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RELAYING KEY CODE SIGNALS THROUGH A REMOTE
CONTROL DEVICE

Daniel SauFu Mui

TECHNICAL FIELD
[0001] The present invention relates generally to remote
control devices and, more specifically, to relaying key
code signals through a remote control device to operate an

electronic consumer device.

BACKGROUND
[0002] Most households today possess multiple types of
electronic consumer devices, such as televisions, stereo
radios, digital video disk players, video cassette
recorders, set-top cable television boxes and set-top
satellite boxes. Manufacturers of such electronic devices
typically supply a remote control device along with each
electronic device. It is, therefore, common for a consumer
who has multiple electronic devices to have multiple remote
control devices.
[0003] A remote control device typically controls a
selected electronic consumer device by transmitting
infrared key code signals to the selected electronic
consumer device. The infrared signals contain key codes of
a codeset associated with the selected electronic consumer
device. Each key code corresponds to a function of the
selected electronic device, such as power on, power off,
volume up, volume down, play, stop, select, channel up,

channel down, etc. In order to avoid the situation where a
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remote control device unintentionally operates an
electronic consumer device that is associated with a
different remote control device, manufacturers sometimes
use distinct codesets for the communication between various
electronic consumer devices and their associated remote
control devices. The codesets can differ from each other
not only by the bit patterns assigned to various functions
of the associated electronic consumer device, but also by
the timing information that describes how the key codes
should be modulated onto carrier signals to generate key
code signals.

[0004] Consumers may find it inconvenient to operate their
electronic devices using multiple remote control devices.
Thus, a consumer may wish to operate multiple electronic
consumer devices using a single remote control device. A
single remote control device can store many codesets so
that the remote control device can control a corresponding
large number of different electronic consumer devices.
There are, however, thousands of codesets in use in
electronic consumer devices today. Manufacturers of remote
control devices, however, may wish to limit the memory on
their remote control devices to a size that is insufficient
to store the thousands of existing codesets.

[0005] A system is sought for enabling a remote control
device to control a selected one of multiple different
electronic consumer devices without requiring the codeset
associated with the selected electronic consumer device to

be stored on the remote control device.

SUMMARY
[0006] A system for relaying a key code through a remote

control device to an electronic consumer device allows the
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electronic consumer device to be controlled without storing
the associated codeset on the remote control device. Upon
receiving a keystroke indicator signal from a remote
control device, a key code generator device, such as a set-
top box, identifies the particular codeset usable to
communicate with the selected electronic consumer device.
The keystroke indicator signal contains an indication of a
key on the remote control device that was pressed, which
corresponds to a function of the selected electronic
consumer device. Using the identified codeset and the
indication of the pressed key, the key code generator
device generates a key code and modulates that key code
onto a radio frequency carrier signal, thereby generating a
first key code signal. The remote control device receives
the first key code signal from the key code generator
device and modulates the key code onto an infrared
frequency carrier signal, thereby generating a second key
code signal. The remote control device relays the key code
to the selected electronic consumer device in the second
key code signal. The key code causes the selected
electronic consumer device to perform the desired function.
The key code is not stored on the remote control device in
a permanent manner, but rather then key code is relayed
through the remote control device.

[0007] In another embodiment, a third key code signal
(which may, for example, be a radio frequency signal) is
communicated directly from the key code generator device to
an electronic consumer device. A key code contained in the
third key code signal causes the electronic consumer device
to perform a desired function.

[0008] In yet another embodiment, the system automatically

determines which codeset is usable to communicate with a
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selected electronic consumer device. The key code
generator device sends key codes for one particular
function from among a series of codesets one-by-one to the
selected electronic consumer device. When the key code
from one of the codesets causes the electronic consumer
device to perform the desired function, electromagnetic
noise is introduced into electrical power wiring through
which both the electronic consumer device and the key code
generator device receive power. When the key code
generator device detects this noise on the electrical power
wiring, the key code generator device identifies the
codeset corresponding to the last transmitted key code to
be the codeset usable to communicate with the selected
electronic consumer device.

[0009] Other embodiments and advantages are described in
the detailed description below. This summary does not
purport to define the invention. The invention is defined

by the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] The accompanying drawings, where like numerals
indicate like components, illustrate embodiments of the
invention.
[0011] Figure 1 is a schematic diagram of a system for
relaying key code signals through a remote control device.
[0012] Figure 2 is a flowchart of a method for relaying key
code signals through a remote control device.
[0013] Figure 3 is an illustration of a key code
transmitted within a key code signal.
[0014] Figure 4 is a waveform diagram of a first example of
a key code signal transmitted by a remote control device in

the system of figure 1.
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[0015] Figure 5 is a waveform diagram of a second example
of a key code signal transmitted by a remote control device
in the system of figure 1.

[0016] Figure 6A is an illustrationiof a modulated digital
zero and digital one within the key code signal of figure
5.

[0017] Figure 6B is a more detailed illustration of a mark
of a modulated digital zero within the key code signal of

figure 5.

DETAILED DESCRIPTION
[0018] Reference will now be made in detail to some
embodiments of the invention, examples of which are
illustrated in the accompanying drawings.
[0019] Figure 1 is a diagram of a system 10 for relaying a
key code through a remote control device 11 to an
electronic consumer device in accordance with the present
invention. Figure 2 is a flowchart that illustrates a
method of operation of system 10. System 10 includes a key
code generator device 12, remote control device 11, a first
electronic consumer device 13 and a second electronic
consumer device 14. In this example, second electronic
consumer device 14 is a television set.
[0020] In a first step (step 100), key code generator
device 12 determines the appropriate codeset that controls
the type, brand and model of the particular electronic
consumer device that is to be controlled. A user uses
remote control device 11 to respond to an on-screen display
15 on the screen of television set 14 to step through a
sequence of menu screens to identify the codeset
corresponding to the device that is to be controlled. The

user does this by identifying, on on-screen display 15, the
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type, brand and model of the particular electronic consumer
device. 1In this example, the user is identifying first
electronic consumer device 13, which is a video cassette
recorder (VCR) manufactured by Sony with model number 8000.
In figure 1, the user is identifying the device type by
highlighting the choice “VCR” on the on-screen display.

In another example, subsequent to controlling VCR 13, the
user may wish to control television set 14, which is a
“*Gold” model manufactured by RCA. In that case, the user
begins identifying television set 14 by highlighting the
choice “TV”.

[0021] In the present example, key code generator device 12
is a set-top box. Key code generator device 12 generates
the on-screen displays and communicates with television set
14 such that key code generator device 12 identifies one of
a plurality of codesets that corresponds to one of the
electronic consumer devices identified by the user, such as
VCR 13 or television set 14. System 10 uses the
appropriate codeset to enable remote control device 11 to
communicate with VCR 13 and television set 14.

[0022] Next (step 101), the user presses a key on remote
control device 11. This key is associated with a function
tﬁét the user wants performed by an electronic consumer
device. For example, the function may be to turn on the
power of VCR 13. When the user presses the “WCR power-on”
key on remote control device 11, remote control device 11
transmits a keystroke indicator signal 16 from a radio
frequency (RF) transmitter 17 on remote control device 11.
Alternatively, two or more keys on remote control device 11
may be associated with a single function, such as turning
on the power of VCR 13. 1In that case, the user presses a

“WCR” key and then a “power-on” key to cause remote control
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device 11 to transmit keystroke indicator signal 16.
Keystroke indicator signal 16 is transmitted as a signal in
a radio frequency band to an RF receiver 18 on key code
generator device 12.

[0023] There are multiple forms in which an indication of
the pressed key, as well as the identity of the electronic
consumer device that is to perform the associated function,
can be communicated in keystroke indicator signal 16 from
remote control device 11 to key code generator device 12.
In one embodiment, the indication of the pressed key is a
key code comprised of a standardized system code and
standardized key data. In the present example, the
standardized system code identifies the type of electronic
consumer device that is to be controlled, such as a TV, a
VCR, a DVD player, a stereo amplifier, a satellite receiver
or a cable receiver. The standardized system code and key
data are part of a commonly used codeset that is stored on
remote control device 11. Remote control device 11 uses
any one of a number of commonly used modulation techniques
to modulate the system code and key data to form keystroke
indicator signal 16. For example, a microcontroller on
remote control device 11 uses timing information associated
with the commonly used codeset to generate a pulse width
modulated keystroke indicator signal 16.

[0024] 1In another embodiment, the indication of the pressed
key includes a proprietary identification code identifying
the pressed key, as well as a proprietary identification
code corresponding to the type of the electronic consumer
device that is to be controlled. The proprietary
identification codes are understood by key code generator
device 12, but are not standardized codes that are

understood by electronic consumer devices. Remote control
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device 11 uses any one of a number of commonly used
modulation techniques to modulate the proprietary
identification codes onto keystroke indicator signal 16.
[0025] Whether remote control device 11 communicates with
key code generator device 12 through a standardized codeset
or through proprietary identification codes, codes may be
included that do not correspond to pressed keys or
functions that are to be performed on electronic consumer
devices. For example, in response to receiving any signal
from remote control device 11, key code generator device 12
may return a code to remote control device 11 causing a
light emitting diode (LED) display on remote control device
11 to turn on.

[0026] Next (step 102), key code generator device 12
determines which key code of the codeset previously
identified in step 100 corresponds to the pressed key.
[0027] Figure 3 illustrates one example of a key code from
a commonly used codeset. The key code is comprised of a
standardized system code and standardized key data. Both
the system code and the key data are digital values. The
12-bit key code includes a 4-bit system code [0101] and 8-
bit key data [00011100]. 1In the present example, the key
code is the key code in the identified codeset that
corresponds to the “VCR power-on” key of remote control
device 11.

[0028] Next (step 103), key code generator device 12
modulates the key code for the power-on function of VCR 13
onto a first carrier signal, thereby generating a first key
code signal 19. In this example, the first carrier signal
is an RF signal. An RF signal for purposes of this patent
document is an electromagnetic signal having a frequency

between thirty hertz and three hundred gigahertz.

8
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[0029] Figure 4 and figure 5 illustrate key code signal 19
in two specific embodiments. In both embodiments, the key
code is transmitted as a stream of digital values
010100011100, where the system code is transmitted first
immediately followed by the key data without any place
holders between them. The standardized system code
determined in step 102 need not identify the brand or model
of VCR 13, but only the fact that first electronic consumer
device 13 is a VCR. The key code is modulated in step 103
using timing information associated with the codeset for
VCR 13. Thus, the particular brand and model of VCR 13 is
able to understand the key code modulated using the
appropriate timing information.

[0030] In the embodiment of figure 4, key code signal 19 is
a 15-bit binary transmission whose bit pattern appears as a
universal asynchronous receiver and transmitter (UART) type
communication. The binary transmission begins with a start
bit and ends with a parity bit and a stop bit. The parity
bit is calculated based on the 12-bit key code within the
binary transmission. In this example, the value of the
parity bit is a digital zero. An intermediary signal is
transmitted over the first carrier signal at an
intermediary frequency (for example, 100 kHz) to
communicate a digital one. The absence of the intermediary
signal indicates a digital zero. The intermediary signal
has a lower frequency than the first carrier signal.

[0031] In the embodiment of figure 5, the 12-bit key code
is modulated onto key code signal 19 using pulse width
modulation. Digital ones and zeros are characterized by
pairs of marks and spaces. The period between successive

leading edges of the bursts in a mark is the period of an
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intermediary signal. The intermediary signal has an
"intermediary frequency. In a space, there are no bursts.
[0032] Figure 6A shows a digital zero and a digital one in
key code signal 19 of figure 5 in more detail. A
“mark/space” pair represents a digital zero and another
“mark/space” pair represents a digital one. The marks and
spaces of each pair have predetermined lengths. 1In the
embodiment of figure 5, the mark length of a digital zero
is 490 microseconds, and the mark length of a digital one
is 3940 microseconds. The space length of a digital zero
is 950 microseconds, and the space length of a digital one
is 2000 microseconds.

[0033] Figure 6B shows the bursts of the first carrier
signal that comprise the intermediary signal in more
detail. In the embodiment of figure 5, the bursts that
comprise the intermediary signal occur every ten
microseconds, resulting in an intermediary frequency of 100
kilohertz. The duty cycle of the intermediary signal is
characterized by an “on time” of four microseconds and an
“off time” of six microseconds. There are forty-nine
bursts of the carrier signal within each mark length of 490
microseconds.

[0034] Timing information other than that shown in the
embodiment of figure 5 can also be used. For example, one
common form of pulse width modulation uses an intermediary
signal having a frequency of about 38.5 kilohertz. Each
period of the intermediary signal has an “on time” of ten
microseconds and an “off time” of sixteen microseconds. If
such an intermediary signal were used to generate a 490
microsecond mark length of a digital zero shown in figure
6A, there would be 19 bursts of the intermediary signal in

the mark. Similarly, if such an intermediary signal were

10
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used to generate a 3940 microsecond mark length of a
digital one shown in figure 6A, there would be 151 bursts
of the intermediary signal in the mark.

[0035] Next (step 104), an RF transmitter 20 of key code
generator device 12 transmits first key code signal 19 in
the form of an RF transmission to an RF receiver 21 on
remote control device 11.

[0036] Next (step 105), remote control device 11 receives
first key code signal 19 and relays the key code
communicated by first key code signal 19 to VCR 13 in the
form of a second key code signal 22. Remote control device
11 is a slave to key code generator device 12. Remote
control device 11 relays the key code by receiving first
key code signal 19 in RF form and translating the
communicated key code so that the key code is modulated
onto a second carrier signal resulting in second key code
signal 22. In this example, the second carrier signal is
an infrared signal with a frequency in the range between
three hundred gigahertz and three hundred terahertz.

Second key code signal 22 is transmitted by an IR
transmitter 23 on remote control device 11 to VCR 13. In
the embodiment of figure 5, key code signal 19 is converted
into key code signal 22 by forming the bursts of the
intermediary signal using the second carrier signal with an
infrared frequency in the place of the first carrier signal
with a radio frequency. For both key code signal 19 and
key code signal 22, digital ones and digital zeros are
modulated using the same timing for “mark/space” pairs.

The waveform diagram of key code signal 22 appears the same
as the waveform diagram shown in figure 5 for key code
signal 19; only the frequency of the carrier signal that

forms the bursts is different.

11
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[0037] Next (step 106), second key code signal 22 is
received onto electronic consumer device (VCR) 13 by an IR
receiver 24.

[0038] Next (step 107), IR receiver 24 on VCR 13 recovers
the key code from second key code signal 22. VCR 13 is
thereby instructed to perform the function desired by the
user. In this example, the function is to power on VCR 13.
Other key codes, however, correspond to other functions,
such as power off, channel advance, channel back, volume
up, volume down, cursor up, cursor down, cursor right,
cursor left, select, play, record, stop, forward, rewind
and pause.

[0039] In a second example, an electronic consumer device
is controlled by an RF key code signal transmitted from key
code generator device 12. Subsequent to controlling VCR
13, the user wishes to control second electronic consumer
device 14, which is a “Gold” model RCA television set. 1In
the second example, the user uses the on-screen display 15
to identify the type (TV), brand (RCA) and model (Gold) of
second electronic consumer device 14. Key code generator
device 12 determines the appropriate codeset that controls
television set 14. The user then presses a key on remote
control device 11 associated with a function that the user
wants performed by television set 14. For example, the
function is to advance the channel of television set 14.
When the user presses the channel advance key on remote
control device 11, an indication of the pressed key is
transmitted in an RF keystroke indicator signal from remote
control device 11 to key code generator device 12.

[0040] Key code generator device 12 then determines which
key code of the identified codeset corresponds to the

pressed key. Key code generator device 12 modulates the

12
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key code for the channel advance function onto an RF
carrier signal, thereby generating a third key code signal
25. Key code generator device 12 uses the same modulation
technique to generate both third key code signal 25 and
first key code signal 19. Third key code signal 25 is
modulated using timing information associated with the
codeset that controls RCA Gold television set 14.

[0041] In this second example, television set 14 has an RF
receiver 26 and is capable of receiving RF key code
signals. RF transmitter 20 of key code generator device 12
transmits third key code signal 25 directly to television
set 14. Third key code signal 25 is received onto
television set 14 by RF receiver 26, and RF receiver 26
recovers the key code from third key code signal 25.
Television set 14 is thereby instructed to advance the
channel.

[0042] Although remote control device 11 in the first
example stores either a proprietary codeset or a
standardized codeset and uses that codeset to generate
keystroke indicator signal 16, remote control device 11
stores only that single codeset. This codeset is the
codeset used by key code generator device 12 to receive
communications from remote control device 11. Remote
control device 11 can therefore be made inexpensively and
may contain a relatively small amount of memory. The
memory may, for example, be read only memory (ROM) on a
microcontroller integrated circuit (for example, a Z8
microcontroller available from Zilog, Inc. of San Jose,
CA.)

[0043] Even though remote control device 11 stores only a
single codeset, system 10 of figure 1 nevertheless allows

remote control device 11 to control the desired electronic

13
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consumer device 13, which may use any one of thousands of
different codesets. Key code generator device 12 may, for
example, include a hard disk or other mass storage device
that stores thousands of possible codesets. The user may
use remote control device 11 to select any one of those
codesets for communication with the particular electronic
consumer device 13. In comparison to some conventional
systems where codesets are downloaded into a universal
remote control device from a personal computer or other
device that is not normally part of an entertainment
system, system 10 uses preexisting hardware of the
entertainment system (such as the on-screen display
functionality, data storage capability, and wireless
communication ability of the set-top box) to source and
identify codesets.

[0044] Although the specific embodiments of figures 1 and
2 are explained above in connection with the codesets being
identified to the key code generator device 12 using an on-
screen display, the codeset usable to communicate with an
electronic consumer device may be identified to key code
generator device 12 in other ways in other embodiments. In
one embodiment, for example, the key code generator device
includes autoscan functionality. Key code generator device
12 includes an EMI detector 27 that detects electromagnetic
interference (EMI) or noise on power cord 28. Power cord
28 is a power cord through which key code generator device
12 receives electrical power from a wall socket 29.
Similarly, television set 14 receives power from another
wall socket 30 via a power cord 31. VCR 13 receives power
from a wall socket 32 via another power cord 33. 1In
accordance with the autoscan functionality, key code

generator device 12 identifies the codeset used to

14
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communicate with a particular electronic consumer device by
generating and transmitting a sequence of key code signals
relayed through remote control device 11 to the electronic
consumer device to be controlled (in this case VCR 13).
Each of these key code signals contains a different key
code corresponding to the same desired function on
different device types, brands and models.

[0045] In one example, the desired function is the function
of powering on VCR 13. The key code generator device 12
sends the power-on key codes for each of a series of
codesets one-by-one to VCR 13. When the key code for one
of the codesets causes VCR 13 to perform the desired
function (in this case, to power on), VCR 13 introduces
noise or other electromagnetic interference via cord 33
into wall socket 32. The power terminal within wall socket
32 is connected through wiring 34 to the power terminal in
wall socket 29. The noise generated by VCR 13 is therefore
communicated through wiring 34, the power terminal of wall
socket 29 and power cord 28 to EMI detector 27 on key code
generator device 12. When key code generator device 12
detects the electromagnetic interference on power cord 28,
key code generator device 12 automatically identifies the
codeset used by VCR 13 as the codeset used to communicate
the last key code signal for the power-on function.

[0046] Multiple electronic consumer devices may have the
same key data for a particular function, for example, the
power-on function. A key code, however, also contains a
system code (see figure 3) that corresponds to a particular
type of electronic consumer device. For example, the
system code used for a television set will typically be
different than the system code used for a video cassette

recorder. Thus, different device types that use the same
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key data for the power-on function will not respond to a
key code containing an incorrect system code. Each of the
power-on key codes transmitted in this example by key code
generator device 12 contains the system code for a video
cassette recorder, so television set 14 does not recognize
the key codes. Because key code generator device 12 is
aware of the system code communicated, key code generator
device 12 determines that it was VCR 13 that was powered on
and not television 14.

[0047] In another example, the codeset usable to
communicate with VCR 13 is identified to key code generator
device 12 using autoscan functionality that does not
involve key code generator device 12 having a specialized
EMI detection circuit. In that case, the user may be
prompted by successive screens of on screen display 15 to
push the power-on key on remote control device 11 multiple
times. Each time the power-on key is pressed, keystroke
indicator signal 16 communicates this to key code generator
device 12. Key code generator device 12 in turn generates
and transmits a key code signal containing a power-on key
code using a different codeset. Each key code signal is
relayed through remote control device 11 to the particular
electronic consumer device to be controlled. One by one
the user is prompted to push the power-on key, and key code
generator device 12 in turn generates key codes using
different codesets until the electronic consumer device
performs a desired function. In this case, first
electronic consumer device 13 turns on. The user is
prompted not to press the power-on key once the user sees
the desired function being performed by first electronic
consumer device 13. 1In the present example, light emitting

diodes (LEDs) on the face of VCR 13 may be illuminated to
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indicate to the user that VCR 13 has powered on. When the
user stops pressing the power-on key, then the key code
generator device 12 identifies the codeset of the last
transmitted key code to be the codeset used by the
electronic consumer device.

[0048] In another example, the user presses keys on remote
control device 11 to communicate to key code generator
device 12 a 3-digit codeset identification number
identifying the codeset. The user may determine this
codeset identification number by looking up the codeset
identification number in a booklet supplied along with the
electronic consumer device to be controlled.

Alternatively, a table of manufacturers, model numbers and
their associated codesets may be used to lookup the codeset
identification number.

[0049] In an embodiment where key code generator device 12
is a set-top box, the set-top box receives a video input
signal 35 from a cable television coaxial cable 36. Video
input signal 35 is ultimately delivered to television set
14 through cables 37. Coaxial cable 36 is also used to
provide networking connectivity between the set-top box and
a network 38. Network 38 may, for example, be or include
the Internet. A database of codesets 39 is maintained at a
remote location. As new electronic consumer devices are
introduced onto the market, new codesets may be necessary
to communicate with these new devices. So that one such
new codeset can be distributed from database of codesets 39
when a new electronic consumer device is introduced into
the market, this new codeset is communicated via network 38
and coaxial cable 36 to key code generator device 12. The
new codeset is then stored on a mass storage hard disk

within the set-top box. 1In this way, the pre-existing and
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inexpensive remote control device 11 can be used to control
a new electronic consumer device whose required codeset did
not exist at the time remote control device 11 and key code
generator device 12 were delivered to the user.

[0050] In yet another embodiment, remote control device 11
is a learning remote control device that includes an IR
detector 40. 1In accordance with one method, the learning
remote control device 11 is placed so that IR detector 40
can receive an IR transmission from an IR transmitter of
another remote control device. Keys corresponding to key
codes to be learned are pressed on the other remote control
device such that successive key code signals are
transmitted from the IR transmitter of the other remote
control device to IR detector 40 of the learning remote
control device 11. Learning remote control device 11
detects when the envelope of the bursts of the received IR
signal changes from low to high and high to low. The time
duration between each successive transition is stored such
that a key code signal is recorded as timing information
for a series of mark lengths and space lengths. As the
various keys of the remote control device to be learned are
pressed, learning remote control device 11 records
successive strings of timing information. The resulting
strings of timing information, once collected on learning
remote control device 11, are automatically transmitted
from learning remote control device 11 in the form of RF
signals to key code generator device 12. Key code
generator device 12 in turn communicates the captured
strings of timing information through coaxial cable 36 and
network 38 to database of codesets 39. Personnel
maintaining database of codesets 39 then analyze the timing

information and generate a codeset that describes the key
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codes captured by learning remote control device 11. 1In
this way, a new codeset containing key data, systems codes
and timing information is added to database of codesets 39.
Rather than storing the information as a new codeset that
includes separate key codes and timing information, the
information for each keystroke can be stored in database of
codesets 39 in the form of interval times.

[0051] A single system 10 is therefore described that can
support numerous different types of electronic consumer
devices that can use multiple different codesets. The
remote control device 11 of the system need not include a
large memory and stored many codesets. Rather, the remote
control device 11 need only relay individual key codes.
Remote control device 11 can therefore be a relatively
inexpensive device that includes only a small amount of
memory. In addition to requiring only a small amount of
memory, the very same remote control device 11 can control
an electronic consumer device that uses a codeset or
protocol that was not in existence at the time the remote
control device 11 was delivered to the user. The amount of
writable memory (for example, random access memory (RAM) or
flash memory) on the remote control device 11 may be so
little that it may not be adequate to store a conventional
codeset. The bulk of the memory of the remote control
device 11 may be relatively inexpensive mask-programmable
read only memory (ROM). By reducing the amount of writable
memory on remote control device 11, the cost of remote
control device 11 is reduced.

[0052] Although the present invention has been described in
connection with certain specific embodiments for
instructional purposes, the present invention is not

limited thereto. Although the method is described above in
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connection with an inexpensive remote control device whose
primary purpose is to control an electronic consumer
device, the method can be employed in connection with other
types of devices. Due to the limited amount of memory and
intelligence required of the remote control device in the
present method, the functionality of remote control device
11 can be incorporated into an RF-enabled device (such as a
cell phone or RF-enabled personal digital assistant (PDA)
or RF-enabled wrist watch or RF-enabled keyboard) without
significantly increasing the cost of the device. The first
carrier signal used to communicate between the remote
control device and the key code generator device need not
be an RF signal, and the second carrier signal used to
communicate between the remote control device and the
electronic consumer device need not be an IR signal. Both
the first and second carrier signals can be the same type
of signals, for example IR signals. The key code generator
device can transmit key codes to the electronic consumer
device to be controlled via a hardwired connection rather
than a wireless link. The type of key code signal relayed
through the remote control device is not limited to any
particular protocol.

[0053] Although key code generator device 12 is a set-top
box in the embodiment of figure 1 above, in other
embodiments the key code generator device 12 is another
type of electronic consumer device such as, for example, a
television, a stereo radio, a digital video disk player, a
video cassette recorder, a personal computer, a set-top
cable television box or a set-top satellite box. Although
the keystroke indicator signal can be an indication of a
pressed key where there is a one-to-one relationship

between the key and a function to be performed, in other
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embodiments a keystroke indicator signal indicates a
selected function that is not associated with a specific
key on the remote control device. For example, a function
can be selected choosing a function from a menu that is
displayed on the remote control device. Accordingly,
various modifications, adaptations, and combinations of
various features of the described embodiments can be
practiced without departing from the scope of the invention

as set forth in the claims.
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CLAIMS

What is claimed is:

1. A method comprising:

(a) receiving a keystroke indicator signal from a
remote control device;

(b) generating a key code within a key code generator
device;

(c) modulating said key code onto a carrier signal,
thereby generating a key code signal; and

(d) transmitting said key code signal from said key

code generator device.

2. The method of Claim 1, wherein said key code signal is
transmitted in (d) from said key code generator device to

said remote control device.

3. The method of Claim 1, wherein said key code signal is
transmitted in (d) from said key code generator device to

an electronic consumer device.

4. The method of Claim 1, wherein said key code consists

of a binary number.

5. The method of Claim 1, wherein said key code comprises
a binary number and timing information, and wherein said
timing information defines how said binary number is

modulated in (c¢) onto said carrier signal.
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6. The method of Claim 1, further comprising:

(e) pressing a power-on key of said remote control
device causing said remote control device to transmit said
keystroke indicator signal that is received in (a), wherein
said key code signal transmitted in (d) is received onto an
electronic consumer device, and wherein said pressing in

(e) causes said electronic consumer device to turn on.

7. The method of Claim 1, wherein said carrier signal is
in a radio frequency band, wherein said key code signal is
received by said remote control device, and wherein said
method further comprises:

(e) moduléting said key code onto a second carrier
signal, thereby generating a second key code signal, said
modulating being performed on said remote control device
wherein said second carrier signal is in an infrared
frequency band; and

(f) transmitting said second key code signal from said

remote control device to an electronic consumer device.

8. The method of Claim 7, further comprising:

(g) pressing a power-on key of said remote control
device causing said remote control device to transmit said
keystroke indicator signal that is received in (a), wherein
the pressing in (g) causes said electronic consumer device

to turn on.

9. The method of Claim 1, wherein said key code generated
in (b) is part of a codeset, and wherein said remote

control device does not store said codeset.
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10. The method of Claim 9, wherein said codeset comprises
timing information and a plurality of key codes, and
wherein said timing information describes a digital one and

a digital zero.

11. The method of Claim 1, wherein a codeset comprises a
plurality of key codes, each one of said plurality of key
codes corresponding to a function of an electronic consumer
device, and wherein no more than a single one of said
plurality of key codes is present on said remote control

device at any given time.

12. The method of Claim 11, wherein said function of said
electronic consumer device is taken from the group
consisting of: power on, power off, channel advance,
channel back, volume up, volume down, Cursor up, Cursor
down, cursor right, cursor left, select, play, record,

stop, forward, back and pause.

13. A device comprising:

a receiver that receives a first key code signal,
wherein said first key code signal is generated by
modulating a key code onto a first carrier signal, said
first carrier signal falling within a radio frequency band;

a transmitter that transmits a second key code signal,
wherein said second key code signal is generated by
modulating said key code onto a second carrier signal, said
second carrier signal falling within an infrared frequency
band; and ‘

a keypad that includes a key that corresponds to said
key code, wherein said key code corresponds to a function

of an electronic consumer device.
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14. The device of Claim 13, wherein said key code
corresponds to a second function of a second electronic
consumer device, as well as to said function of said

electronic consumer device.

15. The device of Claim 14, wherein said transmitter
transmits a third key code signal, and wherein said third
key code signal is generated by modulating said key code

onto a third carrier signal.

16. The device of Claim 14, wherein said key code
comprises a first binary number and a second binary number,
said first binary number corresponding to said function,
and said second binary number corresponding to said second

function.

17. The device of Claim 13, wherein said keypad includes a
second key that corresponds to a second key code, wherein a
third key code signal is generated by modulating said
second key code onto a third carrier signal, wherein said
third key code signal is received by said receiver, and
wherein both said first key code and said second key code

are not both stored in said device at the same time.

18. The device of Claim 13, wherein a codeset comprises
timing information and a plurality of key codes, wherein
each of said plurality of key codes corresponds to a
different function of said electronic consumer device,
wherein said key code is a binary number, and wherein said
timing information defines how said binary number is

modulated onto said first carrier signal.
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19. A system comprising:

a key code generator device that generates a first key
code and a second key code, wherein a codeset is stored on
said key code generator device, said codeset including said
first key code and said second key code, wherein said first
key code corresponds to a selected function of a first
electronic consumer device, and wherein said second key
code corresponds to said selected function of a second

-electronic consumer device; and

means for relaying said first key code and said second
key code from said key code generator device to said first
electronic consumer device and to said second electronic
consumer device without simultaneously storing both said

first key code and said second key code on said means.

20. The system of Claim 19, wherein said selected function
is taken from the group consisting of: power on, power off,
channel advance, channel back, volume up, volume down,
cursor up, cursor down, cursor right, cursor left, select,

play, record, stop, forward, back and pause.

21. The system of Claim 19, wherein said selected function
is power on, and wherein said system automatically
determines when said first electronic consumer device

powers on.

22. A remote control device, comprising:
an RF receiver;
an IR transmitter; and
means for receiving a key code from said RF receiver

and for sending said key code to said IR transmitter such
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that said key code is modulated onto an IR carrier signal,
said IR carrier signal with said key code modulated thereon
being transmitted from said remote control device by said

IR transmitter.

23. The remote control device of Claim 22, wherein said
key code is not stored on said remote control device

immediately prior to said means receiving the key code.

24. The remote control device of Claim 22, wherein said

means 1is a microcontroller.
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RELAYING KEY CODE SIGNALS THROUGH A REMOTE
CONTROL DEVICE

Daniel SauFu Mui

ABSTRACT OF THE DISCLOSURE

Upon receiving a keystroke indicator signal from a
remote control device, a key code generator device
identifies a codeset usable to communicate with a selected
consumer device. The keystroke indicator signal contains
an indication of a pressed key, which corresponds to a
function of the selected consumer device. Using the
identified codeset and the key indication, the key code
generator device generates a key code and modulates that
key code onto a radio frequency carrier signal, thereby
generating a first key code signal. The remote control
device receives the first key code signal from the key code
generator device and modulates the key code onto an
infrared frequency carrier signal, thereby generating a
second key code signal. The remote control device relays
the key code to the selected consumer device in the second
key code signal. The key code causes the selected consumer

device to perform the desired function.

28

0031
Universal Electronics Inc., Exhibit 2007

Roku, Inc. v. Universal Electronics Inc., IPR2020-00953



ZIL-568
Express Mail: ER 452602378 US

1/4

DATABASE OF
CODESETS
10
NETW(:R\>>\38
KEY CODE txas VIDEO IN
RF RF  GENERATOR
RECEIVER |IANS-  DEVICE 29
A 2 g 28
p

KEYSTROKE
INDICATOR
SIGNAL

s~ —R|—
—~

RF
TRANS1I\7III1TER

19

21 KE‘?RCS(;DE
~
-23 SIGNAL

POCOOOOOOOO)
Letetelotetetetetetels

IR
ELECTRONIC
RECEIVER CONSUMER
DEVICE

FIG. 1

0032
Universal Electronics Inc., Exhibit 2007
Roku, Inc. v. Universal Electronics Inc., IPR2020-00953



ZIL-568
Express Mail: ER 452602378 US

2/4

A CODESET USABLE TO COMMUNICATE WITH AN ELECTRONIC
CONSUMER DEVICE IS IDENTIFIED TO A KEY CODE GENERATOR -

DEVICE (FOR EXAMPLE, BY A USER USING A REMOTE CONTROL 100
DEVICE AND AN ON-SCREEN DISPLAY)
THE USER PRESSES A KEY ON THE REMOTE CONTROL DEVICE, AND A
CORRESPONDING KEYSTROKE INDICATOR SIGNAL IS SENT TO THE | _ 401

KEY CODE GENERATOR DEVICE, THE KEY CORRESPONDS TO A
DESIRED FUNCTION OF THE ELECTRONIC CONSUMER DEVICE

v

THE KEY CODE GENERATOR DEVICE USES THE IDENTIFIED CODESET | _ 402
TO GENERATE A KEY CODE CORRESPONDING TO THE PRESSED KEY

v

THE KEY CODE GENERATOR DEVICE MODULATES THE KEY CODE
ONTO A FIRST CARRIER SIGNAL (FOR EXAMPLE, AN RF SIGNAL), ~103
THEREBY GENERATING A FIRST KEY CODE SIGNAL

v

THE FIRST KEY CODE SIGNAL IS TRANSMITTED FROM THE KEY CODE | 44
GENERATOR DEVICE AND TO THE REMOTE CONTROL DEVICE

!

THE REMOTE CONTROL DEVICE RECEIVES THE FIRST KEY CODE

SIGNAL AND RELAYS THE KEY CODE BY TRANSMITTING THE KEY

CODE IN A SECOND KEY CODE SIGNAL, THE SECOND KEY CODE ~105

SIGNAL USES A SECOND CARRIER SIGNAL (FOR EXAMPLE, AN IR
SIGNAL) TO CARRY THE KEY CODE

v

THE SECOND KEY CODE SIGNAL IS RECEIVED ONTO THE ELECTRONIC 106
CONSUMER DEVICE 10

v

THE KEY CODE CAUSES THE ELECTRONIC CONSUMER DEVICE TO 107
PERFORM THE DESIRED FUNCTION

FIG. 2

0033
Universal Electronics Inc., Exhibit 2007
Roku, Inc. v. Universal Electronics Inc., IPR2020-00953



Express Mail: ER 452602378 US

ZIL-568

G Old
NOILYINAOW HLaIM 3STINd

: Y3IGNNN LIg
St vl €L 2L L oL 6 8 L 9 S 14 € 4 |
TN, A ~ A ~ AT
Jasw g 14 € z } 0
(e
A \ 0 0 | b L 0 00 b 0 I 0
" I
118 Lig g M g
dOlS AlNvd Viva A3 *~, V.LVQ W3LSAS 19V1S
TVYNOIS
3000 A3

3/4

v Ol
NOISSINSNVY.L AYVNIE

HIGWNN 119
Gl 4t €1 4} Ll oL 6 8 . 9 S v € 4 l
| 1 1 L | ]
/ 0 0 L b L 0 0 0 } 0 L 0 \
g g T —_— — — — 1ig
dOlS Allbvd v.iva A3y V1va W3LSAS 1¥v1S
/)9
TYNOIS
3A00 AIN

Universal Electronics Inc., Exhibit 2007

Roku, Inc. v. Universal Electronics Inc., IPR2020-00953

0034



ZIL-568
Express Mail: ER 452602378 US

4/4

010100011100

SYSTEM
CODE KEY DATA

KEY CODE
FIG. 3

MARK  SPACE MARK SPACE

LENGTH LENGTH LENGTH LENGTH

w0 50 | 394 BURSTS M

g »

TiseC ™ psec i° 3940 psec > <«——2000 psec—>:
|
|
|
|
I
|
5

D | | | usec

“—— 1000 ' 2000 3000 4000 5000 6000 7000

A

A NG
DIGITAL “0" DIGITAL “1”

BuRSTS FIG. 6A

4 6
psec  psec

| 1]
INTERMEDIARY—>i+  —i - |[NTERMEDIARY
SIGNAL ON TIME :: :: SIGNAL OFF TIME

I T

' §
y

- 490 pusec -
49 BURSTS

— - _

MARK LENGTH

OF DIGITAL “0”

FIG. 6B

0035
Universal Electronics Inc., Exhibit 2007
Roku, Inc. v. Universal Electronics Inc., IPR2020-00953



ATTORNEY DOCKET NO. ZIL-568

DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION
As a below named inventor. I hereby declare that:

My residence, post-office address, and citizenship arc as stated below next to my name. I believe 1 am the original, first and sole
inventor (if only one name is listed below), or an original, first and joint inventor (if plural names arc listed below) of the subject
matter which is claimed and for which a patent is sought by way of the application entitled:

“RELAYING KEY CODE SIGNALS THROUGH A REMOTE CONTROL DEVICE”
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’ Darien K. Wallace, Attorney for Applicant
Reg. No. 53,736

Mail Stop Patent Application
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450 Date: Fecembar /4 Laa3
. / Correspondence Address:
By: ,/@/W“ Z M%ﬁ Silicon Edge Law Group LLP
Typed Name: Darien K. Wallace 6601 Koll Center Parkway, Suite 245

Pleasanton, CA 94566
Phone: (925) 621-2121

Date of Deposit: December 16, 2003 Fax:  (925) 6212119

Express Mail Label No.: ER 452602378 US
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PTO/SB/35 (11-00)

Approved for use through 10/31/2002. OMB 0651-0031

U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

4 . . . )
REQUEST AND CERTIFICATION First Named Inventor| Daniel SauFu Mui

UNDER Title |'Relaying Key Code Signals Through a Remote Control Device”

35 U.S.C. 122(b)(2)(B)(i)

Atty Docket Number | ZIL-568

\.

| hereby certify that the invention disclosed in the attached application has not and will not
be the subject of an application filed in another country, or under a multilateral agreement,
that requires publication at eighteen months after filing. | hereby request that the attached
application not be published under 35 U.S.C. 122(b).

December 16, 2003 /@/«, /é MCQ
7

Date Signature

Darien K. Wallace

Typed or printed name

This request must be signed in compliance with 37 CFR 1.33(b) and submitted with the
application upon filing.

Applicant may rescind this nonpublication request at any time. If applicant rescinds a
request that an application not be published under 35 U.S.C. 122(b), the application will be
scheduled for publication at eighteen months from the earliest claimed filing date for which a
benefit is claimed.

If applicant subsequently files an application directed to the invention disclosed in the
attached application in another country, or under a multilateral international agreement, that
requires publication of applications eighteen months after filing, the applicant must notify the
United States Patent and Trademark Office of such filing within forty-five (45) days after the
date of the filing of such foreign or international application. Failure to do so will result in
abandonment of this application (35 U.S.C. 122(b)(2)(B)(iii)).

Burden Hour Statement: This collection of information is required by 37 CFR 1.213(a). The information is used by the public to request that an application not be
published under 35 U.S.C. 122(b) (and the PTO to process that request). Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This form is estimated
to take 6 minutes to complete. This time will vary depending upon the needs of the individual case. Any comments on the amount of time you are required to
complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, DC 20231. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.LSPLD.gOV

| APPLICATION NUMBER | PATENT NUMBER | GROUP ART UNIT |  FILE WRAPPERLOCATION |
10/737,029 2635

Change of Address/Power of Attorney
The following fields have been set to Customer Number 47713 on 12/03/2004

o Correspondence Address
o Power of Attorney
+ Maintenance Fee Address

The address of record for Customer Number 47713 is:
SILICON EDGE LAW GROUP LLP

6601 KOLL CENTER PARKWAY, SUITE 245

PLEASANTON, CA 94566

The Practitioners of record for Customer Number 47713 are:

PTO INSTRUCTIONS:

Please take the following action when the correspondence address has been changed to a customer
number:

1) Add 'ADDRESS CHANGE TO CUSTOMER NUMBER' on the next available content line of
the File Jacket.

2) Put a line through the old address on the File Jacket and enter the Customer Number as the
new address.

3) File this Notice in the File Jacket.

Please take the following action when the correspondence address has NOT been changed:
1) File this Notice in the File Jacket
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UNITED STATES PATENT AND TRADEMARK QFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uSpto.gov
| APPLICATION NO. [ FILING DATE [ FIRST NAMED INVENTOR J ATTORNEY DOCKETNO. | CONFIRMATION NO. —I
10/737,029 12/16/2003 Daniel SauFu Mui ZIL-568 4506
47713 7590 06/06/2006 | EXAMINER ]
SILICON EDGE LAW GROUP LLP BROWN, VERNAL U
6601 KOLL CENTER PARKWAY, SUITE 245
PLEASANTON, CA 94566 ( ART UNIT | PAPERNUMBER |
2612

DATE MAILED: 06/06/2006

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Applicati nN . Applicant(s)

10/737,029 MUI, DANIEL SAUFU
Offic Action summa’y Examiner Art Unit

Vernal U. Brown 2612

-- The MAILING DATE of this communication appears on th cover sh et with the ¢ rrespondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire StX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)J Responsive to communication(s) filed on 16 December 2003.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X Claim(s) 1-24 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5] Claim(s)___is/are allowed.
6)BJ Claim(s) 1-10,13-16,18-24 is/are rejected.
7)X Claim(s) 11,12 and 17 is/are objected to.
8)[] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)] The drawing(s) filed on isfare: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lJAI b)[]Some * ¢)[] None of:
~ 1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) @ Notice of References Cited (PTO-892) 4) E] Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.
3) (] information Disclosure Statement(s) (PTO-1448 or PTO/SB/08) 5) [] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 6) [] other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 50806
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Application/Control Number: 10/737,029 Page 2
Art Unit: 2612

DETAILED ACTION
The application of Daniel SauFu Mui filed 12/16/2003 for Relaying key Code Signals

Through a remote Control Device has been examined. Claims 1-24 are pending.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless ~

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on
sale in this country, more than one year prior to the date of application for patent in the United States.

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for
patent by another filed in the United States before the invention by the applicant for patent, except that an
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this
subsection of an application filed in the United States only if the international application designated the United
States and was published under Article 21(2) of such treaty in the English language.

Claims 19-20 are rejected under 35 U.S.C. 102(b) as being anticipated by Pope US Patent
5963624.

Regarding claim 19, Pope teaches generator 12 for generating key code for controlling
different consumer devices (col. 3 lines 35-40, figure 1) and teaches storing key codes (code set)
on the key code generator (col. 5 lines 7-11). Pope teaches the base unit (code generator)
transmit control codes to a plurality of consumer devices (figure 1) inherently including a first
and second code. Pope teaches an IR transmitter 87 for relaying the key codes to the consumer

devices (col. 3 lines 41-45). The codes are stored in the memory of the base unit (code generator)
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Application/Control Number: 10/737,029 Page 3
Art Unit: 2612

and is therefore not store in the means (IR transmitter) for transmitting the key code signal to the
consumer devices.

Regarding claim 20, Pope teaches channel selection included in the function of the
remote control (col. 1 lines 59-63).

Claim 13-16, 22, and 24 are rejected under 35 U.S.C. 102(e) as being anticipated by
Wouters et al. US Patent 6915109.

Regarding claims 13 and 22, Wouters et al. teaches a device comprising a receiver
receiving a RF modulated remote control signal (col. 4 lines 25-28) and a transmitter
transmitting an infrared modulated signal generated from the received RF signal (col. 4 lines 28-
33). Wouters et al. also teaches the key code corresponding to the key of keypad is transmitted
when the key is selected (col. 4 lines 4 lines 48-57).

Regarding claims 14-16, Wouters et al. teaches the key code corresponding to the key of
keypad is transmitted when the key is selected (col. 4 lines 4 lines 48-57). A key code
corresponding to a second and third key code is therefore transmitted based on the selected key.
Wouters et al. teaches fetching the data from memory corresponding to the key code (col. 4 lines
55-58). The data from the memory is inherently store as binary data. The key code therefore
comprises binary data.

Regarding claim 24, Wouters et al. teaches a microcontroller in the form of a

microprocessor for receiving the key code (col. 4 lines 52-55).
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Application/Control Number: 10/737,029 Page 4
Art Unit: 2612

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

Claims 1, 3-4, 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Pope US

Patent 5963624 in view of McNair et al. US Patent 5595342.

Regarding claim 1, Pope teaches receiving a keystroke indicator signal which contains an
indication of a key on the remote control device 10 that was pressed (col. 2 lines 61-col. 3 line
19), generating a key code (codes for communicating the control function to the appliances)
within the code generator 12 and transmitting the key codes to the appliances (col. 3 lin