader technology.

In another aspect, a reduced-size data card is provided with a magnetic stripe, which
is located near an edge of the card, on which data is encoded. Such a magnetic stripe is reduced
in size from the magnetic stripes found on conventionally sized cards, and contains data encoded

.at a higher bit density than on conventionally sized cards. The magnetic stripe is compatible
~  with existing card reader technology.

Ednt

In yet anotheraspect, a reduced-size data card is provided with a hole to allow key-
chain storage, and thé core may be composed, at least in part, of polyester. Additionally, the
surface of a data card of the present invention may also be provided with raised dimples or
craters to enhance gripability of the card. Further, informati.on may be.prgn.t:c—l—;:the\wrfacc of

the card, in order to reduce or eliminate the need to emboss the card with raised lettering or
embossing.

In still another aspect, a reduced-size data card of the present invention may have an
angled edge. '

ESRERS
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1A is an illustration of the front view of a conventional credit card.
FIG. IB is an illustration of the back view of a conventional credit card.

FIG. 2A is an illustration of the front view of one preferred embodiment of the

reduced-size data card of the present invention.

FIG. 2B is an illustration of the back view of the embodiment shown in FIG. 2A.

FIG. 3Ais an illustration of the front view of another preferred embodiment of the
Lo / reduced-size data card of the present invention.

-

) FIG. 3B is an illustration of the back view of the embodiment shown in FIG. 3A.

FIG. 4A is an illustration of the front view of another preferred embodiment of the
reduced-size data card of the present invention.

FIG. 4B is an illustration of the front view of another preferred embodiment of the
reduced-size data card of the present invention,

FIG. 4C is an illustration of the back view of the embodiment shown in FIG. 4A.

FIG. 4D is an illustration of an alternate back view of the embodiment shown in FIG.
— 4A,

FIG. 5A is an illustration of the front view of another preferred embodiment of the
, - reduced-size data card of the present invention.

FIG. SB is an illustration of the back view of the embodiment shown in FIG. SA.

FIG. 6A is an illustration of the front view of another preferred embodiment of the
reduced-size data card of the present invention.

FIG. 6B is an illustration of the back view of the embodiment shown in FIG. 6A.

FIG.7A is an illustration of the front view of another preferred embodiment of the
reduced-size data card of the present invention
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FIG. 7B is an illustration of the front view of another preferred embodiment of the

reduced-size data card of the present invention

FIG. 7C is an illustration of the front view of another preferred embodiment of the -
reduced-size data catd of the present invention

FIG. 8A is a partial sectional view of another preferred embodiment of the reduced-

size data card of the present invention taken through the tread where the tread includes raised
dimples.

FIG. 8B is a partial sectional view of another preferred embodiment of the reduced-

/ size data card of the present invention taken through the tread where the tread includes craters.

FIG. 9A is an illustration of the front view of another preferred embodiment of the
reduced-size data card of the present invention.

FIG. 9B is an illustration of the back view of the embodiment shown in FIG. 9A.
FIG. 9C is an illustration of a side view of the embodiment shown in FIG. 9A.

FIG. 10 is an illustration of the ISO/IEC 7811 standards for locanon and width of
magnetic stripe data tracks 1 and 2.

FIG. 11 is an illustration of the ISO/IEC 7811 standards for location and width of
magnetic stripe data track 3.

FIG. 12 is an illustration of the ISO/IEC 7811 standards for magnefic stripe location
and size.

-

FIG. 13A’is an illustration of the front view of another preferred embodiment of the
reduced-size data card of the present invention.

FIG. 13B is an illustration of the back view of the embodiment shown in FIG. 13A.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made to the present preferred embodiments of the i invention,
e(amples of which are illustrated in the accompanying drawings.

5
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FIGs. 1A-B illustrate one embodiment of a conventional credit card. FIG. 1A shows

the front side of a conventional standard size credit card 10, which is typically embossed using

raised lettering with a credit card number 1 1, an expiration date 12, and the name of the card-
holder 13. Such a card also usually contains the name of the issuing bank 14, and the credit card
company, such as America{n Express®, MasterCard®, or VISA®, 15. It may also contain other
information, such as sponsor logos and/or a “platinum” or similar indication. Additionally, the
credit card may contain an identification photograph of the card-holder for security purposes.

The back side of conventional card 10, shown in FIG. 1B, typically contains a box 16 that can be
signed by the card holder, which is used for verification purposes when a purchase is made.
.. Additionally, the back side of card 10 contains a magnetic stripe 17, which runs parallel to the
m :} card’s ]argest dimension. Magnetic stripe 17 stores information, such as credit card number, that
can be read by conventional point of sale (“POS”) terminals. A standard credit card is
approxjgit\ely 33/8 in. long by 2 1/4 in. high, for an aspect ratio (length/height) of

approximately 1.5, and has a thickness of approximately 0.75 mm.

The card of the present invention includes an information Storage medium. By
“information storage medium,” is me;nf a medium that is added to the card that stores
information in a magnetic, electronic, or electro-magnetic manner, This term does not include
printed information either affixed to or printed directly on-the card. Exemplary information

storage media suitable for use with the present invention include, but are not limited to, magnetic
stripes and computer chips. T

-~ . FIGs. 2A-B depict a preferred embodiment of the present invention, inclﬁding a
{\ ' generally rectangular card 20, a magnetic stripe 21, and a hole 22. The dimensions of card 20
are approximately 2 1/8 in, long by 1 1/4 in. high, for an aspect ratio (length/height) of
approximately 1.7, anda thickness of approximately 0.75 mm. Thisis a significant reduction
from the dimensions of a standard credit card. As would be appreciated by one skilled in the art,
the foregoing specific dimensions are representative only, and the present invention is not limited

to any particular dimensions, Preferably, the present invention is carried out using cards with

dimensions ranginé in length from approximately 1 in. to 3 in., and ranging in height from
approximately 1 in. to | 7/8 in. Thus, the aspect ratio (length/height) could range from
approximately 0,53 (1 / 1.875)t03(3/1).
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Magneh'c stripe 21 is located on the back side of card 20, as shown in FIG. 2B, and is

oriented perpendicularly to the card's largest dimension. Alternatively, the magnetic stripe could

be located on the front side of card 20. In one embodiment of the present invention, magnetic

stripe 21 is approximately 0.41 in. in width. In another embodiment, shown for example in

FIGs. 3A-B, magnetic stripe 31 is approximately 0.25 in. in width,

ISO/EC 7811 provides standards for the location of the stripe on the card, the
surface profile of the stripe, and the height of the stripe above the card surface. Generally,
designers of cards attempt to comply with these standards to ensure compatibility with existing
POS terminals. Unexpectedly, the card of the Present invention is compatible with existing point

) “\? of sale terminals without complying with several aspects of the ISO/IEC standards, as explained
= - in more detail below.

Finally, hole 22 is shown as located in a corner of card 20, and allows the card to be

readily carried on a key-chain or like device. It should be apparent to one skilled in the art that
hole 20 can be located anywhere on the card that allows the card to be carried by a key-chain or

similar device and does not interfere with the magnetic stripe.

FIGs. 3A-B show an alternate preferred embodiment, Like the previous
embodiment, this embodiment includes a generally rectangular card 30, a magnetic stripe 31, that |
is oriented perpendicularly to the card’s largest dimension, and a hole 32. Here, however,
magnetic stripe 31 is narrower in width than magnetic stripe 21 of FIG. 2B. A narrower
magnetic stripe may be utilized when less information is needed to be stored by the magnetic

( A stripe or when encoding techniques allow more information to be stored in a reduced space.

FIGs. 4A-D show alternate preferred cmbodimcnts. FIG. 4A shows a generally
rectangular shaped card 40 with a hole 42. Card dimensions (2 1/8 in. by 1 1/4 in.) are shown on
FIG. 4A and are significantly reduced from the standard size credit card. Additionally, card 40
contains an identification photograph 43, various logos 44 and 45, and additional information 46,
Further, embossed information, such as credit card number or expiration date (not shc‘)wn) could
be included. Other arrangements of logos, and information should be apparent to one of ordinary

skill in the art from this description or from practice. For example, FIG. 4B shows card 40",

which is similar to card 40 (FIG. 4A) but without the identification photograph, and with a
different arrangement of logos and other information.

7
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FIG. 4C shows the back side of card 40, depicted in FIG. 4A, which includes
magnetic stripe 41 oriented perpendicularly to the card’s largest dimension. Additionally, FIG.
4C includes éignamre block 47. Signature block 47 is to be signed by the card holder, and is
used for signature verification when a purchase is made. Finally, the back side of card 40 may

contain logos 48 and other information, as would be apparent to one of ordinary skill in the art.

FIG. 4D shows an alternate arrangement of the back side of card 40. It shows
magnetic stripe 41° which is narrower than magnetic stripe 41 of FIG. 4C. Narrower magnetic
stripes may be utilized when less information is required to be stored by the magnetic stripe, or

when encoding techniques allow more information to be stored in less space.

FIGs. SA-B show an alternate preferred embodiment, including a generally
rectangular shaped card 50 and a magnetic stripe 51, orented perpendicularly to the card’s

largest dimension. Unlike previous embodiments, the present embodiment does not contain a

hole. Whilea hole is a helpful way to attach a card of the present invention to a key-chain or like -

device, such a hole is not required. Thus, the card can be attached to the key-chain by a clip or
similar device. Additic.)nally, the card of the present invention is not required to be stored on a
key-chain or like device and could be stored in any fashion chosen by the consumer, such as

directly in the consumer’s pocket or bag. It should be readily apparent to one skilled in the art

that any of the embodiments described herein could be modified such that the hole is removed.

FIGs. 6A-B show still another altemate preferred embodiment, including a generally

rectangular shaped card 60, a magnetic stripe 61, and a hole 62. Magnetic stripe 61 is oriented

e}

parallel to the card’s largest dimension. As described above, magnetic stripe 61 is preferably
compatible with existing magnetic stripe readers. Magnetic stripe 61 may be either narrow or
wide, depending on the amount of data'required to be stored and the degree of data compression,
Because magnetic stn'i)e‘él is oriented parallel to the card’s longest dimension, it may be capable

of storing a greater amount of information at a given width than magnetic stripe 21 of FIG. 2B
which is oriented perpendicularly to the card’s largest dimensigy Thus, the present embodiment

may be more easily implemented when greater amounts of iriformation.storage is required. It

should be readily apparent to one of ordinary skill in the art that any of the embodiments

described herein could be modified such that the magnetic stripe is oriented parallel to the card’s
largest dimension.
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Conventional credit cards and the like have been generally rectangular in shape. .

However, the card of the present invention may take on other shapes. For example, the card

could be any number of geometric shapes such as triangular or trapezoidal. Addltxonally, the

card could take on the shape of naturally occurring or human-made obJects, such as pine trees or

airplanes. Such shapes could be related to the card issuer or sponsor. Thus, a crednt card/that a

consumer can use to accrue frequent flier miles could be in the shape of an alrplane The
dimensions of such cards generally comport with the size guidelines suggested herein. Because

such cards are not rectangular, the magnetic stripe would not necessarily be oriented as described
above (either parallel to or perpendicular to the card’s largest dimension). Thus, the magnetic
. stripe could be oriented in any number of ways, depending on the shape of the card.
L.
Additionally, any of the embodiments described herein could be provided with a
tread to increase the gripability of the card. Such trcads are described in detail in U.S. Patent
Application No. 09/611,320 filed on July 6, 2000, the entirety of which is hereby incorporated by

reference.

These treads could take the form of a plurality raised dimples disposed on a surface
of the card. The treads are preferably disposed on the surface or face of the card that comes into
contact with the user to increase gripability. FIGs. 7A-C show three alternate prefened

embodiments of the present invention in which the surface of the card is provided with treads. In
each a number of dimples 77 is arranged to form a plurality of treads 76 on the front face 71 of

card 70. Zh G. 7A, the dimples 77 are arranged to form treads 76 in either a triangular pattern
.. ora hne e dimples 77, however,

can also be arranged in .any number of patterns. As depicted
- In FIGs. TA-

7C, the treads 76 are located near an edge 73 of card 70, and in each preferred

_ embodiment depicted in FIGs. 7A-7C, a tread 76 is located near the top edge 72 of the card 70.

Other arrangements of dirhples 77 forming treads 76 should be apparent to one of skill in the art

from this description of from practice of the invention depending on the intended or experienced
use of the card.

FIG. 8A shows a sectional view of a preferred embodiment of card 70 of the present
invention taken along the line X-X of FIG. 7A, in which the dimples 77 are raised from the front
face 71 of the card 70. In such an embodiment, the height of each dimple should be selected so

as not to interfere with the proper operation of POS terminals or other devices that require the
card to be swiped by or through the device.
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FIG. 8B shows a sectional view of an alternate preferred embodiment of card 70 of
the present invention. In this embodiment, the dimples are created in such a manner as to create
individual craters 77 in which the lip of the crater is raised slightly above the front surface 71 of

the card 70, while the center of the crater is slightly below the surface of the card.

While the speciﬁc embodiments described herein are cards having magnetic stripes
such as credit cards, debit cards, and bank cards, this is by way of example, and the invention is
not limited to these types of cards. Thus, the present invention can be implemented for many
different types of data cards including Smart Cards (i.e. cards containing computer chips that

store information), stored value cards, proximity chip cards, and other cards that are capable of

. storing information. A detailed discussion of data cards containing embedded computer chips

may be found in U.S. Patent No. 4,443,027 to McNeely et al., the entirety of which is hereby
incorporated by reference. -

Another preferred embodiment of the present invention will now be described in
greater detail. This preferred embodiment, shown in FIGs. 9A-C, includes a generally
rectangular card 90, a magnetic stripe 91, and a hole 92. The front face 93 of card 90 is shown in
FIG. 9A; the rear face 94 of card 90 is shown in FIG. 9B. Approximate dimensions of card 90,
as indicated on FIG. 9B, are | 9/16 inches (height) by 2 9/16 inches (length). The width of the
card, shown in FIG. 9C (not to scale), is approximately 0.75 mm. These height and length
dimensions are reduced from conventionally-sized credit card dimensions, which are
approximately 2 1/4 inches (height) by 3 3/8 inches (length).

Once again, the specific dimensions of card 90 are representative only, and the
present invention is not limited to any particular dimensions. Nevertheless, the present invention-

is preferably carried out using cards with dimensions ranging from approximately 1 inch by 1
inch to approximately 1 7/8 inches to 3 inches,

'I'hc front face 93 of card 90 contains various information such as card number 9s,
expiration date 96, and card-holder name 97. This information may be embossed on the card. In
a preferred embodiment, the card is free from or devoid of embossing or other raised lettering.

In such an embodiment, the information may be printed on the card using laser printing
techniques, as are known in the art.

10
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Between fronf and rear faces 93 and 94 of card 90 is a core 99, as shown in FIG. 9C.
This core may be composed of, at least in part, polyester. In one embodiment, the core is
composed of 80% polyester and 20% polyvinyl chloride (PVC). The use of polyester in the core
is advantageous because it increases the durability of the card. As would be apparent to one

skilled in the art, various percentages of polyester and other materials may be used for the card
core,

In the embodiment shown in FIGs, 9A-C, magnetic stripe 91 is positioned parallel to
the bottom edge 98 of card 90. The bottom edge, of course, is defined with respect to.the
particular card orientation shown in FIG. 9B. As would be readily apparent to one skilled in the
art, rotation of card 90 could cause “bottom™ edge 98 to appear as if it is a right, left, or top edge.
Magnetic stripe 91 is used to store encoded data such as the name of the card-holder, a credit
card or other account number, card expiration date, and a personal identification code or other
security information. The lengthwise dimension of magnetic stripe 91 is approximately 2 9/16
inches. As defined herein, the lengthwise dimension of a magnetic étn'pe is the largest
dimension of the magnetic stripe. However, as described above, the present invention is not
limited to any particular dimensions, Preferably, the lengthwise dimension of the magnetic

stripe ranges from approximately 1 inch to approximately 3 inches.

The requirements of ISO/IEC 781 1, which specifies the international standards for
magnetic stripes will now be discussed, and then compared to the characteristics of magnetic

étripe 91 of the present invention. Designers of cards bearing fnagnetic stripes attempt to comply

., With the standards set forth in ISO/IEC 781] in order to ensure compatibility and interoperability

- with current magnetic sth'pe readers and POS terminals.

ISO/MIEC 7811 specifies that a magnetic stripe may contain up to three tracks of
encoded information.” As will be appreciated by one skilled in the art, each track is essentially a
strip of specified width and location running the length of the magnetic stripe, on which data is
encoded. According to ISO/IEC 781 1, track 1 is located closest to the edge of the card and
contains data encoded at 210 bits per inch (bpi). Track 2 is adjacent to track 1 and contains data
encoded at 75 bpi. FIG. 10 shows the width and location of tracks 1 and 2 as specified by
ISO/IEC 78114, the entirety of which is hereby incorporated by reference. Track 3 is the
furthest from the edge of the card and contains data encoded at 210 bpi. FIG. 11 shows the

11
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width and location of track 3 as specified by ISO/IEC 7811-5, the entirety of which is hereby

incorporated by reference.

In all cases, data is encoded on the tracks using two-frequency encoding, as specified

- InISO/IEC 7811. As will be understood by one skilled in the art, two-frequency encoding

involves the use of flux transitions to encode data, The encoding comprises data and clocking

transitions together. The presence of a flux transition between clocking transitions signifies that

the bit is a “one;” the absence of a flux transition signifies a “zero.” Additional detailed
discussion of two-frequency encoding may be found in ISO/IEC 7811-2 and 781 1-6, the entirety
of which is incorporated herein by reference.

Each track of data contains a “start sentinel.” The start sentinel is the first data bit,
and indicates the beginning of the encoded data op each track. As shown in FIG. 12, ISO/IEC

7811 specifies that the location of the start sentinel is approximately 0.293 inches from the right
side of the card for all tracks.

FIG. 12 shows additional physical characteristics for magnetic stripes, a's specified
by ISO/IEC 7811. The minimum length of the magnetic stripe is specified as 3.135 inches
(3250 inches minimum from the right edge of the card to the left edge of the stripe minus the
0.115 inches maximum from the right edge of the card to the right edge of the stripe). The

minimum width of the magnetic stripe is 0.25 inches for cards using tracks 1 and 2, and 0.41
inches for cards using all three tracks,

Magnetic stripe 91 (FIG. 9B) is different in several respects from the magnetic
stripes specified by ISO/IEC 7811. First, the length of magnetic stripe 91 is approximately 2

9/16 inches, significantly shorter than the 3.135 inch minimum length specified by ISO/IEC
7811. ’

Second, the data on magnetic stripe 91 is encoded at bit densities higher than those
prescribed in ISO/IEC 7811. Magnetic stripe 91 contains data encoded on tracks 1 and 2. In

order to ensure that sufficient data is encoded in the smaller magnetic stripe area, data is encoded

on track 1 at 260 bpi and on track 2 at 100 bpi. Both of these bit densities are significantly
higher than those specified in ISO/IEC 7811 for tracks 1 and 2 (210 bpi and 75 bpi,
respectively). As should be appreciated by one skilled in the art, data could also be encoded on

track 3 if necessary or desirable in a particular circumstance. It should also be noted that the
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present invention is not limited by these specific bit densities, and other bit densities could be

selected that ensure the storage of the appropriate amount of information in the available space.

Also, as shown in FIG. 9B, the start sentinel of magnetic stripe 91 is located 0.200
inches from the right edge of card 90. This start sentine! location is significantly different from
that specified in ISO/IEC 7811, which specifies that the start sentinel must be located 0.293
inches from the right edge of the card.

Preferably, the data on tracks 1 and 2 of magnetic stripe 91 is encoded using standard
two-frequency encoding. However, it should be understood by one skilled in the art that the
present invention is not limited to a particular encoding techhique. Preferably, the width of each

track and the distance of each track from the bottom edge 98 of card 90 complies with the
requirements of ISO/IEC 781 1, as described above and shown in FIG. 10.

The dimensions of card 90 itself are different from the dimensions specified in
ISO/EC 7810, the entirety of which is hereby incorporated by reference, which generally
specifies physical parameters of identification cards. Notably, ISO/IEC 7810 establishes

minimum dimensions for identification cards at 2.125 inches by 3.370 inches. The dimensions

of card 90 are approximately 1 9/16 inches by 2 9/16 inches.

Given that card 90 of the present invention does not comply with numerous standards

and specifications set forth in ISO/IEC 7810 and 7811, it would be expected by those skilled in
the art that the card would not be operable with standard magnetic stripe readers and POS

. terminals. However, tests performed on prototype cards indicate that the data cards of the

- present invention are compatible with standard equipment,

In order to test the prototype cards, twenty-five cards, substantially similar to that
shown in FIGs. 9A and 9B and described above, were assembled and encoded with twenty-five
different accounts. These twenty-five cards were then tested using five different POS terminals,
The five POS terminals were standard merchant POS tefminals manufactured by VeriFone Inc.
A number of the twenfy-ﬁve cards were tested on each of thé five POS terminals. In order to
ensure proper reading of the card, two tests were performed. First, after swiping each test card
through the terminal, the termina] attempted to print a receipt showing, among other things, the
name associated with the account encoded on each card. Second, the terminal used the data
obtained from the card, and attempted to access the interchange system and obtain authorization
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for a transaction. All tested cards passed both tests. This testing indicates that the data card of

the present invention is unexpectedly compatible with POS terminals, despite the non-
compliance with numerous aspects of ISO/IEC 7810 and 7811.

Additional testing was carried out using cards similar to card 130, shown in FIGs.
13A and 13B. Card 130 differs from card 90 only in that edge 139 of card 130 is angled. The

same testing protocol described above was performed on twenty-five cards substantially similar

to card 130 as shown in FIGs. 13A and B. The magnetic stripe 131 on card 130 is substantially

the same as magnetic stripe 91 of card 90 (FIG. 9B). All cards tested passed both the receipt and
authorization tests.

Thus, testing the prototype cards of various embodiments reveals that cards of the
Present invention are interoperable with magnetic card reader technology and POS terminals

despite non-compliance with several of the relevant ISO/IEC standards.

Now will be described a method of use for a reduced-size data card of the present

invention. As described above, such a card may be stored on a key-chain, lanyard, hook or
similar device, Alternatively, the card may simply be placed in the pocket or bag of a consumer.
When a consumer carrying a card of the present invention approaches a POS terminal or other
card reader, such as when making sales transaction, the consumer may be required to produce the
card to complete the transaction. Because of the convenience of storage, the consumer quickly
and easily retrieves the card, and either gives the card to the merchant to “swipe” through the

reader, or the consumer may be permitted to “swipe” the card him/herself, The POS terminal or

* other card reader then “reads” the encoded information on the card, such as card number, credit

limit or the like, and the transaction is completed. The card may then be re-stored by the
consumer until the next usage.

Although particular embodiments of the invention have been described and

illustrated herein, it is recognized that modifications and variations may readily occur to those

skilled in the art, and consequently it is intended that the claims be interpreted to cover such
modifications and equivalents.
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CLAIMS

l. A data card comprising a first face, a second face, and an

information storage medium, wheréin said card has dimensions that are less than
about 2 1/4 inches by about 3 3/8 inches.

2. A data card as in claim 1, wherein the dimensions of said card

are in the range of about 1 inch by about 1 inch to about 1 7/8 inches by about 3
inches.

3. Adatacard as in claim 1, wherein the mformatlon storage

medium comprises a magnetic stripe.

4. Adata card as in claim 3, wherein the magnetic stripe is
positioned parallel to an edge of said card.

5. Adata card as in claim 3, wherein the magnetic stripe is
positioned perpendlcular to a largest dimension of said card.

6. A data card as in claim 3, wherein the magnetic stripe
comprises two tracks for storing encoded data.

7. A data card as in claim 6, wherein a first of said two tracks
comprises data encoded at greater than about 210 bits per inch,

8. A data card as in claim 7, wherein the first of said two tracks

comprises data encoded at about 260 bits per inch.

9, A data card as in claim 6, wherein a second of said two tracks

comprises data encoded at greater than about 75 bits per inch.

10.  Adatacard ag inclaim 9, wherein the second of said two tracks

comprises data encoded at about 100 bits per inch.

11.  Adatacard as in claim 6, whcrcm thc encoded data is encoded

using two-frequency encoding,
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12. A datacard as in claim 1, wherein said first and second faces
define a hole therethrough.

13, Adatacard as in claim 1, further comprising a core disposed

between said first and second faces, wherein said core comprises polyester.

14. A data card as in claim 13, wherein said core comprises about
80% polyester,

15. A data card as in claim 1, wherein the dimensions of said card
are about 1 9/16 inches by about 2 9/16 inches.

R 16. A data card as in claim 1, wherein said first and second faces
are devoid of raised lettering.

- 17. A data card as in claim L, further comprising lettering printed
on at least one of said first and second faces.

18. A data card as in claim 1, wherein the information storage

medium comprises a computer chip.,
h | .
19. A data card as in claim 1, further comprising a tread comprising
a plurality of raised dimples for improving the gripability of said card, wherein
said plurality of raised dimples are disposed on one of said first and second faces,
said one face coming into contact with a user to improve gripability.

’ 20. A datacard as in claim 1, further comprising a plurality of
craters disposed on one of said first and second faces, each of said plurality of
craters comprising: a Iif) and a center, and wherein the lip of each crater is raised
slightly above said one face, and the center of each crater is indented slightly into
said one face.

21.  Adatacard comprising a first face, a second face, and a

magnetic stripe, wherein the magnetic stripe is positioned parallel to an edge of

said card, and the magnetic stripe has a lengthwise dimension of less than about
3.135 inches. '
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22. A data card as in claim 21, wherein the lengthwise dimension of

the magnetic stripe is in the range of about 1 inch to about 3 inches.

23. A data card as in claim 22, wherein the magnetic stripe

comprises two tracks for storing encoded data.

24, A data card as in claim 23, wherein a first of said two tracks

comprises data encoded at greater than about 210 bits per inch.

25. A data card as in claim 24, wherein the first of said two tracks
comprises data encoded at about 260 bits per inch.

S 26. A data card as in claim 23, wherein a second of said two tracks

comprises data encoded at greater than about 75 bits per inch.

27. A data card as in claim 26, wherein the second of said two

tracks comprises data encoded at about 100 bits per inch.

28. A datacard as in claim 23, wherein the encoded data is encoded
using two-frequency encoding,

29. A data card as in claim 21, further comprising a core disposed

between said first and second faces, wherein said core comprises polyester.

30. A data card as in claim 29, wherein the core comprises about
; _ 80% polyester. ‘ |

31. . A data card as in claim 21, wherein the lengthwise dimension of
the magnetic stripe is about 2 9/16 inches.

32,  Adatacard as in claim 21, wherein said first and second faces
are devoid of raised lettering.

33. A data card as in claim 21 further comprising lettering printed
on at least one of said first and second faces.

34, A datacard as in claim 21 further coniprising a tread
comprising a plurality of raised dimples for improving the gripability of said card,
‘ 17
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wherein said plurality of raised dimples are disposed on one of said first and

second faces, said one face coming into contact with a user to improve gripability.

35. A datacard as in claim 21, further comprising a plurality of
craters disposed on one of said first and second faces, each of said plurality of .
Craters comprising: a lip and a center, and wherein the lip of each crater is raised

slightly above said one face, and the center of each crater 1s indented slig...ly into C__ |
said one face.

36. A datacard as in claim 21, wherein said first and second faces
define a hole therethrough.

37. A datacard as in claim 21, further comprising an angled edge.

38. A data card comprising a first face, a second face, an angled

edge, and an information storage medium, wherein a largest dimension of said ’

card is less than about 3 3/8 inches. )

39. A datacard as in claim 38, wherein the largest dimension of

said card is in the range of about 1 7/8 inches to about 3 inches.

40. A data card as in claim 38, wherein the information storage

medium comprises a magnetic stripe.

\ 41. A data card as in claim 40, wherein the magnetic stripe is
. . positioned parallel to an edge of said card,

42. A datacard as in claim 41, wherein the magnetic stripe
comprises two tracks-for storing encoded data.

43." A datacard as in claim 42, wherein a first of said two tracks
comprises data encoded at greater than about 210 bits per inch.

44, A datacard as in claim 43, wherein the first of said two tracks
comprises data encoded at about 260 bits per inch.
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45. A datacard as in claim 42, wherein a second of said two tracks
comprises data encoded at greater than about 75 bits per inch.

46. A data card as in claim 45, wherein the second of said two

tracks comprises data encoded at about 100 bits per inch.

47. A data card as in claim 42, wherein the encoded data is encoded

using two-frequency encoding.

48. A data card as in claim 38, wherein said first and second faces
define a hole therethrough.

-’«‘;_ 49. A data card as in claim 38, further comprising a core disposed

between said first and second faces, wherein said core comprises polyester.

50. A data card as in claim 49, wherein said core comprises about
80% polyester. |

51. A data card as in claim 38, wherein said ﬁrst and second fuces _
are devoid of raised lettering.

52. A datacard as in claim 38, further comprising lettering printed
on at least one of said first and second faces,

53. A data card as in claim 38, wherein the information storage

s~ medium comprises a computer chip.

34. A data card as in claim 38, further comprising a tread
comprising a plurahty of raised dimples for i unprovmg the gripability of said card,

wherein said plurality of raised dimples are dxsposed on one of said first and

second faces, said one face coming into contact with a user to improve gripability.

55. A data card as in claim 38, further comprising a plurality of
craters disposed on one of said first and second faces, each of said plurality of
craters comprising: a lip and a center, and wherein the lip of each crater is raised

slightly above said one face, and the center of each crater is indented slightly into

said one face.
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MINIATURE DATA CARD

BACKGROUND OF THE INVENTION

This invention relates generally to data cards, such as credit cards, that contain a

magnetic stripe or other means of storing information. More particularly, this invention relates

" to such cards that are small in size.

Cards of various kinds have become ubiquitous in modemn society. People often
cari'y a number of cards in their wallet or carrying case, including credit cards, ATM or bank
cards, debit cards, “smart cards,” insurance cards, a driver’s license, identification cards,
telephone calling cards, transit cards, library cards, and card-entry hotel keys. An increasing
number of consumer transactions require use of these cards, for example, as the form of
payment, or as identification necessary for another form of payment or admission. Quick and .

accurate access to certain individual cards is useful and desirable for both the consumer and the

vendor of goods or services.

Typically, consumers store credit cards and other types of cards in a wallet or
carrying case. These wallets and carrying cases are frequently equipped with sleeves or slots for
holding one or more cards in an arrangement selected by the user. Because of the proliferation
of the types and numbers of cards carried by consumers, cards are often held very tightly within
these sleeves or slots, making retrieval of a particular card difficult. Difficulty in removing a
single selected card increases the time neccs.sary for the transa;:t*ion, causes stored cards to be

frequently reshuffled and potentially disorganized, and increases the likelihood that cardé will be
dropped or lost. '

While the number of cards typically carried by consumers is Increasing, most

consumers use certain types of cards much more frequently than others. For example, some
consumers may use a credit card for nearly every sales transaction, but only rarely, if ever, use

calling cards, library cards, or insurance cards. Because a subset of the total number of cards

carried by consumers must be accessed repeatedly, it is particularly desirable to improve the
accessibility of these types of cards.

One way to improve accessibility of frequently used cards is by allowing them to be
stored in a separate location from the traditional wallet or cartying case. Such cards could be

stored on key-chains, lanyards, hooks, or other similar devices that are easily retrieved from a

SUBSTITUTE SHEET (RULE 26)
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bag or pocket. Thus, when a consumer needs to use the card during a transaction, the card may

be quickly retrieved and given to the merchant. This provides an added level of convenience to
the consumer by making the payment process quicker and simpler. Additionally, the merchant is .
able to move customers through the line more quickly, improving customer satisfaction. An ‘
additional benefit of storing frequently used cards on a key-chain or like device is that the

possibility that the card will be lost is decreased. This is because a single éard is much more

easily misplaced than a card attached to a key-chain.

Conventionally sized cards, however, are too large and cumbersome to be
conveniently stored on a key-chain or like device. The individual ltems on a key chain must be
small and compact so that the key-chain can accommodate numerous items. Further, key-chains
and the like are often placed in the pockets of clothing, which may be small. Finally, larger
items, such as conventional credit cards, could be bent or otherwise damaged when stored on a

device such as a key-chain. Thus, for a card to be effectively carried on a key-chain, its size

must be significantly reduced.

The degree to which conventional cards may be reduced in size, however, is limited
by the requirements of standard magnetic stripe card readers, such as point-of-sale (“POS”)
terminals through which the user “swipes” the card to make a purchase or payment. In order to
ensure interoperability between the magnetic stripe readers and cards bearing magnetic stripes,
the parameters defining the magnetic stripe are governed by the International Organization for
Standardization (ISO) and the International Electrotechnical C;)mmission (IEC). ISO/TEC 7811
provides standards for the physical characteristics of the magnetic stripe including the location of
the stripg on the card, the surface profile of the stripe, and the height of the stripe above the card
surface. It would be advantageous for a reduced-size card to comply with ISO/IEC 7811, or

otherwise be compatible with existing card readers and POS terminals.

Proper functioning of the magnetic stripe is very important. On conventional cards,

~ such as credit cards, magnetic stripes contain encoded information that electronic readers can

read to perform a function or confirm identification. For example, on credit and debit cards, the
magnetic stripe is usually encoded with specific account information such as the credit card ‘
number, cardholder’s name, the card expiration date, and a personal identification code. If the
electronic device for reading the encoded information cannot properly read the magnetic stripe,

the vendor must enter the information manually, using a keypad, telephone, or other similar

2
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device. Manually entering the encoded information adds both indirect and direct costs to the
vendor. For example, the additional time necessary to enter the information manually may
increase needs for register operators and decrease the vendor’s ability to attend to other customer
matters. In addition, vendors are frequently charged increased transaction fees by the card issuer

for a manually entered transaction.

Thus, a need exists for providing cards, such as credit cards, that are reduced in size.
from currently used cards, and yet still are operable with currently used readers. Such a card
would greatly enhance the efficiency of frequent transactions, including sales transactions, by
allowing regularly used cards to be readily and easily retrieved. Further, because such a card
could be readily stored on a key-chain or like device, the probability that the card §'vould be lost
or misplaced is reduced. Finally, because such a card would be compatible with currently used

readers, no redesign of existing card reader technology would be required.
BRIEF SUMMARY OF THE INVENTION

In one aspect, the present invention provides a data card that is reduced in size from
conventional credit-card-sized cards, and contains an information storage medium, such as a

magnetic stripe or a computer chip, that can be read by existing card reader technology.

In another aspect, a reduced-size data card is provided with a magnetic stripe, which
is located near an edge of the card, on which data is encoded. Such a magnetic stripe is reduced
in size from the magnetic stripes found on conventionally sized cards, and contains data encoded
at a higher bit density than on conventionally sized cards. The magnetic stripe is compatible
with existing card reader technology.

In yet another aspect, a reduced-size data card is provided with a hole to allow key-
chain storage, and the core may be composed, at least in part, of polyester. Additionally, the '
surface of a data card of the present invention may also be provided with raised dimples or |
craters to enhance gripability of the card. Further, information may be.pn'nted on the surface of
the card, in order to reduce or eliminate the need to emboss 'the card with raised lettering or

embossing.

In still another aspect, a reduced-sige data card of the present invention may have an
angled edge.
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1A is an illustration of the front view of a conventional credit card.
FIG. 1B is an illustration of the back view of a conventional credit card.

FIG. 2A is an illustration of the front view of one preferred embodiment of the

reduced-size data card of the present invention.
FIG. 2B is an illustration of the back view of the embodiment shown in FIG. 2A.

FIG. 3A is an illustration of the front view of another preferred embodiment of the

reduced-size data card of the present invention.
FIG. 3B is an illustration of the back view of the embodiment shown in FIG. 3A.

FIG. 4A is an illustration of the front view of another preferred embodiment of the

reduced-size data card of the present invention.

FIG. 4B is an illustration of the front view of another preferred embodiment of the

reduced-size data card of the present invention.
FIG. 4C is an illustration of the back view of the embodiment shown in FIG. 4A.

FIG. 4D is an illustration of an alternate back view of the embodiment shown in FIG.
4A,

FIG. SA is an illustration of the front view of another preferred embodiment of the

. reduced-size data card of the present invention.

FIG. 5B is an illustration of the back view of the embodiment shown in FIG. 5A.

FIG. 6A is an illustration of the front view of another preferred embodiment of the

reduced-size data card of the present invention.

FIG. 6B is an illustration of the back view of the embodiment shown in FIG. 6A.

FIG.7A is an illustration of the front view of another preferred embodiment of the
reduced-size data card of the present invention




WO 02/067190 | PCT/US02/01284

FIG. 7B is an illustration of the front view of another preferred embodiment of the

reduced-size data card of the present invention

FIG. 7C is an illustration of the front view of another preferred embodiment of the

reduced-size data card of the present invention

FIG. 8A is a partial sectional view of another preferred embodiment of the reduced-

size data card of the present invention taken through the tread where the tread includes raised

dimples.

'FIG. 8B is a partial sectional view of another preferred embodiment of the reduced-

size data card of the present invention taken through the tread where the tread includes craters.

FIG. 9A is an illustration of the front view of another preferred embodiment of the

reduced-size data card of the present invention.

[y

FIG. 9B is an illustration of the back view of the embodiment shown in FIG. 9A.
FIG. 9C is an illustration of a side view of the embodiment shown in FIG. 9A.

FIG. 10 is an illustration of the ISO/IEC 7811 standards for location and width of
magnetic stripe data tracks 1 and 2.

FIG. 11 is an illustration of the ISO/IEC 7811 standards for location and width of
magnetic stripe data track 3,

FIG. 12 is an illustration of the ISO/IEC 7811 standards for magnetic stripe location

and size.

-

FIG. 13A is an illustration of the front view of another preferred embodiment of the

reduced-size data card of the present invention.
FIG. 13B is an illustration of the back view of the embodiment shown in FIG. 13A.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made to the present preferred embodiments of the invention,

examples of which are illustrated in the accompanying drawings.

S
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FIGs. 1A-B illustrate one embodiment of a conventional credit card. FIG. 1A shows
the front side of a conventional standard size credit card 10, which is typically embossed using
raised lettering with a credit card number 11, an e’cplratlon date 12, and the name of the card-
holder 13. Such a card also usually contains the name of the i issuing bank 14, and the credit card
company, such as American Express®, MasterCard®, or VISA®, 15. It may also contain other
information, such as sponsor logos and/or a “platinum” or similar indication, Additionally, the
credit card may contain an identification photograph of the card-holder for security purposes.
The back side of conventional card 10, shown in FIG. 1B, typically contains a box 16 that can be
signed by the card holder, which is used for verification purposes when a purchase is made.
Additionally, the back side of card 10 contains a magnetic stripe 17, which runs parallel to the
card’s largest dimension. Magnetic stripe 17 stores information, such as credit card number, that
can be read by conventional point of sale (“POS”) terminals. A standard credit card is
approximately 3 3/8 in. long by 2 1/4 in. high, for an aspect ratio (length/height) of
approximately 1.5, and has a thickness of approximately 0.75 mm.

The card of the present lnvermon includes an information storage medium. By
“information storage medium,” is mcant a medium that is added to the card that stores
information in a magnetic, electronic, or electro-magnetic manner. This term does not include
printed information either affixed to or printed directly onthe card. Exemplary information

storage media suitable for use with the present mvenuon mclude but are not limited to, magnetic
stripes and computer chips.

FIGs. 2A-B depict a preferred embodiment of the present invention, including a
generally rectangular card 20, a magnetic stripe 21, and a hole 22. The dimensions of card 20
are approximately 2 1/8 in. long by 1 1/4 in. high, for an aspect ratio (length/height) of
approximately 1,7, and-a thickness of approximately 0.75 mm. Thisis a significant reduction
from the dimensions of a standard credit card. As would be appreciated by one skilled in the art,
the foregoing specific dimensions are representative only, and the present invention is not limited
to any particular dimensions. Preferably, the present invention is carried out using cards thh
dimensions rangmg in length from approximately 1 in. to 3 in., and ranging in height from
approximately 1 in. to 1 7/8 in. Thus, the aspect ratio (length/height) could range from
approximately 0.53 (1 / 1.875)t03 (3/1).

= -1
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Magnetic stripe 21 is located on the back side of card 20, as shown in FIG. 2B, and is
oriented pérpendicularly to the card’s largest dimension. Alternatively, the magnetic stripe could
be located on the front side of card 20. In one embodiment of the present invention, magnetic
stripe 21 is approximately 0.41 in. in width. In another embodiment, shown for example in

FIGs. 3A-B, magnetic stripe 31 is approximately 0.25 in. in width.

ISO/IEC 7811 provides standards for the location of the stripe on the card, the
surface profile of the stripe, and the height of the stripe above the card surface. Generally,
designers of cards attempt to comply with these standards to ensure compatibility with existing
POS terminals. Unexpectedly, the card of the present invention is compatible with existing point

of sale terminals without complying with several aspects of the ISO/IEC standards, as explained
in more detail below.

Finally, hole 22 is shown as located in a corner of card 20, and allows the card to be
readily carried on a key-chain or like device. It should be apparent to one skilled in the art that
hole 20 can be located anywhere on the card that allows the card to be carried by a key-chain or

similar device and does not interfere with the magnetic stripe.

FIGs. 3A-B show an alternate preferred embodiment. Like the previous
embodiment, this embodiment includes a generally rectangular card 30, a magnetic stripe 31, that
is oriented perpendicularly to the card’s largest dimension, and a hole 32. Here, however,
magnetic stripe 31 is narrower in width than magnetic stripe 21 of FIG. 2B. A narrower
magnetic stripe may be utilized when less information is needed to be stored by the magnetic

stripe or when encoding techniques allow more information to be stored in a reduced space.

FIGs. 4A-D show altemnate preferred embodiments. FIG. 4A shows a generally
rectangular shaped card 40 with a hole 42, Card dimensions (2 1/8 in. by 1 1/4 in.) are shown on
FIG. 4A and are significantly reduced from the standard size credit card. Additionally, card 40
contains an identification photograph 43, various logos 44 and 45, and additional information 46.
Further, embossed information, such as credit card number or expiration date (not sh6Wn) could
be included. Other arrangements of logos, and information should be apparent to one of ordinary
skill in the art from this description or from practice. For example, FIG. 4B shows card 40°,
which is similar to card 40 (FIG. 4A) but without the identification photograph, and with a
different arrangement of logos and other information. .
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FIG. 4C shows the back side of card 40, depicted in FIG. 4A, which includes
magnetic stripe 41 oriented perpendicularly to the card’s largest dimension. Additionally, FIG.
4C includes signature block 47. Signature block 47 is to be signed by the card holder, and is
used for signature verification when a purchase is made. Finally, the back side of card 40 may

contain logos 48 and other information, as would be apparent to one of ordinary skill in the art.

FIG. 4D shows an alternate arrangement of the back side of card 40. It shows
magnetic stripe 41° which is narrower than magnetic stripe 41 of FIG. 4C. Narrower magnetic
stripes may be utilized when less information is required to be stored by the magnetic stripe, or

when encoding techniques allow more information to be stored in less space.

FIGs. SA-B show an alternate preferred embodiment, including a generally
rectangular shaped card 50 and a magnetic stripe 51, oriented perpendicularly to the card’s
largest dimension. Unlike previous embodiments, the present embodiment does not contain a
hole. While a hole is a helpful way to attach a card of the present invention to a key-chain or like -
device, such a hole is niot required. Thus, the card can be attached to the key-chain by a clip or
similar device. Additionally, the card of the present invention is not required to be stored on a.
key-chain or like device and could be stored in any fashion chosen by the consumer, such as .
directly in the consumer’s pocket or bag. It should be readily apparent to one skilled in the art

that any of the embodiments described herein could be modified such that the hole is removed.

FIGs. 6A-B show §ﬁll another alternate preferred embodiment, including a generally
rectangular shaped card 60, a magnetic stripe 61, and a hole 62. Magnetic stripe 61 is oriented
parallel to the card’s largest dimension, As described above, magnetic stripe 61 is preferably
compatible with existing magnetic stripe readers. Magnetic stripe 61 may be either narrow or
wide, depending on the amount of data required to be stored and the degree of data compression.
Because magnetic stripe 61 is oriented parallel to the card’s longest dimension, it may be capable
of storing a greater amount of information at a given width than magnetic stripe 21 of FIG. 2B
which is orented perpendicularly to the card’s largest dimension. Thus, the present embodiment
may be more easily implemented when greater amounts of ixiformation.storage 1s required. It
should be readily apparent to one of ordinary skill in the art that any of the embodiments

described herein could be modified such that the magnetic stripe is oriented parallel to the card’s
largest dimension,

et
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Conventional credit cards and the like have been generally rectangular in shape.
However the card of the present invention may take on other shapes. For example, the card
could be any number of geometric shapes such as triangular or trapezoidal. Additionally, the
card could take on the shape of naturally occurring or human-made objects, such as pine trees or
airplanes. Such shapes could be related to the card issuer or sponsor. Thus, a credit card that a
consumer can use to accrue frequent flier miles could be in the shape of an airplane. The
dimensions of such cards generally comport with the size guidelines suggested herein. Because
such cards are not rectangular, the magnetic stripe would not necessarily be oriented as described
above (either parallel to or perpendicular to thq card’s largest dimension). Thus, the magnetic

stripe could be oriented in any number of ways, depending on the shape of the card.

Additionally, any of the embodiments described herein could be provided with a
tread to increase the gripability of the card. Such treads are described in detail in U.S. Patent

Application No. 09/611,320 filed on July 6, 2000, the entirety of which is hereby incorporated by
reference.

These treads could take the form of a plurality raised dimples disposed on a surface
of the card. The treads are preferably disposed on the surface or face of the card that comes into
contact with the user to increase gripability. FIGs. 7A-C show three alternate preferred
embodiments of the present invention in which the surface of the card is provided with treads. In
each a number of dimples 77 is arranged to form a plurality of treads 76 on the front face 71 of
card 70. InFIG. 7A, the dimples 77 are arranged to form treads 76 in either a triangular pattern
or a line. The dimples 77, however, can also be arranged in any number of patterns. As depicted
in FIGs. 7A-7C, the treads 76 are located near an edge 73 of card 70, and in each preferred
embodiment depicted in FIGs. 7A-7C, a tread 76 is located near the top edge 72 of the card 70.
Other arrangements ofdimples 77 forming treads 76 should be apparent to one of skill in the art

from this description of from practice of the invention depending on the intended or experienced
use of the card.

FIG. 8A shows a sectional view of a preferred embodiment of card 70 of the present
invention taken along the line X-X of FIG. 7A, in which the dimples 77 are raised from the front
face 71 of the card 70. In such an embodiment, the height of each dimple should be selected so

as not to interfere with the proper operation of POS terminals or other devices that require the
card to be swiped by or through the device.

\

S e W -



WO 02/067190 PCT/US02/01284 \Q

FIG. 8B shows a sectional view. of an alternate preferred embodiment of card 70 of

the present invention. In this embodiment, the dimples are created in such a manner as to create
individual craters 77 in which the lip of the crater is raised slightly above the front surface 71 of *

the card 70, while the center of the crater is slightly below the surface of the card.

~ While the specific embodiments described herein are cards having magnetic stripes
such as credit cards, debit cards, and bank cards, this is by way of example, and the invention is
not limited to these types of cards. Thus, the present invention can be implemented for many
different types of data cards mcludmg Smart Cards (i.e. cards containing computer chips that
store information), stored value cards, proximity chip cards, and other cards that are capable of
storing information. A detailed discussion of data cards containing embedded computer chips
may be found in U.S. Patent No. 4 ;443,027 to McNeely et al., the entirety of which is hereby

incorporated by reference. -

Another preferred embodiment of the present invention will now be described in
greater detail. This preferred embodiment, shown in FIGs. 9A-C, includes a generally
rectangular card 90, a magnetic stripe 91, and a hole 92. The front face 93 of card 90 is shown in
FIG. 9A; the rear face 94 of card 90 is shown in F IG. 9B. Approximate dimensions of card 90,
as indicated on FIG. 9B, are 1 9/16 inches (height) by 2 9/16 inches (length). The width of the
card, shown in FIG. 9C (not to scale), is approximately 0.75 mm. These height and length
dimensions are reduced from conventionally-sized credit card dimensions, which are
approximately 2 1/4 inches (height) by 3 3/8 inches (Iength).

Once again, the specific dimensions of card 90 are representative only, and the

present invention is not limited to any particular dimensions. Nevertheless, the present invention
is preferably carried out  using cards with dimensions ranging from approximately I inch by 1

inch to approximately 1 7/8 inches to 3 inches.

The front face 93 of card 90 contains various information such as card number 95,
expiration date 96, and card-holder name 97. This information may be embossed on the card. In
a preferred embodiment, the card is free from or devoid of embossing or other raised lettenng

In such an embodiment, the information may be printed on the card using laser printing
techniques, as are known in the art.

10
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Between front and rear faces 93 and 94 of card 90 is a core 99, as shown in FIG. 9C.
This core may be composed of, at least in part, polyester. In one embodiment, the core is
composed of 80% polyester and 20% polyviny! chloride (PVC). The use of polyester in the core
is advantageous because it increases the durability of the card. As would be apparent to one

skilled in the art, various percentages of polyester and other materials may be used for the card

core.

In the embodiment shown in FIGs. 9A-C, magnetic stripe 91 is positioned parallel to
the bottom edge 98 of card 90. The bottom edge, of course, is defined with respect to the
particular card orientation shown in FIG. 9B. As would be readily apparent to one skilled in the
art, rotation of card 90 could cause “bottom” edge 98 to appear as if it is a right, left, or top edge.
@ " Magnetic stripe 91 is used to store encoded data such as the name of the card-holder, a credit

card or other account number, card expiration date, and a personal identification code or other
security information. The lengthwise dimension of magnetic stripe 91 is approximately 2 9/16
inches. As defined herein, the lengthWise dimension of a magnetic stripe is the largest
dimension of the magnetic stripe. However, as described above, the present invention is not .
limited to any particular dimensions. Preferably, the lengthwise dimension of the magnetic

stripe ranges from approximately 1 inch to approximately 3 inches.

The requirements of ISO/IEC 7811, which specifies the interational standards for
magnetic stripes will now be discussed, and then compared to the characteristics of magnetic
étripc 91 of the present invention. Designers of cards bearing rhagnctic stripes attempt to comply
with the standards set forth in ISO/IEC 7811 in order to ensure compatibility and interoperability
< . : with current magnetic stripe readers and POS terminals,

ISO/IEC 7811 specifies that a magnetic stripe may contain up to three tracks of
encoded information. As will be appreciated by one skilled in the art, each track is essentially a
strip of specified width and location running the length of the magnetic stripe, on which data is
encoded. According to ISO/IEC 7811, track 1 is located closest to the edge of the card and
contains data encoded at 210 bits per inch (bpi). Track 2 is adjacent to track 1 and contains data
encoded at 75 bpi. FIG. 10 shows the width and location of tracks 1 and 2 as specified by
ISO/IEC 7811-4, the entirety of which is hereby incorporated by reference. Track 3 is the
furthest from the edge of the card and contains data encoded at 210 bpi. FIG. 11 shows the

11
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width and location of track 3 as specified by ISO/IEC 781 1-5, the entirety of which is hereby

incorporated by reference.

Inall cases, data is encoded on the tracks using two-frequency encoding, as specified

- inISO/IEC 7811. As will be understood by one skilled in the art, two-frequency encoding

involves the use of flux transitions to encode data. The encoding comprises data and clocking
transitions together. The presence of a flux transition between clocking transitions signifies that
the bit is a “one;” the absence of a flux transition signifies a “zero.” Additional detailed
discussion of two-frequency encoding may be found in ISO/IEC 7811-2 and 7811-6, the entirety

of which is incorporated herein by reference.

Each track of data contains a “start sentinel.” The start sentinel is the first data bit,
and indicates the beginning of the encoded data on each track. As shown in FIG. 12, ISO/IEC
7811 specifies that the location of the start sentinel is approximately 0.293 inches from the right
side of the card for all tracks.

FIG. 12 shows additional physical characteristics for magnetic stripes, as specified
by ISO/IEC 7811. The minimum length of the magnetic stripe is specified as 3.135 inches
(3.250 inches minimum from the right edge of the card to the left edge of the stripe minus the
0.115 inches maximum from the right edge of the card to the right edge of the stripe). The
minimum width of the magnetic stripe is 0.25 inches for cards using tracks 1 and 2,and 0.41

inches for cards using all three tracks.

Magnetic stripe 91 (FIG. 9B) is different in several respects from the magnetic
stripes specified by ISO/IEC 7811. First, the length of magnetic stripe 91 is approximately 2

9/16 inches, significantly shorter than the 3.135 inch minimum length specified by ISO/IEC
7811. ’

Second, the data on magnetic stripe 91 is encoded at bit densities higher than those
prescribed in ISO/IEC 7811. Magnetic stripe 91 contains data encoded on tracks 1 and 2. In
order to ensure that sufficient data is encoded in the smaller magnetic stripe area, data is encoded
on track 1 at 260 bpi and on track 2 at 100 bpi.- Both of these bit densities are significantly
higher than those specified in ISO/IEC 7811 for tracks 1 and 2 (210 bpi and 75 bpi,
respectively). As should be appreciated by one skilled in the art, data could also be encoded on
track 3 if necessary or desirable in a particular circumstance. It should also be noted that the

12
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present invention is not limited by these specific bit densities, and other bit densities could be

selected that ensure the storage of the appropriate amount of information in the available space.

Also, as shown in FIG. 9B, the start sentinel of magnetic stripe 91 is located 0.200
inches from the right edge of card 90. This start sentinel location is significantly different from
that specified in ISO/IEC 7811, which specifies that the start sentinel must be located 0.293
inches from the right edge of the card.

Preferably, the data on tracks 1 and 2 of magnetic stripe 91 is encoded using standard
two-frequency encoding. However, it should be understood by one skilled in the art that the
present invention is not limited to a particular encoding techhique. Preferably, the width of each
track and the distance of each track from the bottom edge 98 of card 90 complies with the
requirements of ISQ/IEC 781 1, as described above and shown in FIG. 10.

The dimensions of card 90 itself are different from the dimensions specified in .
ISO/MEC 7810, the entirety of which is hereby incorporated by reference, which generally *
specifies physical parameters of identification cards. Notably, ISO/IEC 7810 establishes
minimum dimensions for identification cards at 2.125 inches by 3.370 inches. The dimensions’

of card 90 are approximately 1 9/16 inches by 2 9/16 inches.

Given that card 90 of the present invention does not comply with numerous standards
and specifications set forth in ISO/TEC 7810 and 7811, it would be expected by those skilled in
the art that the card would not be operable with standard magnetic stripe readers and PQS
terminals. However, tests performed on prototype cards indicate that the data cards of the

present invention are compatible with standard equipment.

In order to test the prototype cards, twenty-five cards, substantially similar to that
shown in FIGs. 9A and 9B and described above, were assembled and encoded with twenty-five
different accounts. These twenty-five cards were then tested using five different POS terminals.
The five POS terminals were standard merchant POS terminals manufactured By VeriFone Inc.
A number of the twenty-five cards were tested on each of th(a five POS .tcrminal.s. In order to
ensure proper reading of the card, two tests were performed. First, after swiping each test card
through the terminal, the terminal attempted to print a receipt showing, among other things, the
name associated with the account encoded on each card. Second, the terminal used the data
obtained from the card, and attempted to access the interchange system and obtain authorization

13
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for a transaction. All tested cards passed both tests. This testing indicates that the data card of
the present invention is unexpectedly compatible with POS terminals, despite the non-

compliance with numerous aspects of ISO/IEC 7810 and 7811.

Additional testing was carried out using cards similar to card 130, shown in FIGs.
13A and 13B. Card 130 differs from card 90 only in that edge 139 of card 130 is angled. The
same testmg protocol described above was performed on twenty-five cards substantially similar

to card 130 as shown in FIGs. 13A and B. The magnetic stripe 131 on card 130 is substantially

the same as magnetic stripe 91 of card 90 (FIG. 9B). All cards tested passed both the receipt and
authorization tests.

Thus, testing the prototype cards of various embodiments reveals that cards of the
present invention are interoperable with magnetic card reader technology and POS terminals

despite non-compliance with several of the relevant ISO/IEC standards.

Now will be described a method of use for a reduced-size datacard of the present |
invention. As described above, such a card may be stored on a key-chain, lanyard, hook or
similar device. Alternatively, the card may simply be placed in the pocket or bag of a consumer.
When a consumer cafrying a card of the present invention approaches a POS terminal or other
card reader, such as when making sales transaction, the consumer may be required to produce the
card to complete the transaction. Because of the convenience of storage, the consumer quickly
and easily retrieves the card, and either gives the card to the merchant to “swipe” through the
reader, or the consumer may be permitted to “swipe” the card him/herself. The POS terminal or
other card reader then “reads” the encoded information on the card, such as card number, credit
limit or the like, and the transaction ig completed. The card may then be re-stored by the
consumer until the next usage. -

Although particular embodiments of the invention have been described and
illustrated herein, it is recognized that modifications and variations may readily occur to those
skilled in the art, and consequently it is intended that the claims be interpreted to cover such

modifications and equivalents.

14
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CLAIMS

1. A data card comprising a first face, a second face, and an
information storage medium, wherein said card has dimensions that are less than

about 2 1/4 inches by about 3 3/8 inches.

2, A data card as in claim 1, wherein the dimensions of said card

are in the range of about 1 inch by about 1 inch to about 1 7/8 inches by about 3
inches.

3. A data card as in claim 1, wherein the information storage

medium comprises a magnetic stripe.

4. A data card as in claim 3, wherein the magnetic stripe is

positioned parallel to an edge of said card.

5. Adata card as in claim 3, wherein the magnetic stripe is

positioned perpendicular to a largest dimension of said card.

6. A data card as in claim 3, wherein the magnetic stripe
comprises two tracks for storing encoded data.

7. A data card as in claim 6, wherein a first of said two tracks

comprises data encoded at greater than about 210 bits per inch.

8. A data card as in claim 7, wherein the first of said two tracks
comprises data encoded at about 260 bits per inch.

9. A data card as in claim 6, whereln a second of said two tracks
comprises data encoded at greater than about 75 bits per inch.

10. A data card as in claim 9, wherein the second of said two tracks
comprises data encoded at about 100 bits per inch.

11. A datacard as in claim 6, wﬁerein the encoded data is encoded
using two-frequency ericoding.

15
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12, A datacard as in claim 1, wherein said first and second faces

define a hole therethrough.

13. A datacard as in claim 1, further comprising a core disposed

between said first and second faces, wherein said core comprises polyester.

14. A datacard as in claim 13, wherein said core comprises about

80% polyester.

15. A data card as in claim 1, wherein the dimensions of said card
are about 1 9/16 inches by about 2 9/16 inches.

16. A data card as in claim 1, wherein said first and second faces

are devoid of raised lettering.

17. A data card as in claim 1, further comprising lettering printed

on at least one of said first and second faces.

18. A datacard as in claim 1, wherein the information storage

medium comprises a computer chip.

19. A datacard as in claim 1, further comprising a tread comprising

a plurality of raised dimples for improving the gripability of said card, wherein

said plurality of raised dimples are disposed on one of said first and second faces,

said one face coming into contact with a user to improve gripability.

20. A data card as in claim 1, further comprising a plurality of
craters disposed on one, of said first and second faces, each of said plurality of
craters comprising: a lip and a center, and wherein the lip of each crater is raised

slightly above said one face, and the center of each crater is indented slightly into
said one face.

21, A data card comprising a first face, a second face, and a

magnetic stripe, wherein the magnetic stripe is positioned barallel to an edge of
said card, and the magnetic stripe has a lengthwise dimension of less than about
3.135 inches.

16
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22. A data card as in claim 21, wherein the lengthwise dimension of

the magnetic stripe is in the range of about 1 inch to about 3 inches.

23. A data card as in claim 22, wherein the magnetic stripe

comprises two tracks for storing encoded data.

24, A data card as in claim 23, wherein a first of said two tracks

comprises data encoded at greater than about 210 bits per inch.

25. A data card as in claim 24, wherein the first of said two tracks

comprises data encoded at about 260 bits per inch.

26. A data card as in claim 23, wherein a second of said two tracks

comprises data encoded at greater than about 75 bits per inch.

27. A data card as in claim 26, wherein the second of said two

tracks comprises data encoded at about 100 bits pér inch.

28. A data card as in claim 23, wherein the encoded data is encoded

using two-frequency encoding.

29. A data card as in claim 21, further comi)rising a core disposed

between said first and second faces, wherein said core comprises polyester.

30. A data card as in claim 29, wherein the core comprises about
80% polyester.

3. A data card as in claim 21, wherein the lengthwise dimension of
the magnetic stripe is about 2 9/16 inches.

32. A datacard as in claim 21, wherein said first and second faces
are devoid of raised lettering. '

33. A datacard as in claim 21 further comprising lettering printed

on at least one of said first and second faces.

34.  Adatacard as in claim 21 further coniprising a tread
comprising a plurality of raised dimples for improving the gripability of said card;
17
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wherein said plurality of raised dimples are disposed on one of said first and

second faces, said one face coming into contact with a user to improve gripability.

35.  Adatacard as in claim 21, further comprising a plurality of
craters disposed on one of said first and second faces, each of said plurality of
craters comprising: a lip and a center, and wherein the lip of each crater is raised
slightly above said one face, and the center of each crater is indented slig...ly into

said one face.

36. A datacard as in claim 21, wherein said first and second faces
define a hole therethrough.

@ « . 37. A datacard as in claim 21, further comprising an angled edge.

38. A data card comprising a first face, a second face, an angled
edge, and an information storage medium, wherein a largest dimension of said

card is less than about 3 3/8 inches.

39. A datacardas in claim 38, wherein the largest dimension of

said card is in the range of about 1 7/8 inches to about 3 inches.

40. A data card as in claim 38, wherein the information storage

medium comprises a magnetic stripe.

41. A datacard as in claim 40, wherein the magnetic stripe is

S " positioned parallel to an edge of said card.

42. A datacard as in claim 41, wherein the magnetic stripe
comprises two tracks for storing encoded data.

43." A datacard as in claim 42, wherein a first of said two tracks

comprises data encoded at greater than about 210 bits per inch.

44. A data card as in claim 43, wherein the first of said two tracks
comprises data encoded at about 260 bits per inch.

18




S

WO 02/067190 PCT/US02/01284 \(\/b

45. A data card as in claim 42, wherein a second of said two tracks

comprises data encoded at greater than about 75 bits per inch.

46. A data card as in claim 45, wherein the second of said two

tracks comprises data encoded at about 100 bits per inch.

47. A data card as in claim 42, where_in the encoded data is encoded

using two-frequency encoding.

48. A data card as in claim 38, wherein said first and second faces
define a hole therethrough.

49. A data card as in claim 38, further comprising a core disposed

between said first and second faces, wherein said core comprises polyester.

50. A data card as in claim 49, wherein said core comprises about
80% polyester. '

51. A data card as in claim 38, wherein said first and second faces

are devoid of raised lettering,

52. A datacard as in claim 38, further comprising lettering printed
on at least one of said first and second faces,

53. A datacard as in claim 38, wherein the information storage
medium comprises a computer chip.

54. A datacard as in claim 38, further comprising a tread
comprising a plurality. of raised dimples for improving the gripability of said card

wherein said plurality of raised dimples are disposed on one of said first and

t]

second faces, said one face coming into contact with a user to improve gripability. '

55.  Adata card as in claim 38, further comprising a plurality of
craters disposed on one of said first and second faces, each of said plurality of
craters comprising: a lip and a center, and wherein the lip of each crater is raised

slightly above said one face, and the center of each crater is indented slightly into
said one face.
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56. A data card as in claim 40, wherein the magnetic stripe is

positioned perpendicular to the largest dimension of said card.

57. A data card as in claim 40, wherein the magnetic stripe is
positioned parallel to said angled edge.

20
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Elecironic data base consuited during the international search (name of dala base and, where practical, search lerms used)

WPI Data, EPO-Internal, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category © | Citation of document, with indication, where appropriale, of the relevant passages Relevant to claim No.
X RANKL, WOLFGANG: "HANDBUCH DER 1-7,9,.
CHIPKARTEN: AUFBAU, USW." 11,
1999 , HANSER VERLAG , MUNICH, VIENNA: 13-18,
ISBN 3-446-21115-2 XP002211214 38-43,°
' 45,47 ¢
49-53,
4 ’ 56,57
Y page 44 -page 47 6,7,9,
- 11,12,
19,20,
42,43,
45,47,
48,54 ,55
page 56 -page 61
page 68 -page 71
- / —_—

Further documents ara Jisted in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents : ’ . -
*T* later document published after the international filing date

as ; or priority date and not in conflict with the application but
A* document defining the general stale of the an which is not ;
considered 10 be of particular relevance Elvee?\ :l% :ndersland the principle or theory underlying the
*E* earlier document but published on or after the international *X* document of particular relevance: the claimed invention
tiing date cannot be considered novel or cannot be considered lo
‘Lt do%u‘g'\o‘m w'/‘hﬁh may ll’;l'lgl:v goublalcl)n yl)(r)lomy cln'lm(-) or involve an invontive slop whon the document is taken alono
which is clied lo esla the publication dale of anather *Y* document of panticular relavance; the clalmed Invention
citation or other special reason (as specified) , cannol be consldered lo Involve an invenlive step when the
*0* document relerring to an oral disclosurs, use, exhibltion or . document is combined with one or more olher such docu-
other means ments, such combinalion being obvious to a person skilled
*P* document published prior to the international filing date but in the ar.
later than the priority dale claimed *&* document member of he same palent family
Date of the actual completion of the international search Date of mailing of ihe internalionat search report
28 August 2002 12/09/2002 .
Name and méiling address of the ISA Authorized ofticer

European Patent Office, P.B. 5818 Patentlaan 2
1[‘JL - 2280 HV Rijswijk

el. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016 Heusler, N

Form PCT/SA/210 (second sheet) (July 1992)
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‘nternational Application No

' PCT/US 02/01284
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d

C.(Conunuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT
Calegory ° | Citation of document, with Indication,where appropriate, of the relevant passages - Relavant 1o claim No.
X DE 199 01 965 A (GIESECKE & DEVRIENT GMBH) 1,2,12,
20 July 2000 (2000-07-20) 18,38,
48,53
Y column 1, line 22 -.1ine 37 5-7,9,
11,12,
19-21,
42,43,
45,47,
48,54-56
column 2, line 33 - line 35; figure 1
X EP 0 495 216 A (ORGA KARTENSYSTEME GMBH) 1-5,13,
22 July 1992 (1992-07-22) 17,18,
21,22,
: : 29,31,33
Y the whole document 23,24,
26,28,
34,35
X WO 01 01324 A (MICHELSEN CHRISTIAN :IP TPG 1,38
HOLDCO SARL (LU))
4 January 2001 (2001-01-04)
figure 1
Y US 5 298 897 A (HARRISON CLARENCE ET AL) 6,7,9,
29 March 1994 (1994-03-29) 11,23,
24,26,
28,42,
43,45,47
column 1, line 16 - line 22
column 7, line 28 - line 46
Y DE 298 02 638 U (POHL THOMAS) 12,36,48
10 June 1998 (1998-06-10)
the whole document
Y - DE 298 12 046 U (BUERGER ROLF) 12,19,
26 November 1998 (1998-11-26) 20,
. 34-36, .
48,54 55
claims 2-4; figures 1,2 :
Y WO 99 '34323 A (BANK OF AMERICA) 19,20,
8 July 1999 (1999-07-08) 34,35,
54,55
claims 1,6-9
Y EP 0 933 718 A (STAR MFg Co) 7-10,
4 August 1999 (1999-08-04) 24-27,
43-46
paragraphs ‘0009!, ‘0024!
Ny
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' nternational Application No O
| PCT/US 02/01284 '\
v/

Category ° | Citalion of document, with indication,where appropriate, of Ihe relevani passages

Relevant 1o claim No.

Y

US 5 204 513 A (STEELE GEORGE R)
20 April 1993 (1993-04-20)

column 2, line 1,42,43

US 4 857 945 A (FAES STEVEN M)
15 August 1989 (1989-08-15)
column 19, 1ine 28; figure 2

US 5 461 219 A (CRONVALL LEIF)
24 October 1995 (1995-10-24)
column 7, line 4 - line 8; figure 1

PATENT ABSTRACTS OF JAPAN

vol. 2000, no. 07,

29 September 2000 (2000-09-29)

& JP 2000 113136 A (ADAMUSU: KK),
21 April 2000 (2000-04-21)
abstract

US 2002/092914 A1l (COLLINS RICHARD J ET
AL) 18 July 2002 (2002-07-18)
paragraphs ‘0075!,‘0076!

7-10,
24-27,
43-46

5,21,56

5,21,56

12,36,48

1-57

8,10,25,
27,44,46

Form PCT/ISA/210 (continuation of second sheet) (July 1992)
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INTERNATIONAL SEARCH REPORT \/
‘nternational Application No
[formation on patent tamily members | PCT/US 02/0 1 284 \/)/\
Patent document Publication Patent family Publication \VKd
cited in search report date member(s) date
DE 19901965 A 20-07-2000 DE 19901965 Al 20-07-2000
AU 2438300 A 07-08-2000
BR 0007549 A '04-12-2001
CN 1338083 T 27-02-2002
Wo 0043950 Al 27-07-2000
EP 1151411 Al 07-11-2001
EP 0495216 A 22-07-1992 DE 4040296 C1 09-01-1992
AT 145077 T 15-11-1996
DE 59108328 D1 12-12-1996
EP 0495216 A2 22-07-1992
ES 2094184 T3 16-01-1997
WO 0101324 A 04-01-2001 AU 5813100 A 31-01-2001
WO 0101324 Al 04-01-2001
- US 5298897 A 29-03-1994 US 5168275 A 01-12-1992
/ Us 5379037 A 03-01-1995
@ T BR 9100514 A 29-10-1991
CA 2032414 C 12-09-1995
CA 2032414 Al 08-08-1991
EP 0441280 Al 14-08-1991
JP 2584132 B2 19-02-1997
JP 4348488 A 03-12-1992
JP 2846847 B2 13-01-1999
JP 8273306 A 18-10-1996
JP 2915334 B2 05-07-1999
JP 8255211 A 01-10-1996
DE 29802638 U 10-06-1998 DE 29802638 ut 10-06-1998
DE 29812046 U 26-11-1998 DE 29812046 Ul 26-11-1998
WO 9934323 A 08-07-1999 AU 2209099 A 19-07-1999
_ WO 9934323 Al 08-07-1999
® L EP 0933718 A 04-08-1999 Jp 11219507 A 10-08-1999
: o EP 0933718 A2 04-08-1999
US 5204513 A 20-04-1993  NONE
US 4857945 A 15-08-1989 AU . 621545 B2 19-03-1992
AU 1943888 A 06-12-1988
EP 0360828 Al 04-04-1990
JP 2504013 T 22-11-1990
NO 890162 A 09-03-1989
NZ 224651 A 26-05-1992
NZ 236481 A 26-05-1992
WO 8808962 Al 17-11-1988
US 5461219 A 24-10-1995 SE 466323 B 27-01-1992
AU 9109591 A 22-07-1992
DE 69120966 D1 22-08-1996
DE 69120966 T2 17-04-1997
EP 0563136 Al 06~-10-1993
SE 9004054 A 27-01-1992
WO 9211613 Al 09-07-1992

Form PCT/ISA210 (patent tamily annex) (July 1992)
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NOTES TO FORM PCT/ISAR220

Theae Notes are intended to give the basic instructions conceming the filing of amendments under article 19. The
Notes are based on the requirements of the Patent Cooparation Treaty, the Regulations and the Administrative Instructions
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more
detailed information, see also the PCT Applicant's Guide, a publication of WIPO.

In these Notes, “Article®, *Rule”, and "Section" refer lo the provisions of the PCT, the PCT Regulations and the PCT
Adminiatrative Instructiona respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, afler having received the itlemational search repart, one opportunity to amend the claims of the
intemational application. t should however be emphasized that, since all parts of the intemational application (claims,
description and drawings) may be amended during the intemational preliminary examination procedure, there is usually
no need to file amendments of the claims under Article 19 except whaere, e.g. the applicant wants the latter to be published
for the purposes of provisional protection or has another reason for amending the claims before intemational pbulication.
Furthermore, it should be emphasized that provisional protection is availabie in some States only.

What parts of the Intemational application may be amendod?
Under Asticle 19, only the claims may be amended.

During the intemational phase, the claims may also be amended (or further amended) under Article 34 before
the Intemational Preliminary Examining Authority. The description and drawings may only be amended under
Article 34 before the international Examining Authority.

Upon entry into the national phase, all parts of the infemational application may be amended under Article 28 .
or, where applicable, Article 41.

When? Within 2 monthas from the date of tranamittal of the intemational search report or 16 months from the priority
date, whichever time limit expires later. it should be noted, however, that the amandments will be considered
as having been received on time if they are received by the Intemational Bureau after the expiration of the
applicable time limit but before the completion of the technical preparations for intemational publication
(Rula 46.1).

Where not to flie the amendments?

The amendments may only be filed with the Intemnational Bureau and not with the receiving Office or the
Intemational Searching Authority (Rule 46.2). S

Where a demand for intemational preliminary examination has been fis filed, see below.

How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of
one or more of the claims as filed. ‘

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or
amendments, ditfers from the sheet originally filed.

All the claims appearing on a replacement sheet must be numbered in Arabic numerats. Where a olaim is

\

cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must

be renumbered consecutively (Administrative Instructions, Section 205(b)).

The amendments must be made in the language in which the intematlonai application is to be published.

What documents musUmay accompany the amMmmta?
Lettor (Section 205(b)):
The amendments must be submitted with a letter.

The letter will not be published with the intemational application and the amended daims. It should not be
confused with the *Statement under Article 1 9(1)" (see below, under "Statement under Article 19(1)7).

The lotter must be In English or French, at the choica of the applicant. However, If the language of the

international application Is English, the lettor must be In English; if the language of the International applicatlion

is French, the lettor must be in French.

Notes to Form PCTASA/220 (first sheat) (January 1994)
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NOTES TO FORM PCT/ISA/220 (continued) % :

The letter must indicate the ditferences between the claims as filed and the claims as arpenqed. !t must, in
particular, indicate, in connection with each claim appearing in the international application (it being understood
‘that identical indications conceming several claims may be grouped),whether

()  the claim is unchanged;

(i)  the claim is cancelled:

(i) the claim is new;

(iv) the ciaim replaces one or more claims as filed;

(v) the claim is the reault of the division of a claim as filed.

The following exampiles lilustrate the manner In which amendments mustbe oxplained in the
accompanying letter:

1. [Where originally there were 48 claims and after amendment of some claims there are 51);
*Claims 1 to 29, 31, 32, 34, 35, 37 to 48 replaced by amended claima bearing the same numbers;
claims 30, 33 and 36 unchanged; new claims 49 to 51 added.*

{ g 2. [Where originally there were 15 claims and afer amendment of all laims there are 1}
*Claims 1 to 15 replaced by amended claims 1 to 11.° '

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding
new claimas}:

*Claims 110 6 and 14 unchanged; claims 7 to 13 cancelled, new claims 15, 16 and 17 added.* or
“Claims 7 to 13 cancelled; new claims 15, 16 and 17 added: all other claims unchanged.*

4. [Where various kinds of amendments are made): ’
“Claims 1-10 unchanged: ¢laims 11 to 13, 18 and 19 cancelied; claims 14, 15 and 16 replaced by amended
claim 14; claim 17 subdivided into amended claima 15, 16 and 17; new claims 20 and 21 added.*

“Statement undor articie 19(1)" (Rule 46.4)

The amendments may be accompanied by a statement explaining the amendments and indicating any impact
that such amendments might have on the description and the drawings (which cannot be amended under

Article 19(1)).

The statement will be published with the intemational application and the amended claims,
it must be in the language in which the international appplication Is to be published.
it must be brief, not exceeding 500 words if in English or if transiated into English,

it shouid not be confused with and does not replace the letter indicating the differences between the claims
as filed and as amended. It must be filed on a soparate sheet and must be identified as such by a heading,
preferably by using the words “Statement under Article 19(1)."

It may not contain any disparaging comments on the international search report or the relevance of citations
cortained in that report. Reference to citations, relevant to a given claim, contained in the intemational search
report may be made only in connection with an amendment of that claim. :

Consequonce if a demand tor International preliminary oxamlndlbn has aiready beon filed

It, at the time of filing any amendments under Article 19, a demand for international preliminary examination
has already been submitted, the applicant must preferably, at the same time of filing the amendments with the
Intemational Bureau, also file a ocopy of such amendments with the Intemational Preliminary Examining
Authority (see Rule 62.2(a), first sentence).

Consequence with regard to tranalation of the International application for ontry Into the national phase

The applicant's attention is drawn to the fact that, where upon entry inlo the national phase, a translation of the

claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or
in addition to, the translation of the cdaims as filed.

g:( ‘;:nher details on the requirements of each designated/elected Office, see Volume Il of the PCT Apgplicant's
ide.

Notes to Form PCTASA220 (second -Boct) (January 1994)
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The demand must be filed directly with the rompetent International Preliminary Examining A uthority or, if two or more Authorities are competent,
with the one chosen by the applicant. The full name or two-letier code of that Authority may be indicated by the applicant on the line below:

IPEA/ US

PCT : CHAPTER I

DEMAND

under Anrticle 31 of the Patent Cooperation Treaty:
The undersigned requests that the international application specified below be the subject of
international preliminary examination according to the Patent Cooperation Treaty and
hereby clects all eligible States (except where otherwise indicated).

For International Preliminary Examining Authorit us¢ onl
g

Identification of IPEA Date of receipt of DEMAND -

Applicant's or agent's file reference

Box No.1 IDENTIFICATION OF THE INTERNATIONAL APPLICATION 16762.0217-WO

. Interational application No. International filing date (day/month/year) (Earliest) Priority date (dav/monthtyear)
o 18 January 2002 25 January 2001
'\,,‘ PCT/US02/01284 (18.01.2002) ' (25.01.2001)

Title of Invention | MINIATURE DATA CARD

Box No. Il APPLICANT(S)

Name and address: — (Family name Jfollowed by given name; for a legal entity, full official Telephone No.:
designation. The address must include postal code and name of country.) {704) 388-6952 I

Facsimile No.:
(704) 388-7343

Teleprinter No.:

BANK OF AMERICA CORPORATION
NC1-002-29-01

101 South Tryon Street
Charlotte, North Carolina 28255
United States of America Applicant's registration No. with the Office

State (that is, country) of nationality: State (that is, country) of residence:

us us

Name and address: (Family name Jollowed by given name: for a legal entity,

Jull official designation. The address must include postal code and name of country,)

State (that is, country) of natignality: State (that is, country) of residence:

Name and address: (Family name followed by given name: Jor a legal entity, full official designation, The address must include postal code and name of country.)

State (that is, country) of nationality: State (that is, country) of residence:

D Further applicants are indicated on a continuation sheet,

DC: 624879-1




Intemational application No.
Sheet No. 2 of 3

PCT/US02/01284

Box No. Il AGFENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person is agent D common representative

and has been appointed carlicr and represents the applicant(s) also for intemational preliminary examination.
D is hereby appointed and any earlier appointment of (an) agent(s¥common representative is hercby revoked.

D is hereby appointed, specifically for the procedure before the Intemational Preliminary Examining Authority, in addition to
the agent(s)’common representative appointed earlier,

Name and address: (Family name followed by given name: Jor a legal entity, full official Telephone No.:
designation. The address must include postal code and name of country.) (202) 662-5141
REISTER, Andrea G. Facsimile No.:
Covington & Burling (202) 778-5141
1201 Pennsylvania Avenue, N.W. Teleprinter No.:

Washington, DC 20004-2401
United States of America

Agent's registration No. with the Office
36,253

D Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the
space abave is used instead to indicate a special address to which correspondence should be sent.

Box No. IV BASIS FOR lNTPiRNATlONAL PRELIMINARY EXAMINATION

Statement concerning amendments:*
B The applicant wishes the intemational preliminary examination to start on the basis of:

the intemational application as originally filed

the description as originally filed

IL1

as amended under Anticle 34

I

the claims : as originally filed

I

as amended under Article 19 (together with any accompanying statement)

as amended under Article 34

I

the drawings as originally filed

—

N amended under Article 34

2. D The applicant wishes any amendment to the claims under Article 19 10 be considered as reversed.

3. D The applicant wishes the start of the intemational preliminary examination to be postponed until the expiration of 20 months
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made

*  Where no check-box is marked. intemational preliminary examination will start on the basis of the international application as originally
filed or. where a copy of amendments to the claims under Article 19 and/or amendments of the international application under Anticle 34
are reccived by the Intemational Preliminary Examining Authority before it has begun to draw up a written opinion or the intemational
preliminary examination report, as so amended.

Language for the purposes of international preliminary examination: English
which is the language in which the intemational application was filed.

D which is the language of a translation furnished for the purposes of intemational search

D which is the language of publication of the international application

‘ D which is the language of the translation (10 be) fumished for the purposes of intemnational preliminary examination.

BoxNo.V ELECTION OF STATES .

The applicant hercby elects all eligible States (that is, all States which have been designated and which are bound by Chapter If of
the PCT) excluding the following States which the applicant wishes not to elect:

Form PCT/IPEA/401 (second sheet) (March 2001 reprint July 2002) L See Notes 10 the demand form




International application No,

Sheet No. J of 3 PCT/US02/01284

Box No. VI CHECK LIST

For Intemational Preliminary
The demand is accompanied by the following elements, in the language referred to in

Examining Authority use only
Box No. IV, for the puposcs of intemational preliminary examination:

P
!
]
v
'

received not received

I. translation of interational application : sheets
2. amendments under Article 34 : . sheets

3. copy (or. where required, translation of
" amendments under Article 19 : sheets

4. copy (or, where required, translation of
" statement under Anticle 19 : sheets

5. letter : sheets

00 O OO
U4 O dd

( Y 6. other fspecifv): : sheets
@-

The demand is also accompanied by the item(s) marked below:

1. fee calculation sheet

statement explaining lack of signature
D original separate power of attormey

N

D original general power of attorney x| other
(specify):  Transmittal Letter to
IPEA/US; Check in the

amount of $896.00

l:] sequence listing in computer readable form

& W~

D copy of gencral power of attomey; reference
number, if any:

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Next 10 cach signature, indicate the nume of the person J/KH/W in which the person signs (if such arpacity is not ohvious from reading the demand).

Andrea G. Reisgfer
Covington & rling

For Intemational Preliminary Examining Authority use only

1. Date of actual receipt of BEMAND:

~

Adjusted date of receipt of demand due
1o CORRECTIONS under Rule 60.1(b):

3. [:I The date of receipt of the demand is AFTER the expiration of 19 months

The applicant has heen
from the priority date and item 4 or 5, below, does not apply.

informed accordingly.

4, EI The date of receipt of the demand is WITHIN the period of 19 months from the priority datc as extended by virtue of
Rule 80.5.

s, D Although the date of receipt of the demand is afler the expiration of 19 months from the priority date, the delay in arrival
is EXCUSED pursuant to Rule 82.

For International Bureau use only

Demand received from IPEA on:

Form PCT/IPEA/401 (last sheet) (March 2001; reprint July 2002) See Notes 10 the demand form




PCT

FEE CALCULATION SHEET

Annex to the Demand

Intemational
application No.

PCT/US02/01284

Applicant’s or agent’s
file reference

16762.0217-WO Date stamp of the IPEA

\

CHAPTER I

For Intemational Preliminary Examining Authority use only ==

Avohcant BANK OF AMERICA CORPORATION

CALCULATION OF PRESCRIBED FEES

1. Preliminary examination fee .. ............ ... L

2 Han'dling fee (Applicants from certain States are
entitled 1o a reduction of 75% of the handling fee.
Where the applicant is (or all applicants are) so
entitled, the amount to be entered at H is 25% of
the handling fee.)........... e L

146.00 m

Total of prescribed fees
add the amounts entered at P and H
and cnter total in the TOTAL box . ... .. P

$ 896.00

TOTAL

MODE OF PAYMENT

account with the [PEA (sce below)

D authorization to charge deposit D cash

E cheque D revenue stamps
D postal money order D coupons

D bank draft D other (specify):

(This mode of payment may not be available at all IPEAs)

D Authorization to charge the total fees indicated above.

This check-box may be marked only if the conditions
Jor deposit accounts of the IPEA so permit)
Authorization to charge any deficiency or credit any
overpayment in the total fees indicated above.

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT

IPEA/ _US

Deposit Account No.:

50-0740

Date: 22 August

2002

Name: Andrea G.

Reister ——

e ——

Form PCTHPEA/4OL (Anncx) (March 2001; reprint July 2002)

Signature@%&i&i& &w’t

See Notes 1o the fee calculation sheet
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UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT
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ASSIGNMENT BY INVENTORS _ \ .
10/26/01, 08/20/01, 10/25/01,
) 10/31/01, and 09/18/01
THIS ASSIGNMENT, made this day of , by

Jamily Pentz; Emmet Burns; Richard J. Collins; R. B. Montgomery; and A. A. Kendle

(hereinafter referred to as Assignors), residing at 4114 Marquesas Avenue, Tega Cay,' South
Carolina 29708; 4108 Pima Cotton Drive, Charlotte, North Carolina 28226; 148 Whistler
Road, Highland Park, Illinois 60035; 10207 Wildbracken Court, Charlotte, North Carolina
28210; and 2400 Valencia Terrace, North Carolina, 28226, respectively;

WHEREAS, Assignors have invented certain new and useful improvements in
DATA CARD, set forth in a Patent application for Letters Patent of the United States, filed

herewith; and

WHEREAS, Bank of America Corporation, a corporation organized under and
pursuant to the laws of having its. principal place of business at 100 North Tryon Street; |
Charlotte, North Carolina 28255 (hereinafter referred to as Assignee), is desirous of acquiring
the entire right, title and interest in and to said inventions and said Application for Letters
Patent of the United States, and in and to any Letters Patent of the United States to be obtained

therefor and thereon.

NOW, THEREFORE, in consideration of One Dollar ($1.00) and other good and
sufficient consideration, the receipt of which is hereby acknowledged, Assignors have sold,
assigned, transferred and set over, and by these presents do sell, assign, transfer and set over,
unto Assignee, its successors, legal representatives and assigns, the entire right, title and
interest in and to the above-mentioned inventions and application for Letters Patent, and in and
to a}my and all direct and indirect divisions, continuations and continuations-in-part of said
application, and any and all Letters Patent in the United States and all forcign countrics which
may be granted therefor and thereon, and reissues, reexaminations and extensions of said
Letters Patent, and all rights under the International Convention for the Protection of Industrial
Property, the same to be held and enjoyed by Assignee, for its own use and benefit and the use
and benefit of its successors, legal representatives and assigns, to the full end of the term or

terms for which Letters Patent may be granted and/or extended, as fully and entl;rely as the

1 016762.0217-US01




same would have been held and enjoyed by Assignors, had this sale and assignment not been

made.

AND for the same consideration, Assignors hereby represent and warrant to
Assignee, its successors, legal representatives and assigns, that, at the time of execution and
delivery of these presents, except for any rights, titles and/or interests that have arisen to
Assignee under law or that have already been transferred to Assignee, Assignors are the sole
and lawful owners of the entire right, title and interest in and to the said inventions and
application for Letters Patent above-mentioned, and that the $ame are unencumbered and that
Assignors have good and full right and lawful authority to sell and convey the same in the

manner herein set forth,

AND for the same consideration, Assignors hereby covenant and agree to and with
Assignee, its successors, legal representatives and assigns, that Assignors will sign all papers
and documents, take all lawfu] oathg and do all acts necessary or required to be done for the
procurement, maintenance, enforcement and defense of any Letters Patent and applications for
Letters Patent for said inventions, without charge to Assignee, its successors, legal
representatives and assigns, whenever counse| of Assignee, or counsel of its successors, legal

representatives and assigns, shall advise: that any proceeding in connection with said

inventions, or said Patent application for Letters Patent, or any proceeding in connection with

any Letters Patent or applications for Letters Patent for said inventions in any country,
including but not limited to interference proceedings, is lawful and desirable; or, that any
division, continuation or continuation-in-part of any application for Letters Patent, or any
reissue, reexamination or extension of any Letters Patent, to be obtained thereon, is lawful and

desirable.

AND Assignors hereby request the Commissioner of Patent and Trademarks to issue
said Letters Patent of the United States to Assignee, as Assignee of said inventions and the
Letters Patent to be issued thereon, for the sole use and benefit of Assignee, its successors, legal

representatives and assigns.

AND Assignors hereby grant the following individuals the power to insert on this

Assignment any further identification which may be necessary or desirable in order to comply

2 016762.0217-US0]
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with the rules of the United States Patent and Trademark Office for fecordation of this

document:
COVINGTON & BURLING

Paul J. Berman 36,744 Jeannie M. Perron 31,180 Lec J. Tiedrich

Richard P, Dulik 40,598  C. Edward Polk 45,830 HenryP. Ting

Thomas W. Krause 40,335  Andrea G. Reister 36,253 Grady L. White

Scott B. Markow 46,899  David P. Ruschke 40,151 Anthony S. Yoo

Ann O. McGechan 45,839 Christopher N. Sipes 39.837  Michael A. Springs

AND Assignors acknowledge an obligation of assignment of this invention to

Assignee at the time the invention was made.

42,184
46,278
40,874
45,540
41,322

3 016762.0217-US01
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ASSIGNMENT BY INVENTORS

\bé

10/26/01, 08/20/01, 10/25/01,

10/31/01, and 09/18/01
THIS ASSIGNMENT, made this day of , by

Jamily Pentz; Emmet Burns; Richard J. Collins; R. B. Montgomery; and A. A. Kendle

(hereinafter referred to as Assignors), residing at 4114 Marquesas Avenue, Tega Cay, South
Carolina 29708; 4108 Pima Cotton Drive, Charlotte, North Carolina 28226; 148 Whistler
Road, Highland Park, Illinois 60035; 10207 Wildbracken Court, Charlotte, North Carolina
28210; and 2400 Valencia Terrace, North Carolina, 28226, respectively;

WHEREAS, Assignors have invented certain new and useful improvements in
DATA CARD, set forth in a Patent application for Letters Patent of the United Sfates, filed

herewith; and

WHEREAS, Bank of America Corporation, a corporation organized under and
pursuant to the laws of having its principal place of business at 100 North Tryon Street;
Charlotte, North Carolina 28255 (hereinafter referred to as Assignee), is desirous of acquiring
the entire right, title and interest in and to said inventions and said Application for Letters
Patent of the United States, and in and to any Letters Patent of the United States to be obtained

therefor and thereon.

NOW, THEREFORE, in consideration of One Dollar ($1.00) and other good and
sufficient consideration, the receipt of which is hereby acknowledged, Assignors have sold,
assigned, transferred and set over, and by these presents do sell, assign, transfer and set over,
unto Assignee, its successors, legal representatives and assigns, the entire right, title and
interest in and to the above-mentioned inventions and application for Letters Patent, and in and
to any and all direct and indirect divisions, continuations and continuations-in-part of said
application, and any and all T -etters Patent in the United States and all forcign countrics which
may be granted therefor and thereon, and reissues, reexaminations and extensions of said
Letters Patent, and all rights under the International Convention for the Protection of Industrial
Property, the same to be held and enjoyed by Assignee, for its own use and benefit and the use
and benefit of its successors, legal representatives and assigns, to the full end of the term or

terms for which Letters Patent may be granted and/or extended, as fully and entirely as the

1 016762.0217-US01
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Date: /0 [Q0]200

United States of America )

State of ) ss.:

County of MEowl CAIRUA R Gen )

On this 2 g*'“ day of OC;&’OB €A, » 20061 . ,beforeme
personally came Jamily Pentz , to me known to be the individual

described in and who executed the foregoing Assignment By Inventors, and acknowledged

execution of the same.

Notary Public —//%Rm ChAeoli i
My Commission Expiras Aprt 04, 2008

4 016762.0217-US01
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Emmét Burns

Date: W 20,20/

United States of Americ, )

State of 0R 0 ) ss.:

County of AT

Onthis - OY ™~ dayof _ﬁa SUST y 20 » before me
personally came Emmet Bums » 0. me known to be the individual

described in and whyo executed the foregoing Assignment By Inventors, and acknowiedged
execution of the same, '

A M en /,///Z%/d(’ -

Notary Public—a/t/o,e,m CHeoc g
My Commission Exphes Ao 04, 2008



L H—

"Richard J. Collins

Date: /0/7’3’—/0/

“O{FICIALSML'
. . UAN T, LAM
United States ofAmer:ca ) ) Netary Publc, State of

State of f///n o)/ ) ss.: My Commitsica Expires 72872048

County of Lo o/ ‘ )

4 : e

On this 25 day of Jdc 76’6 ce—~ , 200/ , before me

@ personally came Richard J. Collins , to me known to be the individual

described in and who executed the foregoing Assignment By Inventors, and acknowledged

o execution of the same.

Notary Public

-~

6 016762.0217-US01
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Date: (0/?)/0/
United States of America )
State of ) ss.:
County of MEcCRLESTTUALA )
@ Onthis 2\ ST dayof Oconee. 200 | , before me
personally came R. B. Montgomery , to me known to be the individual
e descnibed in and who executed the foregoing Assignment By Inventors, and acknowledged
W execution of the same.

Notary Public
My Commission

Aot CAtou WA
Apdi 04, 2008

N

7 016762.0217-US01




v/ /e

A. A. Kendle
Date: 9.7 - 01
United States of America )
State of /n24 mé.w ) ss.:
County of 20 llder o )
* ¢
On this /& rk -day of ol 200) , before me
@ personally came A. A. Kendle » to me known to be the individual

e described in and who executed the foregoing Assignment By Inventors, and acknowledged
\‘7 o execution of the same.

Notary’Public

8 016762.0217-US01
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US 6,471,127 B2

1
DATA CARD

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority under 35 U.S.C. 0119(e)
to U.S. Provisional Application No. 60//263.756. filed Jan.
25,2001 and claims priority under 35 U.S.C. 0120 to U.S.
patent application No. 09/611.320, filed Jul. 6. 2000, and to
Design Application Nos. 29/141.685, now U.S. Pat. D.453,
338,29/141,652, now U.S. Pat. D.453,337, 29/141,645. now
U.S. Pat. D.453.160, 29/141,642, now U.S. Pat. D.456.336.
29/141.688. now U.S. Pat. D.453.161, 29/141,704, now U.S.
Pat. D.460.455. 29/141,703. now U.S. Pat. D.453,517,
29/141.691. now U.S. Pat. D.453,516, 29/141,702. now U.S.
Pat. D,453.339, 29/141,700, now - US. Pat. D.456,814,
29/141,699, now U.S. Pat. D.460.454, 29/141,692, 29/141,
701, 29/141,693, filed May 11, 2001, and 29/142.203, filed
May 22, 2001, the entirety of each of the foregoing appli-
cations being incorporated herein by reference,

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable

REFERENCE TO A MICROFICHE APPENDIX
Not Applicable '

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to data cards, such as
credit cards, that contain a magnetic stripe or other means of
storing information. More particularly, this invention relates
to such cards that are small in size.

2. Related Art

Cards of various kinds have become ubiquitous in modem
society. People often carry a number of cards in their wallet
or carrying case, including credit cards, ATM or bank cards,
debit cards, “smart cards.” insurance cards, a driver's
license, identification cards, telephone calling cards, transit
cards, library cards, and card-entry hotel keys. An increasing
number of consumer transactions require use of these cards,
for example, as the form of payment, or as identification
necessary for another form of payment or admission, Quick
and accurate access to certain individual cards is useful and
desirable for both the consumer and the vendor of goods or
services. -

Typically, consumers stdre credit cards and other types of
cards in a wallet or carrying case. These wallets and carrying
cases are frequently equipped with sleeves or slots for
holding one or more cards in an arrangement selected by the
user. Because of the proliferation of the types and numbers
of cards carried by consumers, cards are often held very
tightly within these sleeves or slots, making retrieval of a
particular card difficult, Difficulty in removing a single
selected card increases the time necessary for the
transaction, causes stored cards to be frequently reshuffled
and potentially disorganized. and increases the likelihood
that cards will be dropped or lost.

While the number of cards typically carried by consumers
is increasing, most consumers use certain types of cards
much more frequently than others. For example, some
consumers may use a credit card for nearly every sales
transaction, but only rarely, if ever, use calling cards, library
Cards. or insurance cards, Because a subset of the total
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number of cards carried by consumers must be accessed
repeatedly. it is particularly desirable to improve the acces-
sibility of these types of cards.

One way to improve accessibility of frequently used cards
is by allowing them to be stored in a separate location from
the traditional wallet or carrying case. Such cards could be
stored on key-chains. lanyards. hooks. or other similar
devices that are easily retrieved from a bag or pocket. Thus,
when a consumer needs to use the card during a ransaction.
the card may be quickly retrieved and given to the merchant.
This provides an added level of convenience to the con-
sumer by making the payment process quicker and simpler.
Additionally, the merchant is able 10 move customers
through the line more quickly, improving customer satisfac-
tion. An additional benefit of storing frequently used cards
on a key-chain or like device is that the possibility that the
card will be lost is decreased. This is because a single card
is much more easily misplaced than a card attached to a
key-chain.

Conventionally sized cards, however, are too large and
cumbersome to be conveniently stored on a key-chain or like
device. The individual items on a key chain must be small
and compact o that the key-chain can accommodate numer-
ous items. Further, key-chains and the like are often placed
in the pockets of clothing, which may be small. Finally,
larger items, such as conventional credit cards, could be bent
or otherwise damaged when stored on a device such as a

o

key-chain. Thus, for a card to be effectively carried ona °-

key-chain, its size must be significanty reduced.

The degree to which conventional cards may be reduced
in size, however, is limited by the requirements of standard
magnetic stripe card readers, such as point-of-sale (*POS™)
terminals through which the user “swipes” the card to make
a purchase or payment. In order to ensure interoperability
between the magnetic stripe readers and cards bearing
magnetic stripes, the parameters defining the magnetic stripe
are governed by the International Organization for Standard-
ization (ISO) and the International Electrotechnical Com-
mission (LEC). ISO/MEC 7811 provides standards for the
physical characteristics of the magnetic stripe including the
location of the stripe on the card, the surface profile of the
stripe, and the height of the stripe above the card surface. It
would be advantageous for a reduced-size card to comply
with ISO/IEC 7811, or otherwise be compatible with exist-
ing card readers and POS terminals,

Proper functioning of the magnetic stripe is very impor-
tant. On convendonal cards, such as credit cards, magnetic
stripes contain encoded information that electronic readers
can read to perform a function or confirm identification. For
example, on credit and debit cards, the magnetic stripe is
usually encoded with specific account information such as
the credit card number, cardholder’s name, the card expira-
tion date, and a personal identification code. If the electronic
device for reading the encoded information cannot properly
read the magnetic stripe, the vendor must enter the infor-
mation manually, using a keypad, telephone, or other similar
device. Manually entering the encoded informaton adds
both indirect and direct costs to the vendor. For example, the
additional time necessary to enter the information manually
may increase needs for register operators and decrease the
vendor's ability to atend to other customer matters. In
addition, vendors are frequenty charged increased transac-
tion fees by the card issuer for a manually entered transac-
tion.

Thus, a need exists for providing cards, such as credit
cards, that are reduced in size from currently used cards, and
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yet still are operable with currently used readers. Such a card
would greatly enhance the efficiency of frequent
ransactions. including sales transactons, by allowing regu-
larly used cards to be readily and easily retrieved. Further.
because such a card could be readily stored on a key-chain
or like device. the probability that the card would be lost or
misplaced is reduced. Finally, because such a card would be
compatible with currently used readers. no redesign of
existing card reader technology would be required.

BRIEF SUMMARY OF THE INVENTION

In one aspect, the present invention provides a data card
that is reduced in size from conventional credit-card-sized
cards. and contains an information storage medium. such as
a magnetic stripe or a computer chip, that can be read by
existing card reader technology.

In another aspect. a reduced-size data card is provided
with a magnetic stripe. which is located near an edge of the
card, on which data is encoded. Such a magnetic stripe is
reduced in size from the magnetic stripes found on conven-
tionally sized cards. and contains data encoded at a higher
bit density than on conventionally sized cards. The magnetic
stripe is compatible with existing card reader technology.

In yet another aspect, a reduced-size data card is provided
with a hole to allow key-chain storage, and the core may be
composed. at least in part. of polyester. Additionally, the
surface of a data card of the present invention may also be
provided with raised dimples or craters to enhance gripa-
bility of the card. Further, information may be printed on the
surface of the card, in order to reduce or eliminate the need
to emboss the card with raised lettering or embossing.

In still another aspect. a reduced-size data card of the
present invention may have an angled edge.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is an illustration of the front view of a conven-
tional credit card.

FIG. 1B is an illustration of the back view of a conven-
tional credit card.

FIG. 2A is an illustration of the front view of one
preferred embodiment of the reduced-size data card of the
present invention.

FIG. 2B is an illustration of the back view of the embodi-
ment shown in FIG. 2A.

FIG. 3A is an illustration of the front view of another
preferred embodiment of the peduced-size data card of the
present invention.

FIG. 3B is an illustration of the back view of the embodi-
ment shown in FIG. 3A.

FIG. 4A is an illustration of the front view of another
preferred embodiment of the reduced-size data card of the
present invention.

FIG. 4B is an illustration of the front view of another
preferred embodiment of the reduced-size data card of the
present invention.

FIG. 4C is an illustration of the back view of the embodi-
ment shown in FIG. 4A.

FIG. 4D is an illustration of an alternate back view of the
embodiment shown in FIG. 4A.

FIG. 5A is an illustration of the front view of another
preferred embodiment of the reduced-size data card of the
present invention,

FIG. 5B is an illustration of the back view of the embodi-
ment shown in FIG. SA,
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FIG. 6A is an illustration of the front view of another
preferred embodiment of the reduced-size data card of the
present invention.

FI1G. 6B is an illustration of the back view of the embodi-
ment shown in FIG. 6A.

FIG. 7A is an illustration of the front view of another
preferred embodiment of the reduced-size data card of the
present invention.

FIG. 7B is an illustration of the front view of another
preferred embodiment of the reduced data card of the
present invention.

FIG. 7C is an illustration of the front view of another
preferred embodiment of the reduced-size data card of the’
present invention.

FIG. 8A is a partial sectional view of another preferred
embodiment of the reduced-size data card of the present
invention taken through the tread where the tread includes
raised dimples.

FIG. 8B is a partial secdonal view of another preferred
embodiment of the reduced-size data card of the present
invention taken through the tread where the tread includes
craters.

FIG. 9A is an illustration of the front view of another
preferred embodiment of the reduced-size data card of the
present inventon.

FIG. 9B is an illustration of the back view of the embodi-
ment shown in FIG. 9A. ’

FIG. 9C is an illustration of a side view of the embodi-
ment shown in FIG. 9A.

FIG. 10 is an illustration of the ISO/IEC 781! standards
for location and width of magnetic stripe data tracks ! and
2.

FIG. 11 is an illustration of the ISO/IEC 781! standards
for location and width of magnetic stripe data track 3.

FIG. 12 is an illustration of the ISO/IEC 7811 standards
for magnetic stripe location and size. ‘

FIG. 13A is an illustration of the front view of another
preferred embodiment of the reduced-size data card of the
present invention,

FIG. 13B is an illustration of the back view of the
embodiment shown in FIG. 13A.

DETAILED DESCRIPTION OF THE'
INVENTION

Reference will now be made to the present preferred
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings.

FIGS. 1A-B illustrate one embodiment of a conventional
credit card. FIG. 1A shows the front side of a conventional
standard size credit card 10, which is typically embossed
using raised lettering with a credit card number 11, an
expiration date 12, and the name of the card-holder 13. Such
a card also usually contains the name of the issuing bank 14,
and the credit card company, such as American Express®,
MasterCard®, or VISA®, 15. It may also contain other
information, such as sponsor logos and/or a “platinum” or
similar indication. Additionally, the credit card may contain
an identification photograph of the card-holder for security
purposes. The back side of conventional card 10. shown in
FIG. 1B, typically contains a box 16 that can be signed by
the card holder. which is used for verification purposes when
a purchase is made. Additionally, the back side of card 10
contains a magnetic stripe 17, which runs parallel to the
card's largest dimension. Magnetic stripe 17 stores
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information, such as credit card number. that can be read by
conventional point of sale (“POS") terminals. A standard
credit card is approximately 3% in. long by 2% in. high, for
an aspect ratio (length/height) of approximately 1.5. and has
a thickness of approximately 0.75 mm.

The card of the present invention includes an information
storage medium. By “information storage medium,” is
meant a medium that is added to the card that stores
information in a magnetic. electronic, or electromagnetic
manner. This term does not include printed information
either affixed to or printed directly on the card. Exemplary
information storage media suitable for use with the present
invention include, but are not limited to, magnetic stripes
and computer chips.

FIGS. 2A-B depict a preferred embodiment of the present
invention, including a generally rectangular card 20, a
magnetic stripe 21, and a hole 22. The dimensions of card 20
are approximately 2'« in. long by % in. high, for an aspect
ratio (lenguvheight) of approximately 1.7, and a thickness of
approximately 0.75 mm. This is a significant reduction from
the dimensions of a standard credit card. As would be
appreciated by one skilled in the art. the foregoing specific
dimensions are representative only, and the present inven-
tion is not limited to any particular dimensions. Preferably.
the present invention is carried out using cards with dimen-
sions ranging in length from approximately 1 in. to 3 in., and
ranging in height from approximately 1 in. to 1% in. Thus.
the aspect ratio (length/height) could range from approxi-
mately 0.53 (V1.875) to 3 (3/1).

Magnetic stripe 21 is located on the back side of card 20,
as shown in FIG. 2B, and is oriented perpendicularly to the
card’s largest dimension. Alternatively, the magnetic stripe
could be located on the front side of card 20. In one
embodiment of the present invention, magnetic stripe 21 is
approximately 0.41 in. in width. In another embodiment,
shown for example in FIGS. 3A-B, magnetic stripe 31 is
approximately 0.25 in. in width,

ISO/EC 7811 provides standards for the location of the
stripe on the card, the surface profile of the stripe, and the
height of the stripe above the card surface. Generally,
designers of cards atempt to-.comply with these standards to

ensure compatibility with existing POS terminals.’

Unexpectedly, the card of the present invention is compat-
ible with existing point of sale terminals without complying
with several aspects of the ISO/IEC standards, as explained
in more detail below.

Finally, hole 22 is shown as located in a comer of card 20,
and allows the card to be readily carried on a key-chain or
like device. It should be apparent to one skilled in the art that
hole 20 can be located anywhere on the card that allows the
card to be carried by a key-chain or similar device and does
not interfere with the magnetic stripe.

FIGS. 3A-B show an alternate preferred embodiment.
Like the previous embodiment, this embodiment includes a
generally rectangular card 30, a magnetic stripe 3 1, that is
oriented perpendicularly to the card's largest dimension, and
a hole 32. Here, however, magnetic stripe 31 is narrower in
width than magnetic stripe 21 of FIG, 2B. A narower
magnetic stripe may be utilized when less information is
needed to be stored by the magnetic stripe or when encoding
techniques allow more information o be stored in a reduced
space.

FIGS. 4A-D show alternate preferred embodiments. FIG.
4A shows a generally rectangular shaped card 40 with a hole
42. Card dimensions (2% in. by 1% in.) are shown on FIG.
4A and art significantly reduced from the standard size credit
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card. Additionally. card 40 contains an identification photo-
graph 43, various logos 44 and 45. and additional informa-
tion 46. Further, embossed information, such as credit card
number or expiration date (not shown) could be included.
Other arrangements of logos. and information should be
apparent to one of ordinary skill in the art from this
description or from practice. For example. FIG. 4B shows
card 40', which is similar to card 40 (FIG. 4A) but without
the identification photograph. and with a different arrange-
ment of logos and other information.

FIG. 4C shows the back side of card 40, depicted in FI1G.
4A, which includes magnetic stripe 41 oriented perpendicu-
larly to the card’s largest dimension. Additionally, FIG. 4C
includes signature block 47. Signature block 47 is to be
signed by the card holder, and is used for signature verifi-
cation when a purchase is made. Finally, the back side of
card 40 may contain logos 48 and other information. as
would be apparent to one of ordinary skill in the an.

FIG. 4D shows an alternate arrangement of the back side
of card 40. It shows magnetic stripe 41' which is narrower
than magnetic stripe 41 of FIG, 4C. Narrower magnetic
stripes may be utilized when less information is required to
be stored by the magnetic stripe, or when encoding tech-
niques allow more information to be stored in less space.

FIGS. 5A~B show an alternate preferred embodiment,
including a generally rectangular shaped card 50 and a
magnetic stripe 51, orjented perpendicularly to the card's
largest dimension. Unlike previous embodiments, thé

present embodiment does not contain a hole. While a hole is -

a helpful way to artach a card of the present invention to a
key-chain or like device, such a hole is not required. Thus,
the card can be attached to the key-chain by a clip or similar
device. Additionally, the card of the present invention is not
required to be stored on a key-chain or like device and could

be stored in any fashion chosen by the consumer. such as

directly in the consumer's pocket or bag. [t should be readily
apparent to one skilled in the art that any of the embodiments
described herein could be modified such that the hole is
removed.

FIGS. 6A-B show still another alternate preferred
embodiment, including a generally rectangular shaped card
60, 2 magnetic stripe 61, and a hole 62. Magnetic stripe 61
is oriented parallel to the card's largest dimension. As
described above, magnetic stripe 61 is preferably compatble
with existing magnetic stripe readers. Magnetic stripe 61
may be either narrow or wide, depending on the amount of
data required to be stored and the degree of data compres-
sion. Because magnetic stripe 61 is oriented parallel to the
card’s longest dimension. it may be capable of storing a
greater amount of informaton at a given width than mag-
netic stripe 21 of FIG. 2B which is oriented perpendicularly
to the card's largest dimension, Thus, the present embodi-
ment may be more easily implemented when greater
amounts of information storage is required. It should be
readily apparent to one of ordinary skill in the art that any
of the embodiments described herein could be modified such
that the magnetic stripe is oriented parallel to the card's
largest dimension.

Conventional credit cards and the like have been gener-
ally rectangular in shape. However, the card of the present
invention may take on other shapes. For example. the card
could be any number of geometric shapes such as triangular
or trapezoidal. Additionally, the card could take on the shape
of naturally occurring or human-made objects, such as pine
trees or airplanes. Such shapes could be related to the card
issuer or sponsor. Thus, a credit card that a consumer can use

\



US 6,471,127 B2

7

10 accrue frequent flier miles could be in the shape of an
airplane. The dimensions of such cards generally comport
with the size guidelines suggested herein. Because such
cards are not rectangular, the magnetic stripe would not
necessarily be oriented as described above (either parallel to
or perpendicular to the card’s largest dimension). Thus. the
magnetic stripe could be oriented in any number of ways,
depending on the shape of the card.

Additionally, any of the embodiments described herein
could be provided with a read to increase the gripability of
the card. Such treads are described in detail in U.S. patent
application Ser. No. 09/611.320 filed on Jul. 6. 2000. the
entirety of which is hereby incorporated by reference.

These treads could take the form of a plurality raised
dimples disposed on a surface of the card. The treads are
preferably disposed on the surface or face of the card that
comes into contact with the user to increase gripability.
FIGS. 7A~C show three alternate preferred embodiments of
the present invention in which the surface of the card is
provided with treads. In each a number of dimples 77 is
arranged to form a plurality of treads 76 on the front face 71
of card 70. In FIG. 7A. the dimples 77 are arranged to form
reads 76 in either a triangular pattern or a line. The dimples
77, however, can also be arranged in any number of patterns.
As depicted in FIGS. 7A-7C. the treads 76 are located near
an edge 73 of card 70, and in each preferred embodiment
depicted in FIGS. 7A-7C. a wead 76 is located near the top
edge 72 of the card 70. Other arrangements of dimples 77
forming treads 76 should be apparent to one of skill in the
art from this description of from practice of the invention
depending on the intended or experienced use of the card,

FIG. 8A shows a sectional view of a preferred embodi-
ment of card 70 of the present invention taken along the line
X—X of FIG. 7A., in which the dimples 77 are raised from
the front face 71 of the card 70. In such an embodiment, the
height of each dimple should be selected so as not to
interfere with the proper operation of POS terminals or other
devices that require the card to be swiped by or through the
device,

FIG. 8B shows a sectional view of an alternate preferred
embodiment of card 70 of the present invention, In this
embodiment, the dimples are created in such a manner as to
create individual craters 77 in which the lip of the crater is
raised slightly above the front surface 71 of the card 70,
while the center of the crater is slightly below the surface of
the card. '

While the specific embodiments described herein are
cards having magnetic stripes such as credit cards, debit
cards, and bank cards, this is by way of example, and the
invention is not limited to these types of cards. Thus, the
present invention can be implemented for many different
types of data cards including Smart Cards (i.e. cards con-
taining computer chips that store information), stored value
cards, proximity chip cards, and other cards that are capable
of storing information. A detailed discussion of data cards
containing embedded computer chips may be found in U.S,
Pat. No. 4,443,027 10 McNeely et al., the entirety of which
is hereby incorporated by reference. As described in
McNeely et al, information for identifying the authorized
credit-card user or providing credit authorization comprises
a microprocessor, computer or integrated circuit chip
embedded in the card. McNeely et al., col. 3, lines 30-34.

Another preferred embodiment of the present invention
will now be described in greater detail. This preferred
embodiment, shown in FIGS. 9A-C, includes a generally
rectangular card 90. a magnetic stripe 91, and a hole 92. The
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front face 93 of card 90 is shown in FIG. 9A: the rear face
94 of card 90 is shown in FIG. 9B. Approximate dimensions
of card 90. as indicated on FIG. 9B, are |%s inches (height)
by 2% ninches (length). The width of the card. shown in F1G.
9C tnot to scale), is approximately 0.75 mm. These height
and length dimensions are reduced from conventionally-
sized credit card dimensions. which are approximately 2Y,
inches (height) by 3% inches (length).

Once again, the specific dimensions of card 90 are rep-
resentative only. and the present invention is not limited to
any particular dimensions. Nevertheless. the present inven-
tion is preferably carried out using cards with dimensions
ranging from approximately | inch by 1 inch to approxi-
mately 17y inches to 3 inches.

The front face 93 of card 90 contains various information
such as card number 95. expiration date 96. and card-holder
name 97. This information may be embossed on the card. In
a preferred embodiment, the card is free from or devoid of
embossing or other raised lettering. In such an embodiment.
the information may be printed on the card using laser
printing techniques, as are known in the ar,

Between front and rear faces 93 and 94 of card 90 is a core
99. as shown in FIG. 9C. This core may be composed of, at
least in part, polyester. In one embodiment. the core is
composed of 80% polyester and 20% polyvinyl chloride
(PVC). The use of polyester in the core is advantageous
because it increases the durability of the card. As would be
apparent to one skilled in the an, various percentages of
polyester and other materials may be used for the card core. '

In the embodiment shown in FIGS. 9A—C, magnetic stripe
91 is positioned parallel to the bottom edge 98 of card 90.
The bottom edge, of course, is defined with respect to the
particular card orientation shown in FIG. 9B. As would be
readily apparent o one skilled in the art, rotation of card 90
could cause “bottom” edge 98 to appear as if it is a right, left,
or top edge. Magnetic stripe 91 is used to store encoded data
such as the name of the. card-holder, a credit card or other
account number, card expiration date, and a personal iden-
tification code or other security information. The lengthwise
dimension of magnetic stripe 91 is approximately
2%sinches. As defined herein, the lengthwise dimension of
a magnetic stripe is the largest dimension of the magnetic
stripe. However, as described above, the present invention is
not limited to any particular dimensions, Preferably, the
lengthwise dimension of the magnetic stripe rangés from
approximately 1 inch to approximately 3 inches. -

The requirements of ISO/IEC 7811, which specifies the
international standards for magnetic stripes will now be
discussed, and then compared to the characteristics of mag-
netic stripe 91 of the present invention. Designers of cards
bearing magnetic stripes attempt to comply with the stan-
dards set forth in ISO/IEC 7811 in order to ensure compat-
ibility and interoperability with current magnetic stripe
readers and POS terminals. ‘

* ISO/MEC 7811 specifies that a magneuc stripe may contain
up to three tracks of encoded information. As will be
appreciated by one skilled in the art, each track is essentially
a strip of specified width and location running the length of
the magnetic stripe, on. which data is encoded. According to
ISO/EC 7811, track 1 is located closest to the edge of the
card and contains data encoded at 210 bits per inch (bpi).
Track 2 is adjacent to wack 1 and contains data encoded at
75 bpi. FIG. 10 shows the width and location of racks 1 and
2 as specified by ISO/IEC 78114, the entirety of which is
hereby incorporated by reference. Track 3 is the furthest
from the edge of the card and contains data encoded at 210
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bpi. FIG. 11 shows the width and location of tack 3 as
specified by ISO/IEC 7811-5, the entirety of which is hereby
incorporated by reference.

In all cases, data is encoded on the tracks using two-
frequency encoding, as specified in ISOMEC 7811. As will
be understood by one. skilled in the art, two-frequency
encoding involves the use of flux transitions to encode data.
The encoding comprises data and clocking transitions
together. The presence of a flux transition between clocking
Tansitions signifies that the bit is a “one;" the absence of a
flux wansition signifies a “zero." Additional detailed discus-
sion of two-frequency encoding may be found in ISOAEC
7811-2 and 7811-6, the entirety of which is incorporated
herein by reference.

Each track of data contains a “start sentinel.” The start
sentinel is the first data bit, and indicates the beginning of the
encoded data on each track. As shown in FIG, 12, ISONEC
7811 specifies that the location of the start sentinel is
approximately 0.293 inches from the right side of the card
for all tracks.

FIG. 12 shows additional physical characteristics for
magnetic stripes. as specified by ISO/IEC 7811. The mini-
mum length of the magnetic stripe is specified as 3.13S
inches (3.250 inches minimum from the right edge of the

_card to the left edge of the stripe minus the 0.115 inches

maximum from the right edge of the card to the right edge
of the stripe). The minimum width of the magnetic stripe is
0.25 inches for cards using tracks 1 and 2. and 0.1 inches
for cards using all three tracks.

Magnetic stripe 91 (FIG. 9B) is different in several
respects from the magnetic stripes specified by ISOMEC
7811. First, the length of magnetic stripe 91 is approximately
2% inches, significantly shorter than the 3.135 inch mini-
mum length specified by ISO/IEC 7811.

Second, the data on magnetic stripe 91 is encoded at bit
densities higher than those prescribed in [SO/MEC 7811.
Magnetic stripe 91 containis data encoded on tracks 1 and 2.
In order to ensure that sufficient data is encoded in the
smaller magnetic stripe area, data is encoded on track 1 at
260 bpi and on track 2 at 100 bpi. Both of these bit densities
are significantly higher than those specified in ISOMEC 7811
for wacks 1 and 2 (210 bpi and 75 bpi, respectively). As
should be appreciated by one skilled in the art, data could
also be encoded on track 3 if necessary or desirable in a
particular circumstance. It should also be noted that the
present invention is not limited by these specific bit
densities, und other bit densities could be selected that
ensure the storage of the apprppriate amount of information
in the available space.

Also, as shown in FIG. 9B, the start sentinel of magnetic
stripe 91 is located 0.200 inches from the right edge of card
90. This start sentinel location is significanuly different from
that specified in ISO/IEC 7811, which specifies that the start
sentinel must be located 0.293 inches from the right edge of
the card. -

Preferably, the data on tracks 1 and 2 of magnetic suipe
91 is encoded using standard two-frequency encoding.
However. it should be understood by one skilled in the art
that the present invention is not limited to a particular
encoding technique. Preferably, the width of each track and
the distance of each track from the bottom edge 98 of card
90 complies with the requirements of ISO/MIEC 7811, as
described above and shown in FIG. 10,

The dimensions of card 90 itself are different from the
dimensions specified in ISO/IEC 78 10. the entirety of which
is hereby incorporated by reference, which generally speci-

30

35

45

50

55

65

10

fies physical parameters of identification cards. Notably.
ISOMEC 7810 establishes minimum dimensions for identi-
fication cards at 2,125 inches by 3.370 inches. The dimen-
sions of card 90 are approximately (% inches by 2%s
inches.

Given that card 90 of the present invention does not
comply with numerous standards and specifications set forth
in ISO/IEC 7810 and 7811, it would be expected by those
skilled in the art that the card would not be operable with
standard magnetic stripe readers and POS terminals.
However, tests performed on prototype cards indicate that
the data cards of the present invention are compatible with
standard equipment.

In order to test the prototype cards. twenty-five cards,
substantially similar to that shown in FIGS. 9A and 9B and
described above. were assembled and encoded with twenty-
five different accounts. These twenty-five cards were then
tested using five different POS terminals. The five POS
terminals were standard merchant POS terminals manufac-

‘tured by VeriFone Inc. A number of the twenty-five cards

were tested on each of the five POS terminals. In order to
ensure proper reading of the card, two tests were performed.
First, after swiping each test card through the terminal, the
terminal artempted to print a receipt showing, among other
things. the name associated with the account encoded on
each card. Second, the terminal used the data obtained from
the card, and attempted to access the interchange system and
obtain authorization for a transaction. All tested cards passed

both tests. This testing indicates that the data card of the ..

present invention is unexpectedly compatible with POS
terminals, despite the non-compliance with numerous
aspects of ISO/IEC 7810 and 7811,

Additonal testing was carried out using cards similar to
card 130, shown in FIGS. 13A and 13B. Card 130 differs
from card 90 only in that edge 139 of card 130 is angled. The
same testing protocol described above was performed on
twenty-five cards substantially similar to card 130 as shown
in FIGS. 13A and B. The magnetic stripe 131 on card 130
is substantially the same as magnetic stripe 91 of card 90
(FIG. 9B). All cards tested passed both the receipt and
authorization tests.

Thus, testing the prototype cards of various embodiments
reveals that cards of the present invention are interoperable
with magnetic card reader technology and POS terminals
despite non-compliance with several of the relevant ISO/
[EC standards.

Now will be described a method of use for a reduced-size
data card of the present invention. As described above, such
a card may be stored on a key-chain, lanyard. hook or similar
device. Alternatively, the card may simply be placed in the
pocket or bag of a consumer. When a consumer carrying a
card of the present invention approaches a POS terminal or
other card reader, such as when making sales transaction, the
consumer may be required to produce the card to complete
the wransaction. Because of the convenjence of storage, the
consumer quickly and easily retrieves the card, and either
gives the card to the merchant to “swipe™ through the reader,
or the consumer may be permitted to “swipe™ the card
hinvherself. The POS terminal or other card reader then
“reads” the encoded information on the card. such as card
number, credit limit or the like, and the transaction is
completed. The card may then be restored by the consumer
until the next usage.

Although particular embodiments of the invention have
been described and illustrated herein, it is recognized that
modifications and variations may readily occur to those

\
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skilled in the art. and consequently it is intended that the
claims be interpreted to cover such modifications and
equivalents,

What is claimed as new and desired to be protected by
Letters Patent of the United States is:

1. A data card comprising a first face. a second face. and
a magnetic stripe comprising stored encoded data, wherein
the dimensions of the card are in the range of about | inch
by about | inch to about |7s inches by about 3 inches. and
the lengthwise dimension of the magnetic stripe is in the
range of about I inch to about 3 inches, and wherein the
encoded data can be read by a magnetic stripe reader
configured to read magnetic stripes compliant with ISO/IEC
7811,

2. A data card as in claim 1, wherein the magnetic stripe
is positioned parallel to an edge of the card.

3. A data card as in claim 1. wherein the magnetic stripe
is positioned perpendicular to a largest dimension of the
card. -~

4. A data card as in claim 1, wherein the magnetic stripe
comprises two tracks for storing the encoded data.

5. A data card as in claim 4, wherein the encoded data on
a first of the two tracks is encoded at greater than about 210
bits per inch.

6. A data card as in claim 5, wherein the encoded data on
the first of the two tracks is encoded at about 260 bits per
inch. '

7. A data card as in claim 4, wherein the encoded data on
a second of the two wracks is encoded at greater than about
75 bits per inch,

8. A data card as in claim 7. wherein the encoded data on
the second of the two tracks is encoded at about 100 bits per
inch.

9. A data card as in claim 1, wherein the encoded data is
encoded using two-frequency encoding.

10. A data card as in claim 1, wherein the first and second
faces define a hole therethough.

11. A data card as in claim 1, further comprising a core
disposed between said first and second faces, wherein said
core comprises polyester.

12. A data card as in claim 11, wherein said core com-
prises about 80% polyester.

13. A data card as in claim 1, wherein the dimensions of
the card are about 1%s inches by about 2%s inches.

14. A data card as in claim 1, wherein.the first and second
faces are devoid of raised lettering.

15. A daa card as in claim 1, further comprising a
computer chip. -

16. A daw card as in claim 1, further comprising an
integrated circuit chip,

17. A data card as in claim 1, further comprising a
microprocessor.

18. A data card as in claim 1, further comprising a tread
comprising a plurality of raised dimples for improving the
gripability of said card, wherein said plurality of raised
dimples are disposed on one of said first and second faces,
said one face coming into contact with a user to improve
gripability,

19. A data card as in claim 1, further comprising a
plurality of craters disposed on one of said first and second
faces, each of said plurality of craters comprising: a lip and
a center, and wherein the lip of each crater is raised slightly
about said one face. and the center is indented slightly into
said one face.

20. A data card comprising a first face, a second face. and
a magnetc stripe comprising stored encoded data, wherein
the largest dimension of the card is about 2%s inches. and
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the lengthwise dimension of the magnetic stripe is in the
range of about | inch to about 2% inches. and wherein the
encoded data can be read by a magnetic stripe reader
configured to read magnetic stripes compliant with ISO/1EC
7811.

21. Adata card as in claim 20. wherein the magnetic stripe
is positioned parallel to an edge of the card.

22, A data card as in claim 20, wherein the magnetic stripe
comprises two tracks for storing the encoded data.

23. A data card as in claim 22, wherein the encoded data
on a first of the two tracks is encoded at greater than about
210 bits per inch,

24. A data card as in claim 23, wherein the encoded data
on the first of the two tracks is encoded at about 260 bits per
inch. i

25. A data card as in claim 22, wherein the encoded data
on a second of the two tracks is encoded at greater than about
75 bits per inch.

26. A data card as in claim 25, wherein the encoded data
on the second of the two tracks is encoded at about 100 bits
per inch,

27. A data card as in claim 20, wherein the encoded data
is encoded using two-frequency encoding.

28. A data card as in claim 20, wherein the first and second
faces define a hole therethough.

29. A data card as in claim 20, further comprising a core
disposed berween said first and second faces, wherein said
core comprises polyester. :

30. A data card as in claim 29, wherein said core com-
prises about 80% polyester.

31, A data card as in claim 20, wherein the lengthwise
dimension of the magnetic stripe is about 2% inches.

32. A data card as in claim 20, wherein the first and second
faces are devoid of raised lettering.

33. A data card as in claim 20, further comprising a
computer chip.

34. A data card as in claim 20, further comprising an
integrated circuit chip.

35. A data card as in claim 20, further comprising a
microprocessor.

36. A data card as in claim 20, further comprising a tread
comprising a plurality of raised dimples for improving the
gripability of said card, wherein said plurality of raised
dimples are disposed on one of said first and second faces,
said one face coming into contact with a user to improve
gripability.

37. A data card as in claim 20, further comprising a
plurality of craters disposed on one of said first and second
faces, each of said plurality of craters comprising: a lip and
a center, and wherein the lip of each crater is raised slightly
about said one face, and the center is indented slightly into
said one face.

38. A data card as in claim 20, further comprising an
angled edge.

39. A data card comprising a first face, a second face, an
angled edge, and a magnetic stripe comprising stored
encoded data, wherein the largest dimension of the card is in
the range of about 1% inches to about 3 inches. and the
lengthwise dimension of the magnetic stripe is in the range
of about 1 inch to about 3 inches, and wherein the encoded
data can be read by a magnetic stripe reader configured to
read magnetic stripes compliant with ISO/IEC 7811.

40. A data card as in claim 39, wherein the magnetic stripe
is positioned parallel to an edge of the card.

41. A data card as in claim 39, wherein the magnetic stripe
is positioned perpendicular to a largest dimension of the
card.
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42. A data card as in claim 39, wherein the magnetic stripe
comprises two tracks for storing the encoded data.

43. A data card as in claim 42, wherein the encoded data
on a first of the two tracks is encoded at greater than about
210 bits per inch.

44. A data card as in claim 43, wherein the encoded data
on the first of the two tracks is encoded at about 260 bits per
inch,

45. A data card as in claim 42, wherein the encoded data
on a second of the two tracks is encoded at greater than about
75 bits per inch.

46. A data card as in claim 45, wherein the encoded data
on the second of the two tracks is encoded at about 100 bits
per inch.

47. A datd card as in claim 39, wherein the encoded data
is encoded using two-frequency encoding.

48. A data card as in claim 39, wherein the first and second
faces define u hole therethough,

49. A data card as in claim 39, further comprising a core
disposed between said first and second faces, wherein said
core comprises polyester.

50. A data card as in claim 49, wherein said core com-

' prises about 80% polyester,

14

51. Adatacard as in claim 39, wherein the first and second
faces are devoid of raised lettering.

52. A data card as in claim 39. further compnising a
computer chip.

53. A data card as in claim 39, further comprising an
integrated circuit chip.

54. A data card as in claim 39. further comprising a
microprocessor.

55. A data card as in claim 39. further compnising a tread
comprising a plurality of raised dimples for improving the
gripability of said card, wherein said plurality of raised
dimples are disposed on one of said first and second faces.
said one face coming into contact with a user to improve
gripability.

56. A data card as in claim 39. further comprising a
plurality of craters disposed on one of said first and second
faces. each of said plurality of craters comprising: a lip and
u center. und wherein the lip of each crater is raised slighuly
about said one face. and the center is indented slightly into
said one face.

$7. Adata card as in claim 39. wherein the magnetic stripe
is positioned parallel to said angled edge.

* ¥ ¥ % %
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Box No. VI PRIORITY CLAIM

Priority of the following earlier application(s) is hereby claiméd:

Filing Date © Number Where earlier application is:
of earlier application of earlier application | hational application |  regional application:* ] international application
(day/monil/year) country regional Office receiving Office
fem (D] 5 January 2001
263,756 us
(25.01.2001) s0/
Mm@ 19 November 2001
, 151 us
(19.11.2001) 09/988, 15
item (3)
item (4)
item (5)

D Further priority claims are indicated in the Supplemcnial Box.

The receiving Office is requested to prepare and transmit to the Intemational Bureau a certifi
if the earlier application was Siled with the Office which Jfo
identificd above as: .

_ . . . ; i other, see
E all items D item (1) El item (2) D item (3) D item (4) D item (5) D Supplementa! Box
he Protection of

100)(ii)):

rthe purposes of this international application is the recei ving Office)

* Where the earlier application is an ARIPO application, indicate at least one couniry party lo the Paris Convention Jori
Industrial Property or one Member of the World Trade Organization for which that earlier application was filed (Rule 4.

cd copy of the earlier application(s) (only

| BoxNo. VIl INTERNATIONAL SEARCHING AUTHORITY

Choice of International Searching Authority (ISA) (Iif two or more International Searching Authorities are competent to carry out the
international search, indicate the Authority chosen: the two-letter code maybe used):

ISA EP )

Request to use results of earljer search; reference to that search (if an earlier search has been carried out by or requested from the
Intemational Searching Authority): .

Date (day/monthiyear) Number Country (or regional QOffice)

Box No. VIl DECLARATIONS

The following declarations are contained in Boxes Nos. V

HL(i) 1o (v) (mark the applicable
check-boxes below and indicas

Number of
e in the right column the number of each iype of declaration):

declarations
D Box No. VIII (i) Declaration as to the identity of the inventor

D Box No. VIII (ii) Declaration as to the applicant’s entitleme

nt, as at the international filing
date, o apply for and be granted a patent

D Box No. VIII (iii) Declaration as to the applicant’s entitlement, as at the int
. date, to claim the priority of the earlier application

D Box No. VIII (iv) Declaration of inventorship (
the United States of America

D Box No. VIII (v) Declaration as to non
, novelty

emational filing
only for the purposes of the designation of

-prejudicial disclosures or exceptions to lack of

Form PCT/RO7101 (third sheet) (March 2001; revised July 2001) See Notes 10 the request form
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Box No.IX CHECK LIST; LANGUAGE OF FILING

This intemational application contains:
(a) the following number of
sheets in paper form:

Request (including

sequence listing part of
description (actual number of
sheets if filed in paper form.
whether or not also filed in
computer readable form. sce

This intemational application is accompanied by the item(s)marked below:

1. fee calculation sheet

declaration sheets . 5 2 [:’ scparate signed power of attomey
description (excluding D .
scquence listing part) : 14 3. original gencral power of attomey

4, copy of general power of altorney; reference number,
claims : 6 .

if any:

abstract : 1 5. statement explaining lack of signature
drawings : 11 6. D prionity document(s) identified in Box No. V1 as
Sub-total number of sheets 37 item(s): Item (1) and Item (2)

7. translation of intemational
application into (language):

8 D separate indications concerning deposited microorganisms or

other biological material
(b) below)
~J 9. D sequence listing in computer readable form (indicate also type
i Total number of sheets 37 and number of carriers (diskette, CD-ROM, CD-R or other)
) - - ] i copy submitted for the purposes of intemational search
(b} sequence listing part of description filed under Rule 13zer only (and not as part of the
n computer readable form . . L
international application
W D only (under Section 801(a)(i) ii. (only where check-box (b)(i) or (b) (ii) is marked in
left column) additional copies including, where
applicable, the copy for the purposes of international *
search under Rule {3ter :
D in addition to being filed in paper iii. D together with relevant statement as to the identity of the
(ii) form (under Section 801(a)(ii) copy or copies with the sequence listing part mentioned
in left column
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