
;qre3eYJV.6TJ<C+ SYSTEMS AND METHODS FOR IMPROVED OPERATION AND
TROUBLESHOOTING OF A PRINTING DEVICE *  5 TECHNICAL FIELD This invention
generally relates to printing devices. More particularly, the invention
relates to improved systems and methods for operation and troubleshooting
printing devices. BACKGROUND 10 When a printing device fails to function
due to a faulty component within the printing device, troubleshooting the
source of the problem or simply attempting to identify the faulty component
can be problematic. One reason for this is that memory utilized in printing
devices fails to retain critical information regarding printing devices
errors or printing device usage when the 15 printing device fails. As a
result, a technician does not have access to such information that, if
available, would allow the technician to easily identify - at least within
a reasonable degree of certainty - one or more components that have caused
the printing device failure. When a faulty component cannot be clearly and
positively identified, it 20 is often the case that one or more working
components are replaced in an attempt to remedy the problem. For example, a
first component may be replaced simply to get power to the printing device
so that a second component may be identified as having a problem. For a
printing device manufacturer or repair service, such unnecessary
replacement of components in working 25 condition can waste several
thousand dollars a year - not only in parts replacement, but in testing
components that are replaced and returned to the manufacturer for testing,
and re-marketing the working, but used, components. 1   SUMMARY Systems and
methods are described herein for improved operation and troubleshooting of
printing devices. The systems and methods provide ways in which important
information is retained when a printing device fails. The 5 information can
be transmitted, locally or remotely, to a technician who can use the
information to quickly and accurately pinpoint a component that caused the
printing device failure. A printing device includes a master module that
has its own memory, separate and apart from printing device memory utilized
for print processing. 10 The master module also includes a
non-interruptible power source, such as a 



backup battery, that provides continuous power to the master module memory.
Contents of the master module memory are thus retained even when power to
the printing device is lost. In another implementation, non-volatile memory
is utilized in the memory module, thus eliminating the need for a battery
backup. I S The master module memory stores printing device information
that can be utilized to improve printing device operation or to identify a
source of the problem experienced by the printing device. In one
implementation, the master module memory stores error messages generated by
the printing device, the error messages providing troubleshooting guidance
about the printing device 20 failure. In another implementation, the master
module memory stores printing device usage information, such as number of
pages printed, average print density, ink/toner usage, etc. Such usage
information may be used to determine which component is likely to be ready
for replacement. 2   Storing some data in master module memory also frees
up printing device memory that can be used for print processing. Having
additional memory available for processing can decrease the cost of a
printing device and/or allow the printing device to operate more
efficiently. 5 The master module also provides a user interface and the
capability to dump the contents of the master module memory for analysis.
The master module memory dump may transmit the contents of the master
module memory locally through a communications port such as a USB
(Universal Serial Bus) port, an infrared (IR) port, parallel port, or the
like. Additionally, 10 the master module memory may be transmitted remotely
so that a printing device problem may be analyzed by a remote technician.
BRIEF DESCRIPTION OF THE DRAWINGS 1 S The present invention is illustrated
by way of example and not limitation in the f gores of the accompanying
drawings. The same numbers are used throughout the figures to reference
like components and/or features. Fig. 1 is a block diagram of an exemplary
printing device utilizing a master module in accordance with the
description provided herein. 20 Fig. 2 is a flow diagram depicting an
implementation of a method for improved operation and troubleshooting of
the document processing system shown in Fig. 1. 3   DETAILED DESCRIPTION
The following description sets forth one or more specific implementations
and/or embodiments of systems and methods for improved operation and
troubleshooting of printing devices. The systems and methods 5 incorporate
elements recited in the appended claims. These implementations are
described with specificity in order to meet statutory written description,
enablement, and best-mode requirements. However, the description itself is
not intended to limit the scope of this patent. Also described herein are
one or more exemplary implementations of 10 systems and methods for
improved operation and troubleshooting of printing 



devices. Applicant intends these exemplary implementations to be examples
only. Applicant does not intend these exemplary implementations to limit
the scope of the appended claims. Rather, Applicant has contemplated that
the claimed embodiments might also be implemented in other ways, in
conjunction 15 with other present or future technologies.
Computer-Executable Instructions An implementation of a system and/or
method for improved operation and troubleshooting of printing devices is
presented and may be described in the general context of
computer-executable instructions, such as program 20 modules, executed by
one or more printing devices, computers or other devices. Generally,
program modules include routines, programs, objects, components, data
structures, etc., that perform particular tasks or implement particular
abstract data types. Typically, the functionality of the program modules
may be combined or distributed as desired in various embodiments. 4
Computer-Readable Media An implementation of a system and/or method for
improved operation and troubleshooting of printing devices may be stored on
or transmitted across some form of computer-readable media.
Computer-readable media can be any 5 available media that can be accessed
by a computer and/or processor. By way of example, and not limitation,
computer readable media may comprise "computer storage media" and
"communications media." "Computer storage media" include volatile and
non-volatile, removable and non-removable media implemented in any method
or technology for 10 storage of information such as computer readable
instructions, data structures, program modules, or other data. Computer
storage media includes, but is not limited to, RAM, ROM, EEPROM, flash
memory or other memory technology, CD-ROM, digital versatile disks (DVD) or
other optical storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage 15 devices, or any other medium which can
be used to store the desired information and which can be accessed by a
computer and/or processor. "Communications media" typically embodies
computer-readable instructions, data structures, program modules, or other
data in a modulated data signal, such as carrier wave or other transport
mechanism. Communication 20 media also includes any information delivery
media. 5   Exemplary Printing Device Fig. 1 is a block diagram of an
exemplary printing device 100 constructed in accordance with the present
description. The printing device 100 may be a laser printer, inkjet
printer, dot matrix printer, photocopier, 



5 facsimile machine) or the like. For purposes of the present discussion,
the printing device 100 will be described generically A printing device
constructed in accordance with the printing device 100 shown in Fig. 1 may
include functional equivalents of the components shown and described in
Fig. 1, or may include more or less components than those shown in Fig. 1.
10 The printing device 100 includes a printing mechanism 102 and printing
material 104 that will differ depending on the embodiment of the printing
device 100. For example, if the printing device 100 is a laser printer,
then the printing mechanism 102 will be a drum/fuser and the printing
material 104 will be toner. If the printing device 100 is an inkjet
printer, then the printing 15 mechanism 102 will be a print head and the
printing material 104 will be ink. The printing device 100 also includes a
display 106 and a keypad 108. The keypad 108 may also be integrated with
the display 106, such as in a key diagram on a touch-sensitive display. The
display 106 and keypad 108 are a user interface that allows the printing
device 100 to provide messages to a user 20 via the display 106, and allows
the user to enter instructions/data to the printing device via the keypad
108. A processor 110 and random access memory (RAM) 112 are included in the
printing device 100 to enable the printing device 100 to execute
computerexecutable instructions stored in the RAM 112 on the processor 110.
An 6   operating system 114 stored in the RAM 112 includes
computer-executable instructions that control operation of the printing
device 100. The operating system 114 includes an error processing module
116, a usage processing module 118 and a print processing module 120. S The
print processing module 120 includes computer-executable instructions that
are executable on the processor 110 to perform printing functions necessary
for the printing device 100 to operate properly. The error processing
module 116 includes computer-executable instructions that are executable on
the processor 110 to detect errors in the printing device 100 and 10 in
print processing and to assign predefined error messages to particular
errors encountered. The usage processing module 118 includes
computer-executable instructions that are executable on the processor 110
to monitor printing device 100 usage parameters including, but not limited
to, number of pages printed, printing material 104 usage, print mechanism
102 life, and the like. 15 The printing device 100 also includes media
storage 122 (such as one or more paper trays), media input 124, media
output 126 and a power supply l28 that provides electrical power to the
printing device 100. One or more input/output (UO) ports 130 that may
include one or more of the following: a universal serial bus (USB) port, a
parallel port, and/or a serial port. A 20 communications module 132 - such
as a network interface card, a modem, etc. - is included in the printing
device 100 so that the printing device 100 may communicate with one or more
local or remote host computers (not shown). The printing device 100 also
includes an infrared (IR) port 134 that enables the printing device 100 to
transmit data to and/or receive data from another IR 25 device (not shown).
7   A master module 150 included in the printing device 100 includes master
module memory 152, a communications module 154, an interface module 156 and
a battery 158. The master module memory 152 is non-volatile memory that
draws power from the power supply 128 if available. If the power 5 supply
128 fails to provide power to the master module memory 152, then the master
module memory 152 draws backup power from the battery 158. It is noted
that, although the present implementation depicts non-volatile memory as
being provided by memory with an uninterruptible power source, the
nonvolatile memory (i.e., the master module memory 152) may be any type of
IO memory that does not lose data when power is removed from it. Other
implementations of non-volatile memory may utilize core memory, ROM (read
only memory), EPROM (electronically programmable read only memory), flash
memory, bubble memory, and the like. The master module memory 152 stores
error messages 160 generated by 15 the error processing module 116, and
usage data 162 generated by the usage processing module 118. The
communications module 154 is configured to dump the contents of the master
module memory 152 (i.e., the error messages 160 and the usage data 162) to
an external device (not shown) via the I/O port 130, the communications
port 132 and/or the IR port 134. The 20 communications module 154 dumps the
error messages 160 and the usage data l62 in response to commands entered
via the interface module 156. In an alternative implementation, the error
messages 160 and the usage data 162 are automatically dumped in the event
of an interruption in power from the power supply 128. 



8   It is noted that, although the interface module 156 is shown as being
separate from the display 106 and the keypad 108, the printing device 100
could be implemented to integrate the interface module 156 into the keypad
108 and display 106. In such an implementation, the keypad 108 and the 5
display 106 would also have to receive backup power from the battery 158.
The error messages 160 and usage data 162 are stored as they are generated
by the error processing module 116 and the usage processing module 118,
respectfully. When all available master module memory 152 has been
utilized, then the oldest data is deleted as new data comes in so that
there is 10 always room for the latest data generated by the operating
system 114. As a result of the master module memory 152 having a
non-intemiptible power source (i.e., battery 158) or of being some type of
non-volatile memory, the most recent error messages 160 and usage data 162
is always available to troubleshoot a problem with the printing device 100.
When a problem occurs  15 even if the problem involves the loss of power to
the printing device t 00 - the master module memory 152 may be downloaded
to a local or remote device (not shown) and analyzed by a technician to
quickly and accurately locate the source of the problem. 20 Methodological
Implementation Troubleshooting a Printing Device Fig 2 is a flow diagram
depicting a methodological implementation of troubleshooting a problem with
a printing device similar to the exemplary printing device 100 shown in
Fig. 1. In the discussion of Fig. 2, continuing reference will be made to
the elements and reference numerals of Fig. 1. 9   At block 200, the
operating system 114 monitors the printing device 100 for errors and for
usage. More specifically, the error processing module 116 monitors the
printing device 100 for errors and the usage processing module 118 monitors
the printing device 100 for usage characteristics. 5 If the error
processing module 116 detects an error (i.e., a non-fatal 



error) in the printing device 100 ("Yes" branch, block 202), then the error
processing module 116 assigns an error message to the particular error
encountered and stores the error message in the master module memory 152 at
block 204. As long as no error is detected by the error processing module
116 I O ("No" branch, block 202), the processing continues at block 206. At
certain predefined intervals or upon the occurrence of one or more
particular events, the usage processing module 118 collects usage data from
one or more components in the printing device 100 and stores the usage data
in the master module memory 152. At block 206, if the usage processing
module 15 118 determines that it is time to update the usage data ("Yes"
branch, block 206), then the usage processing module 118 stores current
usage data collected in the master module memory 152 at block 208. As long
as the usage processing module I 18 does not detect an event that indicates
that usage data should be updated ("No" branch, block 206), the process
continues at block 20 210. If a fatal error occurs in the printing device
100 ("Yes" branch, block 210), then the master module 150 awaits an
instruction from a user to dump the contents of the master module memory
152 at block 212. A fatal error is an error that causes the printing device
100 to shut down or fail to operate. A fatal 25 error may or may not
involve a loss of power from the main power supply 128. 10   As long as no
fatal error is detected ("No" branch) block 2l0), the monitoring process
continues at block 200. The previously described steps are performed
continuously while the printing device 100 is in operation. When a user
enters an instruction to dump the master module memory 5 152 contents
("Yes" branch, block 212), then the error messages 160 and the usage data
162 is transmitted to an external device (not shown) at block 214. As long
as no such instruction is received ("No" branch, block 212), the printing
device 100 remains in its non-operable state. The dump instruction from the
user may include a port through which 10 the data should be transmitted, or
may name a device or a location to which the information should be sent.
For example, the dump instruction may include directions to transmit the
master module memory 152 contents through the USB port (I/O port 130) or
the IR port 134. Alternatively) the dump instruction may include directions
to transmit the master module memory 152 to a 15 particular web site via
the communications port 132. The web site may be predefined to refer to a
web site operated by a manufacturer of the printing device 100. A
technician at the location to which the master module memory 152 contents
is sent can analyze the data to quickly and accurately determine the 20
cause of the fatal error. A correct replacement component can then be
installed in the printing device 100 to render the printing device 100
operational. 11  



Conclusion Implementation of the improved troubleshooting systems and
methods described herein provide a way for printing device problems to be
quickly identified and corrected even in the event that the printing device
loses power. 5 Storing certain critical troubleshooting data in the master
module memory also frees up printer RAM for other printer functions.
Although the systems and methods have been described in language specific
to structural features and/or methodological steps, it is to be understood
that the systems and methods defined in the appended claims is not 10
necessarily limited to the specific features or steps described. Rather,
the specific features and steps are disclosed as preferred forms of
implementing the claimed systems and methods. 12   CLAIMS 1. A printer (
100), comprising: a first memory ( 112) that stores a printer operating
system ( 114); 5 a second memory ( 152) that stores critical printer
troubleshooting data ( 160, 162); a first power supply (128) that provides
power to the printer (100); a second power supply (158) that provides power
to the second memory (152); and 10 an output module ( 154) configured to
dump, on command, contents of the second memory ( 152), the output module (
154) drawing power from the second power supply ( 15 8) in the event that
the first power supply ( 128) is interrupted. 15 2. The printer (100) as
recited in claim 1, further comprising an interface module ( 156)
configured to enable a user to enter a command to the output module ( 154)
to dump the contents of the second memory ( 152) in the 



event that the first power supply ( 128) is interrupted. 20 3. The printer
(100) as recited in claim 1, further comprising one or more output ports (
130, 132, 134) through which the output module ( 154) may dump the contents
of the second memory (152). 4. The printer (100) as recited in claim 1,
wherein the second power 25 supply (158) further comprises a battery (158).
13   5. A master module (150) for a printing device (100), comprising:
memory ( 152) that stores data ( 160, 162) generated by the printing device
(100) to assist in troubleshooting problems experienced by the printing
device ( 100); 5 an output module ( 154) configured to transmit contents of
the memory ( 152) to a device external to the printing device ( l00); an
interface module (156) configured to accept at least a user command for the
output module (154) to transmit the contents of the memory (152); and a
backup power supply (158) configured to provide power to the master 10
module (150) in the event of a failure of a main power supply (128). 6. The
master module (150) as recited in claim 5, wherein the data ( 160, 162)
generated by the printing device ( 100) that is stored in the memory ( 152)
further comprises printing device error messages ( 160). 15 7. The master
module (150) as recited in claim 5, wherein the data ( 162, 164) generated
by the printing device ( 100) that is stored in the memory (152) further
comprises printing device usage data (162). 20 8. A method for collecting
printing device (100) data (160, 162), comprising: generating one or more
error messages ( 160) for abnormal states of the printing device ( 100);
storing the error messages (160) in non-volatile printing device memory 



25 ( 152); and 14   in the event of a printing device (100) failure,
transmitting the error messages ( 160) from the non-volatile printing
device memory ( 152) to at least one location external to the printing
device (100). 5 8. The method as recited in claim 7, further comprising:
monitoring printing device ( 100) usage parameters ( 162); storing the
printing device usage parameters ( 162) in the memory ( 152) and
transmitting the usage parameters ( 162) to the at least one external
location. 10 9. The method as recited in claim 7, wherein the non-volatile
memory (152) further comprises memory (l52) powered by a backup
uninterruptible power supply (158). 15 10. A method for use in a printer
(100), comprising: generating printer error messages (160); generating
printer usage data ( 162); storing the printer error messages ( 160) and
the printer usage data ( 162) in secondary printer memory ( 152) that
persists even in the event that main 20 power to the printer ( l00) fails;
outputting secondary printer memory (152) contents in the event of a
printer ( 100) failure so that the error messages ( 160) and the usage data
( 162) can be analyzed. 15 .A.A
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