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PHYSICAL REPRESENTATIONAL OBJECTS
WITH DIGITAL MEMORY AND METHODS
OF MANUFACTURE AND USE THEREOF

carried out by a gaming application and comprises executable
code for execution in connection With operation of the gam

ing application.
DESCRIPTION OF DRAWINGS

FIELD OF THE INVENTION

Speci?c embodiments of the invention Will noW be
described, by Way of example, With reference to the accom

The invention relates to physical representational objects
With digital memory and methods of manufacture and use
thereof. In some aspects, it relates to documents and is of
particular relevance to collectable cards and game cards, but
has Wider application. In some aspects, it invention relates to

panying draWings, of Which:

physical game pieces With digital memory. It also relates to

speci?c embodiments of the invention;

FIG. 1 illustrates a sheet of paper annotated With electronic

data;
FIG. 2 illustrates an RFID memory tag suitable for use in

FIG. 3 illustrates the circuitry of the memory tag of FIG. 2

game apparatus comprising such physical game pieces With

and of a read/Write device for Wireless communication With

suitable reader/Writer apparatus for the physical memory, and

the memory tag;

methods of changing game stateifor example, by interaction

FIG. 4 is a schematic of the main elements of a printing
device suitable for use to produce documents according to

betWeen game pieces or by movement of game piecesi

during game play using such game pieces.

speci?c embodiments of the invention, shoWn from the side;
FIG. 5 is a schematic diagram of the apparatus of FIG. 4,

BACKGROUND TO THE INVENTION

20

FIG. 6 is a block diagram of the control of the apparatus of
FIGS. 4 and 5;

Game cards and collectable cards are popular commercial
items. In games such as Pokemon, the tWo genres combine.

Other games include physical game pieces.
Current forms of gaming include computer gaming and

FIG. 7A and FIG. 7B illustrate a document according to a
25

conventional gaming. Computer gaming involves interaction

embodiment of the invention, With data being read therefrom,
and FIG. 9B illustrates sWapping of digital data betWeen

priate user interface. Such gaming may involve multiple play
30

held entirely at a server, or distributed betWeen the tWo)
holds game state. The virtual nature of such gaming can

render it unsatisfying for some players as it engages only
vision and sound. Conventional gaming (including conven
tional gaming and conventional board games) involves a col
lection of pieces and game rules associated With the game,
and possibly a game board or other representation of an

45

codeithe data relates to player skills. A special game coor
dinator is provided that manages ?xed interactions betWeen
50

There is a continuing desire to enrich the experiences of
gaming With game cards or game pieces and of collectable
card collection. For example, it Would be desirable to further

embodiment of the invention;
FIG. 16 shoWs a How diagram for change in game state by
interaction betWeen game pieces according to a sixth embodi
ment of the invention;
FIG. 17 shoWs a game board and game pieces according to
a seventh embodiment of the invention;
FIG. 18 shoWs a How diagram for change in game state by
movement of a game piece according to a seventh embodi
ment of the invention;
FIG. 19 shoWs a game piece, in the form of a game card,

according to a eighth embodiment of the invention;
FIG. 20 shoWs game cards according to the eighth embodi

develop the opportunities available for game playiit Would

ment of the invention involved in a gaming interaction
55

SUMMARY OF THE INVENTION
60

In a ?rst aspect, the invention provides a representational
object containing a visual representation of a character and a
memory tag comprising a digital memory adapted to be read

from When inductively poWered, the digital memory contain
ing digital content relating to the character represented visu

FIG. 12 is a How diagram indicating a process of reprinting
ofa document as depicted in FIGS. 11A to 11C;
FIG. 13 illustrates documents according to a ?fth embodi
ment of the invention and their interaction through a reader;
FIG. 14 shoWs a game piece according to a sixth embodi
ment of the invention;
FIG. 15 shoWs a game in progress according to a sixth

NFL2000 title Which contain digital data provided by bar

be particularly desirable to create arrangements Which alloW
natural user interaction but Which not require complex assess
ments of game state by game players.

invention;

the invention;

environment. Game state may include one or more of game 40

plays and players.

documents in accordance With the second embodiment of the
FIG. 10 illustrates documents according to a third embodi
ment of the invention and their interaction through a reader;
FIGS. 11A, 11B and 11C illustrate different steps in the
reprinting of a document according to a fourth embodiment of

implements game rules, provides the game environment, and

piece location on a board, game resources physically held by
a player, and game data held by a central arbiter (a non
playing referee). Game interaction can seem very natural to
players, but in complex games much effort may have to be
devoted to calculating and tracking game state.
“Wizards of the Coast” has published game cards in its

?rst embodiment of the invention;
FIG. 8 illustrates digital data being read in the arrangement
of FIG. 7, and shoWs alternative readers;
FIG. 9A illustrates a document according to a second

betWeen a player and a computer program through an appro

ers over communication links. The computer gaming appli
cation or applications (Which may be held locally to a player,

shoWn from above;

betWeen tWo players
FIG. 21 shoWs a How diagram for the gaming interaction of
FIG. 20;
FIG. 22 shoWs game cards according to a modi?ed version
of the eighth embodiment of the invention involved in an
interaction betWeen the tWo cards; and
FIG. 23 shoWs a How diagram for the interaction shoWn in
FIG. 22.
DESCRIPTION OF SPECIFIC EMBODIMENTS

65

ally on the representational object and at least a part of the

Before describing speci?c embodiments of this invention,

digital content relates to function of the character in a game

there Will ?rst be described, With reference to FIGS. 1 to 6, a

US 8,025,573 B2
3

4

particularly suitable technology for use according to embodi

sible for poWer supply is diode D1 and capacitor C4(24), With
diode D1 rectifying the alternating current generated by the

ments of the invention by Which memory circuits can be
attached to or incorporated Within documents or other repre
sentational objects. The memory circuits described are a form

inductive coupling and the capacitor C4 acts as a poWer

supply storage. The portion of the transponder circuit 20
responsible for receiving transmitted data from the read/Write
device 16 is diode D2, capacitor C5 and resistor R1 Which
form a simple envelope detector; the data thus received is
stored in memory 22. The portion of the transponder circuit
20 responsible for the reading of data from the memory 22 is

of inductively poWered circuit read and Written by radio
frequency communicationias such they resemble the exist
ing RFID tagibut it Will be appreciated by the skilled person
that alternative forms of memory circuit may also be employ
able for the purpose described. Such passive memory circuits,
poWered read and Written inductively or by contact, Will here
after be termed “memory tags”. As Will be discussed beloW, in

many applications, including certain embodiments of the
present invention, limitation of interaction With a memory tag
to contact or near-contact has practical advantages.
More speci?cally, there Will be described, With reference to
FIGS. 1 to 3, a technology by Which memory tags can be
attached to or incorporated Within printed documents or other

representational objects (although documents are exempli
?ed here, the discussion is applicable to other tWo or three

dimensional objects). There Will then be described, With ref

20

erence to FIGS. 4 to 6, an exemplary method of printing

documents Whose published content for vieWing is divided
betWeen a printed document and one or more memory tags

attached to or incorporated Within printed documentsithe
publishing of such documents Will also be discussed.

25

the tuned circuit L2/C2 in combination With S1 and C3,
sWitching C3 in and out of the circuit using S1 changes the
resonance of tuned circuit L2/C2 resulting in phase modula
tion of the re?ected poWer from the memory tag 14 to the
read/Write device 16.
The circuit 28 of the read/Write device 16 comprises a
signal generator 30 Which generates a signal at the chosen
frequency of 2.45 GHZ. This signal passes via an amplitude
modulator 32, Where it is amplitude modulated With data to be
Written to the memory tag 14, and a splitter 34, to an antenna
L1 and capacitor C1 Which form a tuned circuit. The compo
nent values of L1 and C1 being chosen to tune it to 2.45 GHZ,
as for the tuned circuit in the memory tag 14, in order to
maximise inductive coupling betWeen the tWo circuits, and
thus transmission of poWer and data to the memory tag 14.
The splitter 34 takes a part (as much as 50% of the poWer)

FIG. 1 illustrates an item, in this case a sheet of paper 10,

of the amplitude modulated signal, for use as a reference

bearing printing 12, Which has been annotated With electronic
data using a plurality of memory tags 14. The memory tags 14

signal, and passes it to a multiplier 36. The signal received
from the memory tag 14, via the tuned circuit L1/C1 and

have been secured to or embedded in the sheet of paper 10 in

locations identi?ed by the printing 12, in order to assist in
locating them for the purposes of reading data from or Writing
data to the memory tags 14.
A hand held read/Write device 16 is used to communicate
With the memory tags 14 in Wireless manner, as Will be
discussed further beloW. The read/Write device 16 is also
connected to a ho st computer, display, data rendering device
or other apparatus 18 from Which the data for Writing to the

memory tags 14 is received, and/or the data read from the
memory tags 14 is passed. In other arrangements, the read/
Write device and the host computer may be the same device
(for example, a cellular telephone With a display and an inte

30

35

One amplitude modulation format Which may be used to
apply the data to be transmitted to the 2.45 GHZ signal is
40

Amplitude Shift Keying (ASK) Which only requires the

45

simple envelope detector D2/C5 described in the circuit 20.
HoWever, other amplitude modulation formats may also be
employed. Further alternatives are Frequency Shift Keying
(FSK) and Phase Shift Keying (PSK) that provide near con
stant envelope modulation, that is Without any signi?cant
amplitude modulation, hoWever these options have more
complex demodulation requirements and thus demand more
complex circuitry in the memory tag 14.
With the apparatus of memory tag 14 and read/Write device

Referring noW to FIG. 2, a schematic of a memory tag 14 is

26 having only a feW turns e. g. ?ve, or as in this case a single

turn. The RFID transponder circuit 20 operates at 2.45 GHZ,
is of an area of approximately 0.5 m2, and Will be described
further beloW. The memory 22 provides 1 Mbit of capacity of

indicative of the data read from the memory tag 14. This
signal is then passed to the host computer or other device 18
to Which the read/Write device 16 is connected, for subse

quent data processing.

grated reader).
shoWn. The memory tag 14 is an RFID memory tag provided
on a chip, and comprises an RFID transponder circuit 20, a
memory 22, a poWer supply capacitor 24 and an antenna coil

divided from the outgoing signal by a coupler 38, is also
passed to the multiplier 36. Thus the transmitted amplitude
modulated signal and received signal are multiplied and then
pass through a loW pass ?lter 40 to provide a signal compris
ing the phase modulation from the memory tag 14 and thus

50

non-volatile memory and is of an area of approximately 1

16 described above poWer transfer of around 25% can be
achieved With a distance of around 1.8 mm betWeen the

m2, and uses FRAM (ferroelectric random access memory)

antennae L1 and L2, of the read/Write device 16 and memory

or MRAM (magnetoresistive random access memory) or

tag 14 respectively. This is suf?cient to transfer enough poWer

similar memory technology requiring loW poWer. The
vieW With an external dimension D for their sides of around 1

to the memory tag 14 for it to operate.
The memory tags 14 have an external dimension D of
around 1 mm, as described above, and therefore the read/

mm.

Write device 16 can communicate With them over a relatively

Referring noW to FIG. 3, the circuitry of a memory tag 14
and circuitry 28 of the read/Write device 16 are illustrated

trated on FIG. 1 by broken circle 17). HoWever, the distance

memory tags 14 are of a substantially square shape in plan

schematically, using conventional component identi?cations
(C-capacitor, L-inductance, R-resistor, D-diode and

55

short range, in this example of approximately 2D, (as illus
60

communicate effectively Will clearly vary With the exact

S-sWitch). The RFID transponder circuit 20 of the memory
tag 14 comprises a capacitor C2 Which, in combination With

details of their construction, and it may therefore be up to
10D. Communication over distances greater than this Would
limit the ability to use a plurality of memory tags 14 on a

the antenna coil L2(26), forms a resonant circuit With com

ponent values being chosen to tune the combination to

approximately 2 .45 GHZ for inductive coupling With the read/
Write device 16. The portion of transponder circuit 20 respon

over Which the read/Write device 16 and memory tag 14 Will

65

single sheet of paper 10, or other item, due to the distances
Which Would be necessary betWeen the memory tags 14 to
ensure that the read/Write device 16 does communicate With

