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THOD FOR FIELD PROGRAMMING RADIO FREQUENGY
IDENTIFICATION DEVICES THAT CONTROL REMOTE CONTRO!

 DEVICES

ABSTRACT OF THE INVENTION

A remote control device that is combined with a modified RFID circuit
that allows an individual to enter information into different types of squipment.

When an individual touches graphite contacts on the modified RFID circuit

with his/her finger, the circuit will activate a RFID reader causing an action on

- another device.

14

' RN B ST DR RPN AR R a1 e A < e A



CA 02445218 2007-01-19

METHOD FOR FIELD PROGRAMMING RADIO FREQUE

IDENTIFICATION DEVICES THAT CONTROL REMOTE CONTROL
DEVICES

Field Of The Invention
This invention pertains to electronic circuits and, more

particularly, to programmable radio frequency identification devices that are

used to control remote control devices.

Background Of The Inventlon

Remote control devices have been developed to operate
equipment, apparatuses and processes from a distance. The deviCes may be
a remote control for a television set or a control panel for an electric power

generating facility. Solid wire, radio frequency, infrared, audio and microwave
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communications are commonly used to carry control. signals between' the
device and the equipment being controlled. The above devices are
expenéive. The above devices are also difficult to use in that the controls that
form the user interface of the device are not conﬁgured.in a manner that is
optimal for the user. ‘
Summary of the lm)ention

[0005}  This invention overcomes the difficulties of the prior art by
creating a user interface by using‘a pencil or conductve ink on a material '
equipped with a RFID type circuit, and naving contrcl informiaaon %m'by the
- RFID circuit, to perform some function, i.e., act aé  a remote control device.
The material may be any cellulose type product, i.e., paper, cardboard,
chipboard.\wbod or plastic, fabric, animal hide, etc. The user interface may
be drawn with a standard ink jet computer printer or laser printer to print lines
on paper equipped with a RFID type circuit, by having the printed lines
berform the function of wires. \
[0006] This invention accomplishes the foregoing by using the RFID
serial number generation portion of the RFID circuit that is used when the
RFID circuit ié being read. In the prior art, the bits used to encode one's and
zero's into the generation portion of the RFID circuit were typically fixed. This
invention utilizes the serial number generation portion of the RFID circuit by

éxposing on a piece of paper all of the bits left open to represent a binary
. zero. A user may complete the RFID serial numbér storage portion of the

RFID circuit by placing their finger on the connections to create binary ones.



CA 02445218 2007-01-19

[00064a] Accordingly, in one aspect of the present invention there is
provided a method for signaling information by a radio frequency identification
(RFID) circuit having a unique number generation portion that is activated

when the RFID circuit is read by control equipment, said method comprising

the steps of:
a) exposing on a material data bits of the number generation

portion of the RFID circuit in a manner that the data bits will represent binary

ONEes or Zeros;
b) altering on a material the data bits of the number generation

portion of the RFID circuit in a manner that the data bits will represent binary

ones or zeros;
C) touching contacts on the material so that the RFID circuit will

perform some function; and

d) coupling the RFID circuit to equipment to remotely control the
equipment.
[0006D] According to another aspect of the present invention there is
provided a method for transmitting a control signal, said method comprising

the steps of: |
a) providing a radio frequency identification circuit that is coupled

to a material; and
D) touching a contact on the material to send a control signal to

control a device coupled to an RFID reader.

2a
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[0007} An addit'iona advantage of this invention is that this inVentioh
provides a remote control device that is combined with a modified RFID circuit
that makes it easy to enter information into diﬁerent types of equipment.
When an individual touch@s contacts on the modified RFID circuit with his/her

finger, the circuit will signal a RFID reader causing an action on another

device.
Brief Description of the Drawings
[0008] ~ Fig. iisa DIGGK diagram of a prior art RFID circuit.
10009] Fig. 2A is a drawing of a circuit 24 that replaces merﬁory array

21 of Fig. 1 showing how programming of the bits may be accomplished by
' making the bits externally available for programming RFID circuit 10.

[0010] Fig. 2B is a drawing of a circuit 300 that is an alternate
representation of circuit 24, that replaces memory array 21 of Fig. 1 showing '
how programming of the bits may be accomplished by making the bits

externally available for programming RFID circuit 10.

{001 1] Fig. 3 is a drawing showing sensor circuit 25 of Fig. 2A in
greater detail. '
[0012] Fig. 4 is a drawing showing how a modified RFID circuit

attached 1o a label may be used as a remote control device.,
[0013] 'Fig. 5 is a drawing showing circuit 325 of Fig. 4 in greater detail.

Detailed Description of the Prefe rred Embodiment

[0014] Referring now to the drawings in detail, and more particularly to Fig.
1., the reference character 10 rep'resents a pnor art RFID circuit. Circuit 10

may be the model MCRF 200 manufactured by Microchip Technoiagy, Inc. of
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2355 West Chandler Blvd, Chandler.‘ Arizona, USA 85224. RFID reader 11 is
connected to coil 12, and 12 is coupled to coll 13. Coil 13 18 connected to '
modulation circuit 14. Modulation circ.UitM is connected to clock generator 15
and rectifier 16. Modulation control 17 is coupled to modulation circuit 14,
clock generator 15 and counter 18. Counter 18 is coupled to column decode
20. .Rov} decode 19 is coupled to memory array 21, and array 21 is coupled
to modulétion control 17. It would be obvious to one skilled in the art_that a
battery may be used to supply power to circuit 10.
{0015) Reader 11 has a transmitter mode and a receiver mode. During
the transmit mode of reader 11, reader 11 transmits a radio frequency signal
for a burst of timé via coil 12. After the transmission of a signal by reader 11,
reader 11 turns into a receiver. Coil 12 is inductively linked with coil 13, and.
coil 13 recéives the radio frequency sign'al from coll 12 and converts the
aforementioned signal into inductive energy, i.e,,..electricity, When coil 13 has |
sufficient ehergy,_ coil 13 will cause clock generator 156 to generate timing
pulses which drive counter 18, Counter 18 drives row decode 19 which
causes memory amray 21 to read the fixed bit data pattern stored in memoty
array 21 one bit at a time. As the data bits are being read by array 21, the
data bits are transmitted to modulation control circuit 17. Control Circuit 17
' sends the data bits to reader 11 via modulation circuit 14 and coils 13 and 12.
[0016] = Fig. 2A is a drawing of o circuit 24 that replaces memory array
- 21 of Fig. 1 showing how programming of thé. bits may be accomplished by
making the bits externally avaiiabe for programming RFID circuit 10. A
plurality of sensor circuits 25 is contained in circuit 24, Sensor circuits 25 are

labeled SC 1 SC » SC o SC . Line 29 is connected to SC 4 and
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graphite contact 52 and line 30 is connected to SC » and graphite contact 53.
Line 31 is connected to SC 3 and graphite contact 54 and line 32 are
connected to SC ,, and graphite contact 55. There is a sensor circuit 25 for
each graphite contact. The description of Fig. 4 will describe how information
may be entered into circuit 24 via graphite contacts 52 — 55. 8C ¢ has an input
o3, whichenables the data output 34. !npUt 33 is connected to one of thén'
lines 37, and data output 34 is connecied to data line 36 and pull up resistor
35. Data line 36 is connected to modulation control 17 (Fig. 1).

[0017} When counter 18 selects the value 1, column decode 20 will
enable line 33, which will cause the same logic level that is on graphite
contact 52 to be placed on data output 34, Wheh line 33 is not selected, the
value on graphite contact 52 does not have any influence on the data output

line 34. Enable outputs 33 for SC 4 5C n are bundled together in lines

37 so that only one line 37 is turned on at a time. Lines 37 are connected to
column decode 20. Column decode 20 is connected to counter 18, and

counter 18 is connected to row decode 19. Counter 18 generates a sequence

of numbers from 1'thr0ugh n tc enable a different line 37 in sequanﬁa! order,

Thus, data line 36 will receive the data outputs 34 from SC 1 . 8C , at
different times.
[0018] Fig. 2B is a drawing of a circuit 300 that is an alternate

representation of circuit 24, that mpiaces memory array 21 of Fig. 1 showing
how programming of the Dbits may be accomplished by making the bits
externally available for programming RFID circuit 10. Circuit 300 includes

AND gates 301, 302, 303 and 304 and OR gate 305.
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[00i9] One of the inputs of AND gate 301 is connected to column
decode 20 and the other input to AND gate 301 is connected to o’nel of the
ends of resistor 322, ons of the ends of diode 306 and one of the ends of

diode 314. The other end of resistor 322 is connected.toground. The other .
end of diode 306 is connected to one of the terminals of toggle switch 310,
and.the other end of toggle switch 310 is connected to row decode 18. The

other end of diode 314 is connected to one of the terminals of toggle switch

318, and the other end of toggle switch 318 is conhected to row decode 19.

~[00§6] One ‘of the inpUté of AND gate 302 is connected to column

decode 20, and the other input to AND gate 302\'is connected to one of the
ends of resistor 323, one of the ends of diode 307 and one of the ends of
diode 315. The other end of resistor 323 is connected 10 ground. The other
end of diode 307 is connected to one of the tern'\inals of toggle switch 311,
and the other end o’f toggle switch 311 ié, conne;:ted to row decode ‘39. The
other end of diode 315 is connactéd to one of the terminals of toggle switch
319, and the other end of toggle switch 319 is connected to row deoode 19.

[0C21] One of the inputs of AND gate 303 is mnnectéd to column
debode 20, and the other input to AND gate 303 is connected to one of the
ends of resistor 324, one of the ends of diode 308 and one of the ends of
diode 316. The other end of resistor 324 is connected to gmund.. The other
end of diode 308 is connected {o one of the terminals of toggle switch 312,
and the other end of toggie switch 312 is connected to row decode 19. The
other end of diode 316 is connected to one of the terminals of toggle‘ switch

320, and the other end of toggle switch 320 is connected to row decode 19.



CA 02445218 2003-10-16

10022} One of the inputs of AND gate 304 is connected to column
decode 20, and the other input to AND gate 304 is connected to one of the.
ends of resistor 325, one of the ends of diode 308 and one of the ends of
diode 317, The other end of resistor 325 is connected to ground. 'The other
end of diode 309 is connected to one of the terminals of toggle switch 313,
and the other end of toggle switch 312 is connected to row decode 19. The
other end of diode 317 is conhected to one of the terminals of toggle switch
321, and the other end of toggle switch 321 is connected to row decode 19
10023} - Column decode 20 and row decode 19 function by taking the
selected output at logic one, i.e., a high level and keeping all the othef outputs
at logic zero, i.e., a low level. The butput of AND gates 301 — 304 are
-connhected to the input of OR gate 305, and the output of OR gate 3095 is data
that is connected to the input of modulation circuit 17. I switches 310, 311,
312 and 313, respectively, remain open, AND gates 301 — 304, respectively,
will have a “zero” output. If switches 310, 311, 312 and 313, respectively, are
closed, AND gates 301 — 304, respectively, will have a “one” output. The
output of AND gates 301 — 304, respectively, will be read when swﬁches 318
— 321, respecitively, are closed.

[0024] Fig. 3 is a drawing showing sensor circuit 25 of Fig. 2A in
greater detail. The negative input of comparétor 41 is connected to line 29,
and the positive input of comparator 41 is connected to line 38. Comparator
41 may be a LM339N comparator. One end of line 38 is connected toa2-3
volt reference voltage, and the other end of line 38 is connected to one of the

ends of resistor 39. The other end of resistor 39 is connected to the positive

input of comparator 41 and one of the ends of resistor 40. The other end of
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resiStor 40 is cbnnected to the input of NAND gate 42, the output of
comparator 41 and one of the ends of resistor 43, The othei' end of resistor
43 is connected to a source voltage to act as a pull up resistor. The other
input to NAND gate 42 is enable output 33. The output of gate 42 is data
output 34. Resistor 38 may be 47,000 ohms, and resistor 40 may be 470,000
ohms. Resistor 43 may be 1,000 ohms. Comparator 41 .'has a positive.
feedback 'to provide a small amount of hysteresis

[0025] Sensor circuit 25 is a differential circuit that accommodates
variations in the conductivity of the conductive material. The conductive
material may be used as a voltage divider to produ¢e N On line 38 under the
same conditions experienced by paper i on line 29. Thereby, nullifying the -
'effects of vafying resistance in the conductive material, It will be obvious 'to' |
one skilled in the art that sensor circuit 25 may replace switches 310 — 313
and 318 - 321 of Fig. 2B.

[0026] ‘ Fig. 4 s a drawing showing how a modified RFID circuit
attached to a label may be used as a remote cbntrol device. Circuit 325 is
attached to a label or Post-it ® 326 containing an adhesive. Label 326 is
adhered to a document 327 that contains information. Cireuit 325 will be
more fully described in the description of Fig. 5. Circuit 325 includes 'graphite
contacts 328. 329 and 330. A humber will be stored in circuit 325 (Fig, 5) at
the time of the circuit’s manufacture.

- [0027] Document 327 will be associated with label 326. When an
individual touches record graphite contact 328 with his/her finger, circuit 325
will cause modified circuit 10 (Fig. 1) to signal RFID reader 331 dausing

computer 332 to turn on microphone 333. The person touching contact 328
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.may speak, and microphone 333 will send the spoken message to cbmputer
332. Computer 332 will associate the message with the nﬁmber stored in
circuif 325, Computer 332 may display the spoken message on monitor 334,
Thel person touching contact 328 may remove his/her finger from contact 328 '
and touch play graphite contact‘ 330. RF ED reader will cause computer 332 to
-have the previoUsly spoken message transmitted via speaker 335, If the
'person touching contact 330 wants to kesep the transmitted rnes'.sagea he/she
will stop touching contact 330 with his/her finger and touch save contact 339
wifh ‘hisfher finger. RFID reader will cause computer 332 to save the
previously spoken message and associate the message with the number
stored in c'ircuit 329. ' ‘
{0028] 'Fig. Sisa drawing showing circuit 325 of Fig. 4 in greater detéil.
Circuit 325 is essentially the sarhe circuit shown as circuit 10 of Fig. 1 with
circuit 340 replacing memory array. 21 of Fig. 1. One of the inputs of AND -
géte 341 is connected to column decode 20, and the other input to AND gate
341 is connected to one of the ends of resistor 349 and one of the ends of
diode 346. The other end of diode 346 is connected to one of the ends of
g'raphite contact 328, The other end of resistor- 349 is connected to ground.
The other end of cdntact 328 is connected to row decode 19.

[0029] One of the inputs of AND gate 342 is connected to column
decode 20, and the other input to AND gate 342 is connected to one of the
- ends of resistor 350 and one of the ends of diode 347. The other end of diode
347 is connected to one of the ends of graphite contact 329. The other end of
resistor 350 is connected to ground. The other end of contact 329 is

connected to row decode 19.
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[0030] One of the inpuis of AND gate 343 is conne_cted to column
decode 20, and the other input to AND gate 343 is connected to one of the

ends of resistor 351 and one of the ends of diode 348. The other end of diode

348 is connected to one of the ends of graphite contact 330. The other end of

resistor 351 is connected to ground. The other end of contact 330 is

connected to row decode 18.

[0031] The output of AND gates 341, 342 and 343 is connected to the

input of OR gate 352, and the OUtput of OR gate 352 is data that is connected

© {o the input of modulation circuit 17. If contacis 328, 329 and 330 are not

touched, they will ramain open, AND gates 341 - 343, respectively, will have a

“zero” output. If contacts 328, 329 and 330 ai'e touched, they will be closed,

respectively, and when column decode 20 provides a “one” output to one of
AND gates 341, 342 and 343, that AND gate that received an input from
column decode 20 and was touched will have a “one” output. AND gates 341,

342 and 343, supply their outputs to the inputs of OR gate 352 which provides

its output to the input of modulation circuit 17. This causes modulation cireuit

17 to transmit a “one” or a “zero” out of RFID circuit 10 in accofdance with the

output of AND gates 341, 342 and 343.
[0032] it would be obvious to one skilled in the art that the output of

circuit 340 may be combined with the output of a read only memory device in

which a unique number is stored. Thus, when RFID circuit 10 is read the
unique number is read along with the status of cdntacts 328, 329 and 330.

{0033} The above specification describes a new and improved circult
and RFID type circuit that is used to control remote control devices., It is

realized that the above description may indicate to those skilled in the art

10
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additional ways in which the principles of this invention may be used without

departing from the spirit. Therefore, it is intended that this invention be limited

only by the scope of the appended claims.

11
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WHAT IS CLAIMED IS:

. A method for signaling information by a radio frequency identification
(RFID) circuit having a unigue number generation portion that is activated
when the RFID circuit is read by control equipment, said method comprising
the steps of:
a) GXposing on a material data bits of the number ‘generation portion_ of
the RFID circuit ir; a manner that the data bits will represent binary
Ones Or zeros; * -
b) altering on a material the data bits of the number ge_neration portion
'of the RFID circuit in a manner that the data bits will represent
binary ones or zeros; | .
¢) touching contacts on the material so that the RFID circuit will
perform some function; angd

d) coupling the RFID circuit t0o equipment to remotely control the

equipment,. .
2. ' The method claimed in claim 1, wherein the equipment is a tape
recorder. ' - \
3.  The method claimed in claim 1, wherein the equipment is a comp‘uter. "
4, The method claimed in claim 1, wherein the RFID circuit has a unigue

number generation portion that when combined with the number generation

portion of the RFID circuit indicates to the control equipment which remote
contro! device is being touched. |

12
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5. A method for transmitting a control signal, said method comprising the
steps Of:
a) providing a radio frequehcy identification circuit that is
coupled to a material; and
b) touching a contact on the material to send a control signal to '
control a device coupled to an RFID reader.

6. The method claimed in claim ‘5, wherein said contact is a graphite-

contact.
7. The method claimed in claim 5, wherein said material is paper.

13
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