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(57) ABSTRACT 

A remote control for learning a macro routine of optical 
signals is provided. An optical receiver is arranged to receive 
optical signals from one or more original equipment remote 
controls. The optical receiver outputs electrical signals. A 
microprocessor receives the electrical signals from the opti 
cal receiver. A memory device stores the electrical signals 
from the optical receiver. An operator interface is electrically 
coupled to the microprocessor. The operator interface 
receives operator input to designate a macro routine of 
operator-selectable optical signals from the original equip 
ment remote control. The microprocessor causes the elec 
trical signals from the optical receiver that correspond to the 
operator-selectable optical signals from the original equip 
ment remote control to be associated with the designated 
macro routine and stored in the memory device. Electrical 
signals associated with a macro designation are retrieved 
from the memory device and electrically coupled to an 
optical transmitter. 
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SYSTEMAND METHOD FOR LEARNING MACRO 
ROUTINES IN A REMOTE CONTROL 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This Application is a continuation of U.S. patent 
application Ser. No. 10/161,108 filed May 30, 2002, the 
contents of which are hereby incorporated by reference. 

FIELD OF THE INVENTION 

0002 This invention relates generally to a remote control 
and, specifically, to a system and method for learning macro 
routines in a remote control. 

BACKGROUND OF THE INVENTION 

0003. One of the pervasive features of consumer audio 
and video electronic components in recent years has been 
and continues to be the handheld remote control. The 
handheld remote control sends control signals to the con 
trolled device by irradiating the device with infrared energy 
generated by infrared photo emitter diodes. The controlled 
device receives a pattern of intermittent irradiation or illu 
mination comprising a control signal. 
0004 The remote control unit has stored patterns corre 
sponding to push buttons assigned to various functions of 
the controlled device. Activating a button causes the exci 
tation of the photo emitter diode according to the stored 
pattern, thereby generating and transmitting a control signal. 
Control signals tend to be short words of data representing 
a low order numeric signal corresponding to Some function 
of the controlled electronic appliance. Conventionally, infra 
red (IR) remote control units use a carrier frequency of 
between 10 kHz and 75 kHz. The controlled device receives 
the signal with a photo detection diode and circuitry that 
interprets as logical lows and highs the alternating illumi 
nation of the photo emitter diode on the remote control unit. 
Such a signal corresponds to the pattern stored in the remote 
control unit. 

0005 Various manufacturers have selected unique 
numeric codes to control their devices. This unique coding 
has allowed differentiation between such devices. For 
instance, a Brand X VCR will have a limited vocabulary of 
signals that influence its action. The Brand Y television will 
have a different limited Vocabulary of signals. If a signal is 
not present within a device's vocabulary, the device will do 
nothing. With several devices, each having a distinct and 
limited vocabulary, a single universal remote control can 
control all of them, distinctly. 
0006 Further, it is desirable for the universal remote 
control to learn macro routines of multiple keystrokes from 
various remotely controlled devices. For example, a univer 
sal remote control can store sequences of commands, Such 
as VCR power followed by VCR play followed by TV 
power followed by TV audio/video. Such a macro routine 
would be associated with a macro designation, Such as a 
number. Typically, remote controls with macro functionality 
include a single key, usually designated a macro key, for 
accessing macro routines. Thus, the user would only need to 
press a macro key followed by a desired macro routine 
number to access an entire sequence of stored keystrokes 
corresponding to several commands for various remotely 
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controlled devices. This reduces the time required for issu 
ing the several commands, and also reduces the probability 
of an undesired keystroke being pressed, resulting in an 
undesired command being issued. 
0007 Methods are currently known for programming 
macros in remote controls. For example, desired commands 
may be entered directly on a universal remote control as 
taught by U.S. Pa. No. 5,414,426. However, entering com 
mands for remotely controlled devices directly on a univer 
sal remote control limits the number of commands for the 
remotely controlled devices to those command signals that 
are stored in memory on the universal remote control. 
Existing universal remotes that have macro capability can 
only store a sequence of commands if the individual com 
mands are present in the code library in the universal remote. 
0008. It is also known to enter command codes for 
remotely controlled devices in a computer. Once all the 
commands are entered in the computer, the commands are 
transmitted from the computer to the universal remote 
control. A computer's knowledge of remotely controlled 
devices and their function commands is significantly greater 
than those that can be stored in a universal remote control on 
which the macro command remotely controlled devices and 
their function commands can be easily updated, while those 
stored on a universal remote control cannot. However, 
entering the macro sequence on a computer and then trans 
mitting it to the universal remote control requires access to 
a computer and associated Software to learn and transmit the 
macro Sequence. 

0009 Thus, there is an unmet need in the art for a 
universal remote control with a macro capability that is not 
limited to sequences of commands present in the universal 
remote controls code library and that does not receive 
sequences of commands that have been entered separately in 
a computer. 

BRIEF SUMMARY OF THE INVENTION 

0010. The present invention provides a system and 
method for learning and storing on a universal remote 
control a macro sequence of commands received optically 
from one or more original equipment remote controls. 
Advantageously, the present invention allows for program 
ming macro sequences on a universal remote control by 
pressing the command buttons on the original equipment 
remote control and transmitting the commands from the 
original equipment remote control to the universal remote 
control for storage and Subsequently retrieving and trans 
mitting the macro commands to an original equipment 
remotely controlled device or devices. As a result, the 
present invention provides a remote control with a macro 
capability that is not limited to sequences of commands 
present in a code library and that does not receive sequences 
of commands that have been entered separately in a com 
puter. The present invention thus represents a significant 
advantage over ways currently known in the art for learning 
macros, which are limited to the codes stored only in the 
universal remote that is learning the macros or that are stored 
in a computer from which the codes are being downloaded. 
0011. According to an embodiment of the present inven 
tion, a remote control learns and stores a macro routine 
received by optical communication with one or more origi 
nal equipment remote controls. The remote control includes 
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an optical receiver that is arranged to receive optical signals 
from an original equipment remote control and output 
electrical signals. A microprocessor is electrically coupled to 
receive the electrical signals from the optical receiver. The 
microprocessor includes a memory device that is arranged to 
store the electrical signals from the optical receiver. An 
operator interface is electrically coupled to the micropro 
cessor, and is arranged to receive operator input to designate 
a macro routine of operator-selectable optical signals from 
the original equipment remote control. The microprocessor 
causes the electrical signals from the optical receiver that 
corresponds to the operator-selectable optical signals from 
the original equipment remote control to be associated with 
the macro designation and stored in the memory device. 
0012. According to a further aspect of the invention, the 
remote control further includes an optical transmitter that is 
arranged to transmit optical signals. The optical transmitter 
receives electrical signals from the microprocessor. The 
microprocessor causes the electrical signals associated with 
a macro designation to be retrieved from the memory device 
and electrically coupled to the optical transmitter. 
0013. According to another embodiment of the invention, 
a system is provided for learning and storing a macro routine 
of command signals for a remotely controlled device or 
devices. The system includes one or more original equip 
ment remote controls that are arranged to transmit optical 
signals that are adapted for controlling functions of a 
remotely controlled device or devices. A universal remote 
control learns and stores a macro routine received by optical 
communication from the original equipment remote control. 
The universal remote control includes an optical receiver 
that is arranged to receive optical signals from an original 
equipment remote control and output electrical signals. A 
microprocessor is electrically coupled to receive the elec 
trical signals from the optical receiver. The microprocessor 
includes a memory device that is arranged to store the 
electrical signals from the optical receiver. An operator 
interface is electrically coupled to the microprocessor, and is 
arranged to receive operator input to designate a macro 
routine of operator-selectable optical signals from the origi 
nal equipment remote control. The microprocessor causes 
the electrical signals from the optical receiver that corre 
sponds to the operator-selectable optical signals from the 
original equipment remote control to be associated with the 
macro designation and stored in the memory device. The 
remote control further includes an optical transmitter that is 
arranged to transmit optical signals. The optical transmitter 
receives electrical signals from the microprocessor. The 
microprocessor causes the electrical signals associated with 
a macro designation to be retrieved from the memory device 
and electrically coupled to the optical transmitter. 
0014) Another aspect of the present invention provides a 
method of recording a macro routine of original equipment 
remote control signals on a universal remote control. The 
method includes designating a macro routine on a universal 
remote control. A macro is defined by pressing desired 
function keys on the original equipment remote control. 
Optical communications are established between one or 
more original equipment remote controls and the universal 
remote control, and the macro is stored on the universal 
remote control. 

0.015 According to a further aspect, the macro is 
retrieved on the universal remote control and is transmitted 
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by the universal remote control to an original equipment 
remotely controlled device or devices. 
0016. According to a further aspect of the invention, a 
method is provided for editing a macro routine of original 
equipment remote control signals on a universal remote 
control. A macro routine to be edited is identified. Steps of 
the macro routine that are desired to be edited are selected. 
A desired time delay is inserted between the desired steps, 
and the edited macro routine with the desired time delays is 
stored. This delay allows time for an original equipment 
remotely controlled device to respond to an optical com 
mand from the universal remote control, before the next 
optical command is transmitted. For example, a command 
could be transmitted to turn a TV on, then a delay to allow 
the TV to “warm up' before a command is sent to change the 
TV's channel. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

0017. The preferred and alternative embodiments of the 
present invention are described in detail below with refer 
ence to the following drawings. 
0018 FIG. 1 is an embodiment of a system of two remote 
controls in optical communication; 
0019 FIG. 2 is a block diagram of a remote control 
according to the present invention; 
0020 FIG. 2A is a plan view of virtual keyboard; 
0021 FIG. 3 is a flow chart showing a routine for 
learning a macro sequence according to the present inven 
tion; and 
0022 FIG. 4 is a flow chart showing a routine for editing 
a macro sequence according to the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0023 FIG. 1 shows a system 10 for recording and storing 
a sequence of command signals, referred to as a macro, for 
controlling an original equipment remotely controlled 
device or devices. The original equipment remotely con 
trolled device may include one or more of a variety of 
devices, such as a television (TV), a video cassette recorder 
(VCR), a digital video disk (DVD) player, an audio ampli 
fier, a radio receiver, a compact disk (CD) player or recorder, 
or the like. By way of non-limiting example, a macro could 
include commands Such as: turn on the TV, turn on the cable 
box and set it to channel 63, turn on the VCR, and set the 
VCR to record the program. The non-limiting example of 
this macro would involve learning commands from the 
original equipment remotes for a TV, cable box, and VCR. 
The system 10 includes one or more original equipment 
remote controls 12 that are associated with the original 
equipment remotely controlled device or devices as 
described above. The system 10 also includes a learning 
remote control 14, Such as a universal remote control. The 
original equipment remote control 12 and the learning 
remote control 14 are in optical communication, as shown in 
FIG. 1. According to the present invention, a user designates 
a macro routine on the learning remote control 14. The user 
defines a macro by pressing desired keys on the original 
equipment remote control 12. The original equipment 
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remote control 12 optically transmits command signals to 
the learning remote control 14, and the macro is stored on 
the learning remote control 14. When desired, the macro is 
retrieved on the learning remote control 14 and the com 
mand signals that make up the macro are transmitted to the 
original equipment remotely controlled device or devices. 
The present invention thus represents a significant advantage 
over ways currently known in the art for learning macros, 
which are limited to the codes stored only in the universal 
remote that is learning the macros or that are stored in a 
computer from which the codes are being downloaded. 
0024 Referring now to FIG. 2, the learning remote 
control 14 includes an optical receiver section 16 that 
includes an infrared (IR) photo detector diode 18 and an 
amplifier 20. The photo detector diode 18 receives a serial 
bit control signal 22 from the handheld remote control unit, 
generally an infrared control signal with a carrier frequency 
of between 10 and 75 kHz. Of course, any frequency range 
may be used consistent with this invention. Commercially 
available IR remote control units use several modulation 
schemes to encode IR commands to the controlled device. 

0.025 The photo detector diode 18 acts as its own 
demodulator in any IR communications application. Infrared 
radiation is that class of electromagnetic radiation with a 
frequency of between 1012 and 1014 Hz. The photo detector 
diode 18 will only trigger in the presence of infrared 
radiation and, when triggered, passes a constant current. 
Latency of the diode smoothes adjacent sampled highs into 
a single pulse. Thus, the signal from the photo detector diode 
18 amplified by the amplifier 20 to logical levels requires no 
further demodulation. 

0026. The learning remote control 14 includes a proces 
Sor section 24. The processor section 24 includes a micro 
processor 26. The microprocessor 26 is coupled to receive 
an output signal from the amplifier 20. The microprocessor 
26 may include any acceptable microprocessor that is known 
in the art. The processor section 24 also includes a nonvola 
tile memory device 28. The nonvolatile memory device 28 
preferably stores operating system instructions for the micro 
processor 26, and Suitably includes known nonvolatile 
memory devices such as read-only memory (ROM), pro 
grammable read-only memory (PROM), electrically pro 
grammable read-only memory (EPROM), electrically eras 
able programmable read-only memory (EEPROM), or the 
like. The processor section 24 also includes a volatile 
memory device 30, such as random access memory (RAM), 
for temporarily storing signals that make up macro routines 
until the macro routines are saved in the nonvolatile memory 
28. Macros are temporarily stored in the volatile memory 30 
while the macro routines are being set up. When a routine 
setting up the macro is exited, the macro is saved in 
non-volatile memory 28. However, in another embodiment, 
macros are permanently saved in the volatile memory 30, 
thus eliminating the cost of the nonvolatile memory 28. In 
Such an alternate embodiment, batteries (not shown) that 
provide electrical power to the remote control 14 also 
provide electrical power to the volatile memory 30. It is 
known in the art that a capacitor (not shown) can provide 
backup to the volatile memory 30 while the batteries that 
power the remote control 14 are being changed. As is 
known, the capacitor can provide up to around 30 seconds 
of backup to allow time to change the batteries, but it is 
understood that this time can be increased by increasing the 
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value of the capacitor. The microprocessor 26 is gated by a 
clock 32. The microprocessor 26, the nonvolatile memory 
device 28, the volatile memory device 30, and the clock 32 
are all suitable devices that are known in the art. It will be 
appreciated that a detailed description of the processor 
section 24 and its operation is not necessary for an under 
standing of the invention. 
0027 Referring to FIGS. 1 and 2, the learning remote 
control 14 includes a keyboard 34. As is known in the art, the 
keyboard 34 includes a plurality of keys that correspond to 
remote control functions, such as channel-, channel-, Vol 
ume+, Volume-, mute, play, stop, fast forward, rewind, and 
the like. As is also a known, the keyboard 34 includes a 
numeric keypad. The keyboard 34 includes a setup key 35. 
When the setup key 35 is depressed, the processor section 24 
causes the learning remote control 14 to enter a mode that 
sets up selected functions. The keyboard 34 also includes a 
macro key 36. When the macro key 36 is depressed, the 
processor section 24 causes the learning remote control 14 
to perform macro functions. For example, after the macro 
key 36 is depressed, the user depresses one or more of the 
numeric keys to designate or access a macro routine asso 
ciated with that macro number designation. The keyboard 34 
also includes a learn key 37. When the learn key 37 is 
depressed the processor section 24 causes the learning 
remote control 14 to enter a mode in which a macro routine 
is learned. The keyboard 37 also includes an exit key 39. 
When the exit key 39 is depressed, the processor section 24 
causes the learning remote control 14 to exit its current 
operating mode. Additionally, the exit key 39 may be 
depressed in response to a prompt to indicate that the 
prompted selection is being declined. The keyboard 34 may 
be provided in various formats as desired. For example, in 
one embodiment the keyboard 34 is provided as a “virtual 
keyboard'60 displayed on a Liquid Crystal Display (LCD) 
or “touchscreen.” In another embodiment, the keyboard 34 
includes a virtual keyboard 60 displayed on an LCD or 
touchscreen as well as some “hard keys'62 as shown in 
FIG. 2A. In another embodiment, the keyboard 34 includes 
all hard keys as shown in FIG. 1. 
0028. The learning remote control 14 includes a display 
device 38. The display device 38 is suitably a known display 
device. Such as a liquid crystal display (LCD) or a light 
emitting diode display (LED). The display device 38 
receives its input signals from the microprocessor 26. 
0029. An optical transmitter section 40 receives elec 
tronic signals from the microprocessor 26, that have been 
retrieved from the volatile memory device 30, and converts 
the electronic signals from the microprocessor 26 to optical 
signals that are transmitted. The optical transmitter section 
includes an infrared driver 42. The infrared driver 42 outputs 
an electronic signal to an infrared diode 44. In response to 
receipt of an electronic signal from the infrared driver 42. 
the infrared diode 44 transmits an optical signal 45 that is 
similar in electromagnetic radiation characteristics to the 
serial bit control signal 22. In one embodiment, the infrared 
diode 44 is suitably provided as a separate diode from the 
photo detector diode 18. If desired, the photo detector diode 
18 may be located at an opposite end of the learning remote 
control 14 from the location of the infrared diode 44. This 
arrangement provides for the photo detector diode 18 at an 
opposite end to a transmitting IR LED on the original 
equipment remotes 12. This permits the original equipment 
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remotes 12 and the learning remote control 14 to point in a 
same direction. Thus, keys for the original equipment 
remote controls 12 and the learning remote control 14 are all 
“right side-up' to the user, instead of keys from one of the 
remote controls being "upside down to the user. This makes 
learning macros easier, and is unique and different from 
other learning remotes known in the art. 
0030 Operation of the invention will now be explained 
with reference to FIGS. 1.-3. FIG. 3 is a flow chart for a 
method 100 for learning a macro. The method starts at a 
block 102. At a block 104, a macro mode is entered. In one 
embodiment, the setup key 35 is depressed and the display 
device 38 displays a message that informs the user that a 
setup mode is entered. For example, a Suitable message is 
“Code Setup . . . Mode?”. However, text of any particular 
message may be chosen as desired in order to communicate 
to the user that the user is entering a setup mode. In one 
embodiment, the macro mode is entered directly by pressing 
the macro key 36. In another embodiment of the invention, 
the macro mode is entered by choosing the macro mode 
from a menu of modes as displayed on the display device 38. 
A selection of the macro mode from a menu of modes may 
be performed in any acceptable manner known in the art. A 
Suitable method of selecting the macro mode from the menu 
of modes includes pressing up or down keys on the keyboard 
34 until a message identifying the macro mode appears on 
the display device 38, and then confirming selection of the 
macro mode by depressing an enter key, an OK key, or the 
like. 

0031. At a block 106, a desired macro routine number is 
designated. According to one embodiment of the invention, 
one of the numeric keypads representing a number from 1-9 
is pressed on the keyboard 34. The microprocessor 26 causes 
a word representing the macro routine number selected on 
the keyboard 34 to be stored in a buffer (not shown). As will 
be described later, the macro routine number and the macro 
routine are ultimately stored in the nonvolatile memory 28. 
As a result, the number of macro routines that can be learned 
and stored may be varied, as desired, depending upon 
memory space available to store the learned macro routines. 
For example, according to one embodiment of the invention, 
9 macro routines may be learned and stored in the nonvola 
tile memory 28. If less memory space in the nonvolatile 
memory 28 is available, then fewer than 9 macro routines 
may be stored in the nonvolatile memory 28. Alternatively, 
it may be desirable to partition the nonvolatile memory 28 
for other purposes, leaving available memory space in the 
nonvolatile memory 28 for fewer than 9 stored macro 
routines. Alternatively, a larger nonvolatile memory 28 may 
be used. In this case, more than 9 macro routines may be 
stored in the nonvolatile memory 28 and, at the block 106, 
a combination of two or more numeric keypads are pushed 
to designate the desired macro number. 
0032. At a block 108, a macro learning mode is entered. 
By entering the macro learning mode, the microprocessor 26 
becomes prepared to receive command signals transmitted 
by the original equipment remote control 12 and received by 
the learning remote control 14 at the photo detector diode 
18. In one embodiment of the invention, at the block 108 the 
display device 38 displays a message that prompts the user 
to confirm whether it is desired to learn the macro routine 
number that was designated at the block 106. Confirmation 
to enter the macro learning mode may be provided by 
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depressing any acceptable key on the keyboard 34. For 
example, according to one embodiment of the invention, 
entering the macro learning mode is confirmed by pressing 
the learn key 37. Alternatively, it is not necessary to dedicate 
a specific key on the keyboard 34 as the learn key 37. 
According to another embodiment of the invention, any key 
on the keyboard 34 except the OK key may be pressed to 
enter the macro learning mode. When the learning mode is 
entered, the display device 38 displays a Suitable message 
indicating that the learning remote control 14 is in the 
learning mode. 
0033. At a block 110, desired keys, representing desired 
functions to be performed by the original equipment 
remotely controlled device, are pressed on the original 
equipment remote control 12. According to an embodiment 
of the invention, the original equipment remote control 12 
generates and transmits an optical signal. Such as the serial 
bit control signal 22, that is received by the photo detector 
diode 18 of the learning remote control 14. At the block 110. 
infrared communications are established between the origi 
nal equipment remote control 12 and the learning remote 
control 14. Infrared communications are suitably established 
by placing the original equipment remote control 12 and the 
learning remote control 14 end to end Such that the photo 
detector diode 18 of the learning remote control 14 and the 
infrared diode 44 of the original equipment remote control 
12 that is being learned from are within a line-of-sight at an 
acceptable distance, Such as approximately two inches. 
When the microprocessor 26 receives the signal from the 
amplifier 20, the microprocessor causes the signal to be 
stored in the buffer (not shown). The microprocessor 26 also 
causes a counter to begin counting keystrokes. The micro 
processor 26 causes the keystroke count to be placed in 
another buffer (not shown). According to one embodiment of 
the invention, when the signal is successfully received by the 
learning remote control 14 and stored in the buffer (not 
shown), the microprocessor 26 causes the display device 38 
to display a message informing the user that the signal has 
been Successfully stored. The displayed message regarding 
Successful storage of the signal prompts the user to release 
the key on the original equipment remote control 12. The 
microprocessor 26 causes the counter to increment the count 
of the signal to be stored by one, and the learning remote 
control 14 is ready to receive the next optical signal from the 
original equipment remote control 12. 

0034. At a decision block 112, a determination is made 
whether all of the desired commands have been transmitted 
from the original equipment remote control 12 to the learn 
ing remote control 14. It will be appreciated that the number 
of command signals that may be stored for each macro 
routine may be limited due to memory constraints. For 
example, it may be desirable to limit the number of com 
mand signals per macro routine to a predetermined number, 
such as 20. It will be appreciated, however, that any limit to 
the number of signals per macro routine may be selected as 
desired. When a determination is made at the decision block 
112 that more commands are to be learned for the macro 
routine, the method returns to the block 110, and more 
commands are transmitted from the original equipment 
remote control 12 to the learning remote control 14. 
0035. When a determination is made at the decision block 
112 that no more commands are to be transmitted from the 
original equipment remote control 12 to the learning remote 
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control 14, the method proceeds to block 114 where the 
macro routine is stored on the learning remote control 14. 
The determination that no more commands are to be trans 
mitted from the original equipment remote control 12 may 
be made by the user. Alternatively, according to one embodi 
ment of the invention, the determination may be made at the 
decision block 112 that no more commands are to be 
transmitted by the original equipment remote control 12 
when the counter indicates that the predetermined number of 
commands have been transmitted by the original equipment 
remote control 12. At the block 114, the microprocessor 26 
causes the display device 38 to display a suitable message 
that prompts the user to store the desired macro routine. The 
user pushes a suitable key, Such as an OK key or an Enter 
key on the keyboard 34. The microprocessor 26 then causes 
the number designation of the macro routine and the signals 
for the commands of the designated macro routine to be 
loaded from the buffer (not shown) into the volatile memory 
device 30 for storage. Alternatively, when the predetermined 
number of signals have been received from the original 
equipment remote control 12, the microprocessor 26 auto 
matically causes the macro routine designation number and 
command signals to be loaded from the buffer (not shown) 
into the volatile memory 30 for storage. The method ends at 
a block 116. 

0036) Referring now to FIGS. 1, 2 and 4, a method 150 
is provided for editing a macro routine. The method 150 
permits delays to be varied between optical transmissions of 
commands within a macro routine. It will be appreciated that 
response time of different remotely controlled devices varies 
depending upon device and depending upon the function the 
device is performing. For example, it may take several 
seconds for a picture tube of a television to warm up in 
response to a command that turns on the television. How 
ever, response time by a remotely controlled device may be 
approximately instantaneous to other commands, such as 
commands to adjust volume or channel selection. 

0037. The method 150 begins at a block 152. At a block 
154, the macro mode is entered as described above for the 
block 106. At a block 156, a macro edit mode is entered 
similarly to entering the macro learning mode at the block 
110. At a block 158, the desired macro number is designated 
similarly to designating the desired macro number at the 
block 108. 

0038. At a block 160, desired steps are selected between 
which a delay is to be edited. The microprocessor 26 causes 
the display device 38 to display a current and a next step in 
the macro routine, and the current delay between transmis 
sion of optical signals corresponding to the current and the 
next steps. For example, initially the display device 38 
indicates steps 1 and 2 and the delay between steps 1 and 2. 
Such as for example, one second. It will be appreciated that 
any acceptable time delay may be initially inserted between 
steps of a macro routine. Selection of any initial or default 
delay between consecutive steps of a macro routine may be 
made as desired. 

0039. At a block 162, a desired time delay is selected. In 
one embodiment of the invention, a predetermined key on 
the keyboard, such as the up key, can be pressed to increase 
delay time. Conversely, delay time may be decreased by 
pressing a different predetermined key on the keyboard, Such 
as the down key. In response to the up or down keys being 
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depressed, the microprocessor 26 designates an appropriate 
number of blocks of memory locations in the volatile 
memory device 30 that are inserted between the selected 
steps of the macro routine. As the macro routine is accessed 
for transmission to the remotely controlled device, the 
commands are caused to page through the blocks of memory 
location in a known manner, thus inserting time delays 
between the commands. In an embodiment of the invention, 
each press of the up key or down key increases or decreases, 
respectively, by 0.5 seconds the delay between steps of a 
macro routine. It will be appreciated, however, that length of 
each incremental edit to delay time between steps in a macro 
routine in response to pressing of the predetermined key 
may be selected as desired. 
0040. It may further be desirable to limit minimum and 
maximum delay times between consecutive steps of a macro 
routine. For example, in an embodiment of the invention, 
minimum delay time between consecutive steps of a macro 
routine is 0.5 seconds. Similarly, in an embodiment of the 
invention, maximum delay time between consecutive steps 
of a macro routine is 9.5 seconds. It will be appreciated, 
though, that selection of any particular minimum or maxi 
mum delay time, if any, is determined as desired to conserve 
memory space. 

0041 At a decision block 164, a determination is made 
whether or not editing delay times is finished. If a determi 
nation is made that editing delay times is not finished, the 
method returns to the block 160. In an embodiment of the 
invention, the OK key is pressed to return to the block 160. 
In response to pressing of the OK key, the microprocessor 26 
causes the counter (not shown) to increment by one the 
current and next macro routine steps between which the 
delay time is to be edited. When a determination is made at 
the decision block 164 that editing delay time is finished, the 
method proceeds to a block 166. In an embodiment of the 
invention, the user may finish editing macro step delay times 
whenever desired simply by pressing a predetermined key, 
such as the exit key 39. Alternatively, after the delay time 
between the next-to-last and last steps of a macro routine is 
edited, the method 150 proceeds to the block 166. 
0042. At the block 166, edits to delay times are saved. 
The microprocessor 26 causes the macro routine with edited 
delay times to be stored in the nonvolatile memory device 28 
as described above. The method 150 ends at a block 168. 

0043. While the preferred embodiment of the invention 
has been illustrated and described, as noted above, many 
changes can be made without departing from the spirit and 
Scope of the invention. Accordingly, the scope of the inven 
tion is not limited by the disclosure of the preferred embodi 
ment. Instead, the invention should be determined entirely 
by reference to the claims that follow. 

What is claimed is: 
1. A method of recording a macro routine of original 

equipment remote control optical signals on a universal 
remote control, the method comprising: 

designating a macro routine on the universal remote 
control; 

receiving one or more macro routine optical signals at the 
universal remote control, wherein the one or more 
macro routine optical signals being generated on an 
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original equipment remote control by pressing corre 
sponding one or more desired function keys; and 

associating the one or more received optical signals with 
the designated macro routine. 

2. The method of claim 1, further comprising: 
retrieving the macro routine on the universal remote 

control. 
3. The method of claim 2, further comprising: 
formatting the macro routine from the universal remote 

control to an original equipment remotely controlled. 
4. The method of claim 3, wherein the one or more macro 

routine optical signals include infrared optical signals. 
5. The method of claim 4, wherein associating includes 

converting the infrared optical signals to electrical signals. 
6. The method of claim 5, wherein associating includes 

associating the electrical signals with the designated macro 
routine. 

7. The method of claim 6, wherein associating further 
includes storing the electrical signals in a memory device. 

8. The method of claim 7, wherein retrieving the macro 
routine further includes retrieving the electrical signals from 
the memory device. 

9. A method of editing a macro routine of original 
equipment remote control signals on a universal remote 
control, the method comprising: 

identifying a macro routine to be edited; 
Selecting desired steps of the macro routine to be edited; 
inserting a desired time delay between the desired steps: 

and 

storing the macro routine with the desired time delays. 
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10. A remote control device comprising: 
a means for designating a macro routine on the universal 

remote control; 
a means for receiving one or more macro routine optical 

signals at the universal remote control, wherein the one 
or more macro routine optical signals being generated 
on an original equipment remote control by pressing 
corresponding one or more desired function keys; and 

a means for associating the one or more received optical 
signals with the designated macro routine. 

11. The device of claim 10, further comprising: 
a means for retrieving the macro routine on the universal 

remote control. 
12. The device of claim 11, further comprising: 
a means for formatting the macro routine from the uni 

Versal remote control to an original equipment remotely 
controlled. 

13. The device of claim 12, wherein the one or more 
macro routine optical signals include infrared optical sig 
nals. 

14. The device of claim 13, wherein the means for 
associating includes a means for converting the infrared 
optical signals to electrical signals. 

15. The device of claim 14, wherein the means for 
associating includes a means for associating the electrical 
signals with the designated macro routine. 

16. The device of claim 15, wherein the means for 
associating further includes a means for storing the electrical 
signals in a memory device. 

17. The device of claim 16, wherein the means for 
retrieving the macro routine further includes a means for 
retrieving the electrical signals from the memory device. 
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