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(7) ABSTRACT

Medical apparatuses with selectively dimmable displays are
disclosed herein. Some embodiments include a housing, a
laser surgical handpiece device, a laser source that generates
laser light that is emitted through the laser surgical hand-
piece device, an electroluminescent display associated with
the housing, the electroluminescent display being configured
to display operational settings for the laser source, the
operational settings including at least power level and pulse
width or duration, and a microprocessor for controlling the
electroluminescent display to selectively illuminate or dim
at least a portion of the operational settings displayed
thereon based on the operational settings selected by a user.
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500 ')

Displaying selectable procedure options that correspond to a plurality of
operational modes that each comprises unique combinations of
operational settings for a specific medical procedure
502

!

Receiving user input such as a user scrolling through the plurality of
operational modes using inputs on the control panel or display
504
Displaying a preview of selected operational settings on the

electroluminescent display
506

.

Selectively adjusting the power level of the laser device based on touch-
based input received by the selectable dial indicator
508

i

Selectively illuminating a portion of the power indicator dial increments
that correspond to the power level at a first luminance level, while
remaining power indicator dial increments are not illuminated or are
illuminated with a second luminance level that is less than the first
luminance level
510

FIG. 5
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600 ';

Addressing each of the traces/ plurality of light emitting segments such
that the microprocessor can send pulses to teach of the traces and
therefore into the plurality of light emitting segments of each of the traces
602

ki

Receiving user input such as a selection of an operation mode/setting or
user input on the electroluminescent display, such as when the user taps
or swipes across the selectable dial indicator displayed on the
electroluminescent display that controls a power level of the apparatus
604

W
Selectively adjusting a luminance of the plurality of light emitting nodes by
applying positive and negative pulses at a specific voltage and at a
frequency to the traces
606

i

Selectively dimming the plurality of light emitting segments using a pulse
skipping scheme. This selective dimming allows for portions of the
segments to be illuminated while other portions of the nodes are

illuminated less or not at all
608

i

Pulse skipping in subsequent cycles, which changes a frequency of energy
pulses resulting in a portion of the light emitting segments being dimmer
as more pulses are skipped
610

FIG. 6
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MEDICAL APPARATUSES WITH
SELECTIVELY DIMMABLE DISPLAYS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit and priority of
U.S. Provisional Application Ser. No. 62/259,025, filed on
Nov. 23, 2015, which is hereby incorporated by reference
herein including all references and appendices cited therein.

FIELD OF THE INVENTION

[0002] The present technology is directed to medical
devices, and more particularly, but not by way of limitation,
to apparatuses that comprise selectively dimmable and trans-
parent displays. Methods for controlling the selective dim-
ming of the displays and laser pulse control and selection are
also provided herein.

SUMMARY

[0003] According to some embodiments, the present dis-
closure is directed to an apparatus, comprising: (a) a hous-
ing; (b) a laser surgical handpiece device; (c) a laser source
that generates laser light that is emitted through the laser
surgical handpiece device; (d) an electroluminescent display
associated with the housing, the electroluminescent display
being configured to display operational settings for the laser
source, the operational settings comprising at least power
level and pulse width or duration; and (e) a microprocessor
for controlling the electroluminescent display to selectively
illuminate or dim at least a portion of the operational settings
displayed thereon based on the operational settings selected
by a user.

[0004] According to some embodiments, the present dis-
closure is directed to a method, comprising: (a) displaying
selectable procedure options that correspond to a plurality of
operational modes that each comprises unique combinations
of operational settings for a specific medical procedure; (b)
receiving user input such as a user scrolling through the
plurality of operational modes using inputs on the control
panel (or in a touch-based selectable dial indicator displayed
on the electroluminescent display); (c) displaying a preview
of selected operational settings on the electroluminescent
display; and (d) selectively adjusting the power level of the
laser source based on touch-based input received by the
selectable dial indicator.

[0005] According to some embodiments, the present dis-
closure is directed to a method, comprising: (a) addressing
each of the traces/plurality of light emitting segments such
that the microprocessor can send pulses to teach of the traces
and therefore into the plurality of light emitting segments;
(b) receiving user input such as a selection of an operation
mode/setting or user input on the electroluminescent dis-
play; (c) selectively adjusting a luminance of the plurality of
light emitting segments by applying positive and negative
pulses at a specific voltage and at a frequency to selected
traces; (d) selectively dimming the plurality of light emitting
segments using a pulse skipping scheme; and (e) pulse
skipping in subsequent cycles, which changes a frequency of
energy pulses resulting in a portion of the light emitting
segments being dimmer as more pulses are skipped.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Certain embodiments of the present technology are
illustrated by the accompanying figures. It will be under-
stood that the figures are not necessarily to scale and that
details not necessary for an understanding of the technology
or that render other details difficult to perceive may be
omitted. It will be understood that the technology is not
necessarily limited to the particular embodiments illustrated
herein.

[0007] FIG. 1A is a perspective view of an example
apparatus constructed in accordance with the present dis-
closure.

[0008] FIG. 1B is a perspective view of an example
printed circuit board for use in accordance with the appa-
ratuses of the present disclosure.

[0009] FIG. 2A is a schematic view of an example elec-
troluminescent display of the present disclosure.

[0010] FIG. 2B is an example control panel use to control
the apparatus and display of FIGS. 1A and 2A.

[0011] FIG. 3Aillustrates a portion of the electrolumines-
cent display that includes a power dial indicator that can
receive touch based input.

[0012] FIG. 3B illustrates a portion of the electrolumines-
cent display having traces and light emitting segments.
[0013] FIG. 4 illustrates several views of a laser handle
device of the present disclosure.

[0014] FIG. 5 is a flowchart of an example method of
controlling an electroluminescent display of the present
disclosure.

[0015] FIG. 6 is a flowchart of another example method of
controlling an electroluminescent display of the present
disclosure.

[0016] FIG. 7 discloses example code that is used to
implement various electroluminescent display control meth-
ods.

[0017] FIG. 8 is a schematic of an example computing
device, all or portions of which can be used to practice
aspects of the present disclosure.

DETAILED DESCRIPTION

[0018] Generally, the present disclosure includes medical
apparatuses that include selectively dimmable displays.
Example medical apparatuses include laser pulse devices
used for dental procedures that involve teeth and gum
cleaning, as well as oral surgical intervention and repair.
[0019] These apparatuses include selectively dimmable
displays, which include, but are not limited to electrolumi-
nescent displays. In some embodiments, the electrolumines-
cent displays include transparent displays that are selectively
controlled to display selectable laser power and/or laser
pulse settings for operating a pulsed laser. In some embodi-
ments, the laser power settings can be associated with
specific dental procedures such as frenectomy, gingivec-
tomy, molar exposure, and tooth whitening—just to name a
few. To be sure, the apparatuses can utilize selective control
of laser power and laser pulse width and/or pulse timing to
allow the user to perform various dental procedures.
[0020] FIG. 1A generally illustrates an example medical
apparatus 100 that comprises a housing 102, a laser source
103, a control panel 104 supported on the housing 102, a
laser surgical handpiece device 106 coupled to the housing
102, and an electroluminescent display 108. In some
embodiments, the apparatus 100 is selectively controlled by
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use of a foot switch 107. The foot switch 107 can be used to
activate and/or deactivate the delivery of electrical energy
from the apparatus 100 after the user has setup the apparatus
100. Specifics on setting up the apparatus 100 are provided
below. In one embodiment, the foot switch 107 can com-
municatively couple with the apparatus 100 over a wired or
wireless link 109. In some embodiments the foot switch 107
comprises a shroud that prevents accidental laser activation.

[0021] The housing 102 comprises the controlling cit-
cuitry that powers and operates aspects of the laser source
103 and the electroluminescent display 108.

[0022] Insome embodiments, the laser surgical handpiece
device 106 is coupled with the laser source using a cable that
shields and protects a fiber optic (or other) laser guide
medium.

[0023] Insome embodiments, as illustrated in FIG. 1B, the
laser source 103 comprises a laser diode module that gen-
erates electrical energy that is delivered through an optical
cable to the laser surgical handpiece device 106, which is
described in greater detail infra. The laser source 103 can be
mounted onto a printed circuit board 101 that also comprises
the microprocessors, power supplies, and other circuit com-
ponents of the apparatus 100. The laser diode module 103 is
selected from any suitable laser diode module that is capable
of producing laser output that is sufficient to perform the
medical procedures described herein.

[0024] FIG. 2A illustrates the electroluminescent display
108 in greater detail. FIG. 2B illustrates an example control
panel used to select operational aspects of the apparatus 100.
FIGS. 2A and 2B are collectively referred to in the para-
graphs below.

[0025] The electroluminescent display 108 can include an
at least partially transparent display that illustrates various
operational modes for the medical apparatus 100. In some
embodiments, the medical apparatus 100 can provide the
user with lists of selectable operational modes 110 organized
into categories such as general dentistry, orthodontics, and
hygiene. Each of these categories can include individual
operational modes such as troughing, fibroma, and so forth.
The operational modes will correspond to a specific setting
or group of settings that control how the medical apparatus
100 operates. Again, this can include power and/or laser
pulse settings. In some embodiments, the operational modes
can be listed and ranked according to power level.

[0026] Insome embodiments the display 108 is comprises
a unique transparent electroluminescent area that can pro-
vide extremely high resolution viewing angles from up to
170 degrees of field of view. The display 108 in some
embodiments comprises a substrate material having over
80% transparency and an arched configuration of 32 degrees
for optimal viewing angle from any direction (other con-
figurations are also likewise contemplated). [llumination of
the display 108 is generated by a thin film, less than a micron
thick, of specially designed electroluminescent phosphor,
which is described in greater detail with respect to FIG. 3B.

[0027] In more detail, the apparatus 100 can implement an
electronic key passcode. When the user turns the apparatus
on, the passcode key screen will be displayed at the bottom
center of the display 108. The correct passcode sequence
should be entered on the control panel 104 as illustrated and
described in FIGS. 2A and 2B collectively. For example the
passcode can include a series of directional arrow inputs on
a navigation pane 113 of the control panel 104.
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[0028] When the apparatus 100 is turned on, and the
electronic passcode is properly input the apparatus 100
prompts the user with voice confirmation “Please select
wavelength” and two flashing wavelength rings 115 and 117
to select the desired wavelength of choice. The apparatus
100 can operate in three wavelength modes: 810 nm alone,
980 nm alone, or dual wavelength. A wavelength mode is
selected before proceeding further, but may be changed at
any time.

[0029] In some embodiments, the laser source 103 of the
apparatus 100 can output up to a maximum of 2.0 Watts of
average power. To adjust the power setting manually, the
user can touch the UP and DOWN or the LEFT and RIGHT
arrows on the control panel 104. Each touch of an arrow
raises or lowers the power level by 0.1 watts (other incre-
ments can be used). Touching and holding an arrow will
increase the speed in which the power level is raised or
lowered. The user touches the button 119 to put the laser in
active mode and depress the foot switch 107 (see FIG. 1) to
activate the laser source 103.

[0030] The ACTIVE/STANDBY button 119 selection
serves a dual purpose. It activates (ACTIVE) and deactivates
(STANDBY) the laser. By default, the system powers up in
Standby mode. The laser source 103 cannot be activated
prior to selecting a wavelength in some embodiments. Each
time the ACTIVE/STANDBY button 119 is touched, the
apparatus 100 toggles between Active and Standby modes.
There is an audio confirmation (unless voice confirmation is
muted), and an icon for either “ACTIVE” or “STANDBY”
is displayed near each wavelength indicator. The red aiming
beam and tip illumination of the laser surgical handpiece
device 106 are visible only when the laser is in Active mode.
These features are described in greater detail below. Thus, in
some embodiments, the laser surgical handpiece device 106
can output a colored aiming light that provides a pinpoint dot
of light in the direction where the tip of the laser surgical
handpiece device 106 will impact.

[0031] When the apparatus 100 is in Active mode, touch-
ing any selection other than UP and DOWN or LEFT and
RIGHT will return the apparatus 100 to the Standby mode.
When the foot switch 107 is depressed in the Active mode,
the outer indicator ring around each wavelength ring 115 and
117 on the display 108 flashes to provide a visual indication
that the laser surgical handpiece device 106 is firing. The
apparatus 100 can also output an audio beep when the laser
surgical handpiece device 106 is being fired. For safety
purposes, a laser firing delay of 0.25 seconds can be imple-
mented in order to prevent accidental activation.

[0032] In some embodiments a PROCEDURES button
123 is selected to bring up preset or pre-programmed
procedures (operational settings) on the display 108. A
collection of pre-programmed procedures will be revealed
on the display 108. Selecting the LEFT and RIGHT arrows
will toggle between GENERAL DENTISTRY, ORTHO-
DONTICS or HYGIENE categories. Selecting the UP and
DOWN arrows will toggle between procedures within each
category. The corresponding power setting for each proce-
dure is displayed on the central numerical power level value
121 when the procedure is highlighted. In some embodi-
ments, the user can customize settings for the apparatus 100
in order to fine tune pre-programmed procedures and/or
select settings de novo. The settings can include individual
settings for power, pulse width, and the like.
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[0033] In some embodiments, users can select volume
levels for audible feedback from the apparatus 100 using
button 125.

[0034] In one embodiment the user can utilize an aiming
light button 127 and the navigation pane 113 to activate the
aiming light of the surgical handpiece device 106, while a
button 129 is used to activate tip illumination of the laser
surgical handpiece device 106.

[0035] The use of dual wavelength laser light can be
selected using button 131.

[0036] With respect to specifically programmed opera-
tional modes, when a surgeon starts to perform laser proce-
dures for the first time, often it is difficult to know the exact
power settings for a particular procedure. Several proce-
dures use different settings and it is almost impossible for the
clinician to memorize all power settings, specially, if the
clinician performs procedures that broads more than one
specialty, such as General Dentistry or Orthodontics.

[0037] The apparatus 100 provides a menu with com-
monly used procedures already pre-programmed with laser
power and pulse settings for that particular procedure. The
apparatus 100 is also programmed with specialty features
which allow different clinicians from different specialties to
have access to pre-set procedures. The correct power, pulse,
and frequency (e.g., duration) are already loaded into the
display.

[0038] In one embodiment, the user selects the option
“Procedures”. When selected, the pre-set procedures menu
will be displayed on the electroluminescent display 108. As
the user toggles between procedures and specialties, a pre-
view of the power settings is shown on the display for easy
reading of power.

[0039] A collection of pre-programmed procedures (e.g.,
operational modes) will be revealed on the display. Selecting
the LEFT and RIGHT arrows allows for the user to toggle
between GENERAL DENTISTRY, ORTHODONTICS or
HYGIENE categories. Selecting the UP and DOWN arrows
allows for the user to toggle between procedures within each
category. The corresponding power setting for each proce-
dure is displayed on the Power Indicator when the procedure
is highlighted.

[0040] The user can also manually select a power or
operational level rather than selecting a listed operational
mode by taping or otherwise touching a power indicator dial
112. In some embodiments, the user can utilize a digital or
touch input sliders to selectively adjust luminance of a light
source within the laser surgical handpiece device 106, as
will be described below with respect to FIG. 4.

[0041] In some embodiments, the electroluminescent dis-
play 108 is controlled by a plurality of microprocessors that
control various segments of the electroluminescent display
108. An example microprocessor is illustrated and described
with respect to FIG. 8. In some embodiments, the micro-
processors can selectively dim portions of the electrolumi-
nescent display 108 to indicate a power level on the power
indicator dial 112. For example, a portion of the power
indicator dial increments, such as increment 114 are illumi-
nated to a greater extent than remaining increments. By way
of example, if troughing is selected as an operational mode,
the power indicator dial 112 can brighten indicators that
extend to around a power level of 0.07. Indicators above
0.07 are dimmed by the microprocessors compared to the
indicators below and equal to 0.07.
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[0042] The power level is displayed in a central numerical
power level value 121 portion of the display 108.

[0043] With respect to dimming of the electroluminescent
display 108, various sectors of the electroluminescent dis-
play 108 are controlled by one or more of the microproces-
SOrs.

[0044] As background, electroluminescent display tech-
nology uses AC current to light up specific segments on a
particular display. When a segment is lit, it becomes visible
and user can interact with it. However, when user interaction
is made with a particular segment, it is difficult to visualize
selections or change in settings on the lit display.

[0045] In order to make the process simpler and easier for
the user to make selections and interact with the display user
interface, the present technology provides methods of dim-
ing a particular segment. By dimming one or more segments
of the display while simultaneously brightening other seg-
ments, light intensity can be selectively changed and the user
can visually apprehend the change.

[0046] FIG. 3A illustrates characters or facets, such as
increments, of the user interface that are black (indicating
full brightness) and some that are light gray (dimmed). The
arch reflects a change when user selects an option to increase
power where the segment changes from dimmer to full
brightness, demonstrating to the user this particular selection
was made. The central numerical power level value 121
portion of the display 108 is located within the power
indicator dial 112. The dial 112 comprises power indicator
dial increments 141 that ring the central numerical power
level value 121. Portions of the power indicator dial incre-
ments 141, such as portion 143, can be illuminated at a
power level that is greater than a power level used to
illuminate portion 145 of the power indicator dial incre-
ments 141.

[0047] Electroluminescent technology requires an AC
form of energy to be applied to the segments to produce
light. The microprocessors for the electroluminescent dis-
play 108 apply a positive and negative pulse at a specific
voltage, at a certain frequency, which causes one or more
segments to be illuminated. Each pulse can be delivered at
a certain pulse width, but the total period of the positive and
negative pulse can be adjusted.

[0048] Increasing or decreasing the total period of the
pulses, changes the frequency and causes the segment to be
brighter or dimmer (a differential change in luminance).
[0049] The microprocessors change dimming on each
display segment by increasing or decreasing a frequency of
energy pulsing through a pulse skipping scheme. The pulse
skipping scheme allows for pulses to be skipped in the
subsequent cycles, which in turn changes the frequency of
energy pulses resulting in segments being dimmer as more
pulses are skipped.

[0050] Stated otherwise, the microprocessors cause illu-
mination of light emitting nodes integrated into the display
that provide light to the power indicator dial 112, as well as
other display features. In order to provide dimming of these
light emitting nodes in the sectors, the microprocessors can
be configured to skip or pulse power to light emitting nodes
that are selected for dimming relative to the light emitting
nodes that are selected to be illuminated. It will be under-
stood that the microprocessors can address individual light
emitting nodes, which function similarly to a pixel of a video
display. Thus, each light emitting node can be addressed
using a channel. The microprocessors can pulse energy to
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individual light emitting nodes using these dedicated chan-
nels. The channels can also be referred to as an electrical
trace. The traces extend in vertical lines within the elec-
troluminescent display 108.

[0051] The microprocessors can be configured to maintain
an energy pulse rate for the light emitting nodes that are
selected to be illuminated and then pulse the light emitting
nodes that are selected to be dimmed on a schedule, such as
only every sixth cycle. One of ordinary skill in the art will
appreciate that other pulse schedules and cycles can be
utilized based on the desired luminescence differential
between illuminated light emitting nodes and dimmed light
emitting nodes.

[0052] Example code/instructions that can be executed by
the microprocessors for the electroluminescent display 108
to selectively dim the electroluminescent display 108 are
found in FIG. 7.

[0053] FIG. 3B illustrates a section of the electrolumines-
cent display 108. In one embodiment, the electroluminescent
display 108 is constructed from a glass substrate 302. To
create luminescent segments a plurality of trace lines, such
as trace line 304 are formed on the electroluminescent
display 108 through deposition a material such as indium tin
oxide or other conductive material. The traces can be formed
by masking of the glass substrate 302 to create GUI ele-
ments, such as the power indicator dial 112 or other char-
acters/icons that are to be illuminated. In some embodi-
ments, portions of the traces that correspond to the
characters/icons are coated with a material that illuminates
when an electrical charge is applied. For example, the trace
lines that form the power level digits 306 are covered or
coated with phosphor compound. When an electrical charge
is applied to the traces by the microprocessors the phosphor
produces light.

[0054] Thus, the terms “light emitting segment” refers to
a portion of a trace that comprises the luminescent material,
such as phosphor.

[0055] As mentioned above, a tip of the laser surgical
handpiece device 106 can be illuminated. When performing
surgical oral procedures, one of the most diflicult challenges
is visibility for the clinician. Often times, when procedures
are performed in the back of the oral cavity it presents an
additional set of challenges to the oral surgeon, as the lack
of light decreases the surgical site visibility making it more
difficult for the surgeon.

[0056] In order to improve site visibility and efficacy
during an oral surgical procedure, we have created a trans-
parent disposable tip that hosts a set of LED lights for proper
illumination of the oral cavity. This disposable tip holds an
optical fiber which delivers electrical energy during the
surgical procedure. Because the disposable tip is transparent,
it allows the LED light to pass thru and illuminate the
surgical site.

[0057] A plastic sleeve holds the electronics for the LED
which attaches to an aluminum hand piece. This aluminum
hand piece threads into the plastic securing the LED system
in place. The disposable tip threads into the aluminum piece
just in front of the LED. Because the disposable tip is
transparent, it allows light to pass thru making this surgical
handle become similar to a flashlight.

[0058] FIG. 4 illustrates an example laser surgical hand-
piece device 106 that comprises an interchangeable/dispos-
able tip 120 and a tubular body 122. The tip 120 comprises
a sheath tip 126, a fiber optic conduit 128 extending through
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the sheath tip 126, a light emitting cap 130, and an optical
ferrule 132. The light emitting cap 130 can comprise an at
least partially transparent plastic material that allows light
emitted by a light source 136, such as an LED to pass
through and illuminate an area forward of the sheath tip 126
and fiber optic conduit 128. In one embodiment, an LED is
coupled with a light source 136 and positioned within the
tubular body 122. The optical ferrule 132 directs light
emitted by the light source into the fiber optic conduit 128.

[0059] According to some embodiments, the light source
136 can be selectively controlled from the control panel 104
to selectively adjust a luminance of the least partially
transparent tip. That is, the light emitted by the light source
136 can be adjusted by the end user to a desired luminance
level.

[0060] In some embodiments the interchangeable/dispos-
able tip 120 comprises fiber tip 140 that is pre-initiated with
a pigment. In some embodiments a black pigment is added
to the end of each fiber tip to help focus electrical energy at
the tip. Procedures that require removal or cutting of soft
tissue can employ an initiated tip, whereas some procedures
that call for an un-initiated tip, such as Aphthous Ulcer
treatment where no tissue is being removed, do not require
a pre-initiated lip. When a procedure calls for an uninitiated
tip, the user can rub off the pigment at the end of the fiber
tip 140 with gauze and isopropyl alcohol. Again, not all
soft-tissue procedures require an initiated, or darkened, tip
and contact with tissue. Those procedures that do not require
tissue contact will use a fiber tip that is not initiated, because
to be effective in non-contact mode, electrical energy must
flow unimpeded from the tip into the target tissues. While
the above sections describe the specific components and
construction of example apparatuses of the present disclo-
sure, the following sections describe example methodolo-
gies that relate to the use and/or operation of example
apparatuses of the present disclosure.

[0061] FIG. 5 is a flowchart of an example method 500
executed by the microprocessor of the present disclosure. In
one embodiment, the method includes a step 502 of display-
ing selectable procedure options that correspond to a plu-
rality of operational modes that each comprises unique
combinations of operational settings for a specific medical
procedure. The plurality of operational modes and pre-
configured settings are displayed on the electroluminescent
display.

[0062] The method further comprises a step 504 of receiv-
ing user input such as a user scrolling through the plurality
of operational modes using inputs on the control panel (or in
a selectable dial indicator displayed on the electrolumines-
cent display). In response, the method includes a step 506 of
displaying a preview of selected operational settings on the
electroluminescent display.

[0063] In one embodiment, the power level of the opera-
tional settings is displayed within a selectable dial indicator
displayed on the electroluminescent display.

[0064] When selected, the method further includes a step
508 of selectively adjusting the power level of the laser
source based on touch-based input received by the selectable
dial indicator. This allows a user to fine tune device settings
if the user desires to change any of the selected operational
settings. Thus, the operational settings provide generalized,
procedure-based settings; the user can then fine tune these
operational settings for the patient.
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[0065] Insome embodiments, the selectable dial indicator
comptises power indicator dial increments that ring a central
numerical power level value display. These dial increments
are selectable by the user to set or fine tune a power level.
[0066] When the user has chosen selected operational
settings for the apparatus, the method includes a step 510 of
selectively illuminating a portion of the power indicator dial
increments that correspond to the power level at a first
luminance level, while remaining power indicator dial incre-
ments are not illuminated or are illuminated with a second
luminance level that is less than the first luminance level.
[0067] FIG. 6 is a flowchart of an example method 600 for
controlling an electroluminescent display. For context, the
electroluminescent display is comprised of a plurality of
light emitting segments. In some embodiments groups of
light emitting segments are arranged in lines within the
electroluminescent display. These lines form characters,
icons, or other representations of the display.

[0068] The light emitting segments comprise portions of
the traces that have a luminescent coating (such as phos-
phor). In some embodiments, each of the traces is addressed
to the microprocessor.

[0069] In one embodiment, the method comprises a step
602 of addressing each of the traces such that the micro-
processor can send pulses to each of the traces and therefore
into the plurality of light emitting segments of each of the
individual traces.

[0070] The method comprises a step 604 of receiving user
input such as a selection of an operation mode/setting or user
input on the electroluminescent display, such as when the
user taps or swipes across the selectable dial indicator
displayed on the electroluminescent display that controls a
power level of the apparatus.

[0071] Thus, the electroluminescent display can comprise
a touchscreen layer that is constructed from suitable touch-
screen display technology that would be known to one of
ordinary skill in the art with the present disclosure before
them.

[0072] Inone embodiment, the method includes a step 606
of selectively adjusting a luminance of the plurality of light
emitting segments by applying positive and negative pulses
at a specific voltage and at a frequency to the traces that
correspond to the light emitting segments that are to be
adjusted. As mentioned above, the positive and negative
pulses have a selected pulse width, further wherein a length
of the positive and negative pulses are selectively adjusted
by the microprocessor.

[0073] In some embodiments, the positive and negative
pulses of electrical energy have a fixed pulse width and an
adjustable frequency. In one or more embodiments, a period
of the positive and negative pulses are selectively controlled
by a microprocessor, which effectively changes the fre-
quency of the electrical energy pulses.

[0074] The method includes a step 608 of selectively
dimming the plurality of light emitting segments using a
pulse skipping scheme. This selective dimming allows for
portions of the segments to be illuminated while other
portions of the segments are illuminated less or not at all.
Again, the power level for a portion of the segments is set
at a first luminance level, while other segments are not
illuminated or are illuminated with a second luminance level
that is less than the first luminance level.

[0075] According to some embodiments, the method
includes a step 610 of pulse skipping in subsequent cycles,
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which changes a frequency of energy pulses resulting in a
portion of the light emitting segments being dimmer as more
pulses are skipped.

[0076] As used herein, the term “engine”, “system”, “cli-
ent”, “module”, “controller or microprocessor”, or “appli-
cation” may also refer to any of an application-specific
integrated circuit (“ASIC”), an electronic circuit, a processor
(shared, dedicated, or group) that executes one or more
software or firmware programs, a combinational logic cir-
cuit, and/or other suitable components that provide the
described functionality.

[0077] FIG. 8 is a diagrammatic representation of an
example machine in the form of a computer system 1, within
which a set of instructions for causing the machine to
perform any one or more of the methodologies discussed
herein may be executed. In various example embodiments,
the machine operates as a standalone device or may be
connected (e.g., networked) to other machines. In a net-
worked deployment, the machine may operate in the capac-
ity of a server or a client machine in a server-client network
environment, or as a peer machine in a peer-to-peer (or
distributed) network environment. The machine may be a
robotic construction marking device, a base station, a per-
sonal computer (PC), a tablet PC, a set-top box (STB), a
personal digital assistant (PDA), a cellular telephone, a
portable music player (e.g., a portable hard drive audio
device such as an Moving Picture Experts Group Audio
Layer 3 (MP3) player), a web appliance, a network router,
switch or bridge, or any machine capable of executing a set
of instructions (sequential or otherwise) that specify actions
to be taken by that machine. Further, while only a single
machine is illustrated, the term “machine” shall also be
taken to include any collection of machines that individually
or jointly execute a set (or multiple sets) of instructions to
perform any one or more of the methodologies discussed
herein.

[0078] The example computer system 1 includes a pro-
cessor or multiple processors 5 (e.g., a central processing
unit (CPU), a graphics processing unit (GPU), or both), and
a main memory 10 and static memory 15, which commu-
nicate with each other via a bus 20. The computer system 1
may further include a video display 35 (e.g., a liquid crystal
display (LCD)). The computer system 1 may also include an
alpha-numeric input device(s) 30 (e.g., a keyboard), a cursor
control device (e.g., a mouse), a voice recognition or bio-
metric verification unit (not shown), a drive unit 37 (also
referred to as disk drive unit), a signal generation device 40
(e.g., a speaker), and a network interface device 45. The
computer system 1 may further include a data encryption
module (not shown) to encrypt data.

[0079] The drive unit 37 includes a computer or machine-
readable medium 50 on which is stored one or more sets of
instructions and data structures (e.g., instructions 55)
embodying or utilizing any one or more of the methodolo-
gies or functions described herein. The instructions 55 may
also reside, completely or at least partially, within the main
memory 10 and/or within the processors 5 during execution
thereof by the computer system 1. The main memory 10 and
the processors 5 may also constitute machine-readable
media.

[0080] The instructions 55 may further be transmitted or
received over a network via the network interface device 45
utilizing any one of a number of well-known transfer
protocols (e.g.. Hyper Text Transfer Protocol (HTTP)).

CERNT] EEAT)
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While the machine-readable medium 50 is shown in an
example embodiment to be a single medium, the term
“computer-readable medium” should be taken to include a
single medium or multiple media (e.g., a centralized or
distributed database and/or associated caches and servers)
that store the one or more sets of instructions. The term
“computer-readable medium” shall also be taken to include
any medium that is capable of storing, encoding, or carrying
a set of instructions for execution by the machine and that
causes the machine to perform any one or more of the
methodologies of the present application, or that is capable
of storing, encoding, or carrying data structures utilized by
or associated with such a set of instructions. The term
“computer-readable medium” shall accordingly be taken to
include, but not be limited to, solid-state memories, optical
and magnetic media, and carrier wave signals. Such media
may also include, without limitation, hard disks, floppy
disks, flash memory cards, digital video disks, random
access memory (RAM), read only memory (ROM), and the
like. The example embodiments described herein may be
implemented in an operating environment comprising soft-
ware installed on a computer, in hardware, or in a combi-
nation of software and hardware.

[0081] Not all components of the computer system 1 are
required and thus portions of the computer system 1 can be
removed if not needed, such as Input/Output (I/0) devices
(e.g., input device(s) 30). One skilled in the art will recog-
nize that the Internet service may be configured to provide
Internet access to one or more computing devices that are
coupled to the Internet service, and that the computing
devices may include one or more processors, buses, memory
devices, display devices, input/output devices, and the like.
Furthermore, those skilled in the art may appreciate that the
Internet service may be coupled to one or more databases,
repositories, servers, and the like, which may be utilized in
order to implement any of the embodiments of the disclosure
as described herein.

[0082] The corresponding structures, materials, acts, and
equivalents of all means or step plus function elements in the
claims below are intended to include any structure, material,
or act for performing the function in combination with other
claimed elements as specifically claimed. The description of
the present technology has been presented for purposes of
illustration and description, but is not intended to be exhaus-
tive or limited to the present technology in the form dis-
closed. Many modifications and variations will be apparent
to those of ordinary skill in the art without departing from
the scope and spirit of the present technology. Exemplary
embodiments were chosen and described in order to best
explain the principles of the present technology and its
practical application, and to enable others of ordinary skill
in the art to understand the present technology for various
embodiments with various modifications as are suited to the
particular use contemplated.

[0083] Aspects of the present technology are described
above with reference to flowchart illustrations and/or block
diagrams of methods, apparatus (systems) and computer
program products according to embodiments of the present
technology. It will be understood that each block of the
flowchart illustrations and/or block diagrams, and combina-
tions of blocks in the flowchart illustrations and/or block
diagrams, can be implemented by computer program
instructions. These computer program instructions may be
provided to a processor of a general purpose computer,
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special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks.
[0084] These computer program instructions may also be
stored in a computer readable medium that can direct a
computer, other programmable data processing apparatus, or
other devices to function in a particular manner, such that the
instructions stored in the computer readable medium pro-
duce an article of manufacture including instructions which
implement the function/act specified in the flowchart and/or
block diagram block or blocks.

[0085] The computer program instructions may also be
loaded onto a computer, other programmable data process-
ing apparatus, or other devices to cause a series of opera-
tional steps to be performed on the computer, other pro-
grammable apparatus or other devices to produce a
computer implemented process such that the instructions
which execute on the computer or other programmable
apparatus provide processes for implementing the functions/
acts specified in the flowchart and/or block diagram block or
blocks.

[0086] The flowchart and block diagrams in the Figures
illustrate the architecture, functionality, and operation of
possible implementations of systems, methods and computer
program products according to vatious embodiments of the
present technology. In this regard, each block in the flow-
chart or block diagrams may represent a module, segment,
or portion of code, which comprises one or more executable
instructions for implementing the specified logical function
(s). It should also be noted that, in some alternative imple-
mentations, the functions noted in the block may occur out
of the order noted in the figures. For example, two blocks
shown in succession may, in fact, be executed substantially
concurrently, or the blocks may sometimes be executed in
the reverse order, depending upon the functionality
involved. It will also be noted that each block of the block
diagrams and/or flowchart illustration, and combinations of
blocks in the block diagrams and/or flowchart illustration,
can be implemented by special purpose hardware-based
systems that perform the specified functions or acts, or
combinations of special purpose hardware and computer
instructions.

[0087] Reference throughout this specification to “one
embodiment” or “an embodiment” means that a particular
feature, structure, or characteristic described in connection
with the embodiment is included in at least one embodiment
of the present invention. Thus, the appearances of the
phrases “in one embodiment” or “in an embodiment” or
“according to one embodiment” (or other phrases having
similar import) at various places throughout this specifica-
tion are not necessarily all referring to the same embodi-
ment. Furthermore, the particular features, structures, or
characteristics may be combined in any suitable manner in
one or more embodiments. Furthermore, depending on the
context of discussion herein, a singular term may include its
plural forms and a plural term may include its singular form.
Similarly, a hyphenated term (e.g., “on-demand”) may be
occasionally interchangeably used with its non-hyphenated
version (e.g., “on demand”), a capitalized entry (e.g., “Bolt™)
may be interchangeably used with its non-capitalized ver-
sion (e.g., “bolt”), a plural term may be indicated with or
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without an apostrophe (e.g., PE’s or PEs), and an italicized
term (e.g., “N+1”) may be interchangeably used with its
non-italicized version (e.g., “N+1). Such occasional inter-
changeable uses shall not be considered inconsistent with
each other.

[0088] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises”
and/or “comprising,” when used in this specification, specify
the presence of stated features, integers, steps, operations,
elements, and/or components, but do not preclude the pres-
ence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

[0089] It is noted at the outset that the terms “coupled,”
“connected”, “connecting,” “mechanically connected,” etc.,
are used interchangeably herein to generally refer to the
condition of being mechanically/physically connected. If
any disclosures are incorporated herein by reference and
such incorporated disclosures conflict in part and/or in
whole with the present disclosure, then to the extent of
conflict, and/or broader disclosure, and/or broader definition
of terms, the present disclosure controls. If such incorpo-
rated disclosures conflict in part and/or in whole with one
another, then to the extent of conflict, the later-dated dis-
closure controls.

[0090] The terminology used herein can imply direct or
indirect, full or partial, temporary or permanent, immediate
or delayed, synchronous or asynchronous, action or inaction.
For example, when an element is referred to as being “on,”
“connected” or “coupled” to another element, then the
element can be directly on, connected or coupled to the other
element and/or intervening elements may be present, includ-
ing indirect and/or direct variants. In contrast, when an
element is referred to as being “directly connected” or
“directly coupled” to another element, there are no inter-
vening elements present.

[0091] Although the terms first, second, etc. may be used
herein to describe various elements, components, regions,
layers and/or sections, these elements, components, regions,
layers and/or sections should not necessarily be limited by
such terms. These terms are only used to distinguish one
element, component, region, layer or section from another
element, component, region, layer or section. Thus, a first
element, component, region, layer or section discussed
below could be termed a second element, component,
region, layer or section without departing from the teachings
of the present disclosure.

[0092] Example embodiments of the present disclosure
are described herein with reference to illustrations of ideal-
ized embodiments (and intermediate structures) of the pres-
ent disclosure. As such, variations from the shapes of the
illustrations as a result, for example, of manufacturing
techniques and/or tolerances, are to be expected. Thus, the
example embodiments of the present disclosure should not
be construed as necessarily limited to the particular shapes
of regions illustrated herein, but are to include deviations in
shapes that result, for example, from manufacturing.
[0093] Any and/or all elements, as disclosed herein, can be
formed from a same, structurally continuous piece, such as
being unitary, and/or be separately manufactured and/or
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connected, such as being an assembly and/or modules. Any
and/or all elements, as disclosed herein, can be manufac-
tured via any manufacturing processes, whether additive
manufacturing, subtractive manufacturing and/or other any
other types of manufacturing. For example, some manufac-
turing processes include three dimensional (3D) printing,
laser cutting, computer numerical control (CNC) routing,
milling, pressing, stamping, extrusion, vacuum forming,
hydroforming, injection molding, lithography and/or others.
[0094] Any and/or all elements, as disclosed herein, can
include, whether partially and/or fully, a solid, including a
metal, a mineral, a ceramic, an amorphous solid, such as
glass, a glass ceramic, an organic solid, such as wood and/or
a polymer, such as rubber, a composite material, a semicon-
ductor, a nano-material, a biomaterial and/or any combina-
tions thereof. Any and/or all elements, as disclosed herein,
can include, whether partially and/or fully, a coating, includ-
ing an informational coating, such as ink, an adhesive
coating, a melt-adhesive coating, such as vacuum seal and/or
heat seal, a release coating, such as tape liner, a low surface
energy coating, an optical coating, such as for tint, color,
hue, saturation, tone, shade, transparency, translucency, non-
transparency, luminescence, anti-reflection and/or holo-
graphic, a photo-sensitive coating, an electronic and/or
thermal property coating, such as for passivity, insulation,
resistance or conduction, a magnetic coating, a water-resis-
tant and/or waterproof coating, a scent coating and/or any
combinations thereof.

[0095] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this disclosure belongs. The terms, such as those
defined in commonly used dictionaries, should be inter-
preted as having a meaning that is consistent with their
meaning in the context of the relevant art and should not be
interpreted in an idealized and/or overly formal sense unless
expressly so defined herein.

[0096] Furthermore, relative terms such as “below,”
“lower,” “above,” and “upper” may be used herein to
describe one element’s relationship to another element as
illustrated in the accompanying drawings. Such relative
terms are intended to encompass different orientations of
illustrated technologies in addition to the orientation
depicted in the accompanying drawings. For example, if a
device in the accompanying drawings is turned over, then
the elements described as being on the “lower” side of other
elements would then be oriented on “upper” sides of the
other elements. Similarly, if the device in one of the figures
is turned over, elements described as “below” or “beneath”
other elements would then be oriented “above” the other
elements. Therefore, the example terms “below” and
“lower” can, therefore, encompass both an orientation of
above and below.

[0097] Additionally, components described as being
“first” or “second” can be interchanged with one another in
their respective numbering unless clearly contradicted by the
teachings herein.

[0098] While various embodiments have been described
above, it should be understood that they have been presented
by way of example only, and not limitation. The descriptions
are not intended to limit the scope of the technology to the
particular forms set forth herein. Thus, the breadth and scope
of a preferred embodiment should not be limited by any of
the above-described exemplary embodiments. It should be
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understood that the above description is illustrative and not
restrictive. To the contrary, the present descriptions are
intended to cover such alternatives, modifications, and
equivalents as may be included within the spirit and scope
of the technology as defined by the appended claims and
otherwise appreciated by one of ordinary skill in the art. The
scope of the technology should, therefore, be determined not
with reference to the above description, but instead should
be determined with reference to the appended claims along
with their full scope of equivalents.

What is claimed is:

1. An apparatus, comprising:

a housing;

a laser surgical handpiece device;

a laser source that generates laser light that is emitted

through the laser surgical handpiece device;

an electroluminescent display associated with the hous-

ing, the electroluminescent display being configured to
display operational settings for the laser source, the
operational settings comprising at least power level and
pulse width or duration; and

a microprocessor for controlling the electroluminescent

display to selectively illuminate or dim at least a
portion of the operational settings displayed thereon
based on the operational settings selected by a user.

2. The apparatus according to claim 1, further comprising
a control panel disposed under the electroluminescent dis-
play, the control panel comprising inputs for selecting the
power level, the pulse width, and the duration.

3. The apparatus according to claim 1, further comprising
a fiber optic cable that couples the laser surgical handpiece
device with the laser source located within the housing.

4. The apparatus according to claim 1, wherein the
microprocessor is configured to provide a plurality of opera-
tional modes that each comprise unique combinations of
operational settings for a specific medical procedure, the
pre-configured settings being displayed as selectable proce-
dure options on the electroluminescent display.

5. The apparatus according to claim 4, wherein as a user
scrolls through the plurality of operational modes, a preview
of the operational settings are displayed on the electrolumi-
nescent display.

6. The apparatus according to claim 5, wherein the power
of the operational settings is displayed within a selectable
dial indicator displayed on the electroluminescent display.

7. The apparatus according to claim 6, further comprising
selectively adjusting the power of the laser source based on
touch-based input received by the selectable dial indicator
displayed on the electroluminescent display.

8. The apparatus according to claim 6, wherein the
selectable dial indicator comprises power indicator dial
increments that ring a central numerical power level value
display.

9. The apparatus according to claim 8, wherein control-
ling the electroluminescent display comprises selectively
illuminating a portion of the power indicator dial increments
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that correspond to the power level at a first luminance level,
while remaining power indicator dial increments are not
illuminated or are illuminated with a second luminance level
that is less than the first luminance level.

10. The apparatus according to claim 1, wherein the
electroluminescent display comprises a plurality of light
emitting segments, wherein the microprocessor can selec-
tively adjust a luminance of the plurality of light emitting
segments by applying positive and negative pulses to an
associated trace at a specific voltage and at a frequency.

11. The apparatus according to claim 10, wherein the
positive and negative pulses have a fixed pulse width and an
adjustable frequency, further where in a period of the
positive and negative pulses are selectively controlled by the
microprocessor, which effectively changes the frequency.

12. The apparatus according to claim 10, wherein each of
the plurality of light emitting segments of the trace is
addressed using a channel.

13. The apparatus according to claim 12, wherein the
channel comprises traces that extend along lines of the
electroluminescent display, wherein the traces each com-
prise a conductive material that is deposited on a glass
substrate of the electroluminescent display, wherein the
conductive material is at least partially coated with an
phosphor that illuminates when an electrical charge is
applied to the trace.

14. The apparatus according to claim 10, wherein the
microprocessor selectively dims the plurality of light emit-
ting segments using a pulse skipping scheme.

15. The apparatus according to claim 14, wherein the
pulse skipping scheme allows for pulse skipping in subse-
quent cycles, which changes a frequency of energy pulses
resulting in a portion of the light emitting segments being
dimmer as more pulses are skipped.

16. The apparatus according to claim 1, wherein the laser
surgical handpiece device comprises:

a handle; and
a light source disposed within the handle.

17. The apparatus according to claim 16, further com-
prising an at least partially transparent tip that emits light
from the light source, the transparent tip comprising a
centrally located fiber that emits laser output of the laser
source, wherein the light source is controlled so as to
selectively adjust a luminance of the least partially trans-
parent tip.

18. The apparatus according to claim 17, further com-
prising a fiber optic conduit and an optical ferrule that directs
light emitted by the light source into the fiber optic conduit
and towards the at least partially transparent tip.

19. The apparatus according to claim 18, wherein a tip of
the at least partially transparent tip is pre-initiated with
pigment to focus electrical energy.
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