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(57) A modular case for an air ionizer is disclosed
herein. The modular case includes a top compartment
(112) having a first opening, the top compartment con-
figured to house a first circuit board, a removable com-
partment (116) configured to house a second circuit
board, the removable compartment physically and elec-
trically isolating the second circuit board from the first
circuit board, a front compartment (114) having a second
opening, the front compartment coupled to and disposed
below the top compartment, the front compartment con-
figured to receive and house the removable compart-
ment, a top lid (120) configured to cover the first opening,
and a front lid (122) configured to cover the second
opening.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to, and the ben-
efit of, India Patent Application No. 202341086855, filed
December 19, 2023 (DAS code D99A) and titled "MOD-
ULARIZED IONIZER ENVELOPE," and US Application
No. 18/617,410 filed 26 March 2024.

FIELD

[0002] The present disclosure generally relates to an
air ionizer enclosure, and more particularly to a modular
air ionizer enclosure.

BACKGROUND

[0003] Air ionizers are being disposed in various loca-
tions to mitigate odors from electrical fumes, smoke,
molds, dust, malodorous substances, whether organic
or inorganic, and pathogens through ionization. The en-
closures used by the air ionizers are generally custo-
mized to the specific task and location for which the air
ionizer was designed. The customized designs of the
enclosuresandelectronics tends to increase thecost and
time for manufacturing the air ionizer.

SUMMARY

[0004] Disclosed herein is a modular case for an air
ionizer. The modular case includes a top compartment
having a first opening, the top compartment configured to
house a first circuit board, a removable compartment
configured to house a second circuit board, the remova-
ble compartment physically and electrically isolating the
second circuit board from the first circuit board, a front
compartment having a second opening, the front com-
partment coupled to and disposed below the top com-
partment, the front compartment configured to receive
and house the removable compartment, a top lid config-
ured tocover thefirst opening, anda front lid configured to
cover the second opening.
[0005] In various embodiments, the modular case
further includes a front wall, a back wall, a first sidewall
coupled to the front wall and the back wall, a second
sidewall coupled to the front wall and the backwall, and a
divider coupled to the front wall, the back wall, the first
sidewall, and the second sidewall, the divider separating
the top compartment from the front compartment, where-
in the front wall, the back, the first sidewall, the second
sidewall, and the divider define the top compartment. In
various embodiments, the modular case further includes
a bottompanel coupled to the backwall, the first sidewall,
and the second sidewall, wherein the bottom panel, the
back wall, the first sidewall, the second sidewall, and the
divider define the front compartment.
[0006] In various embodiments, the first opening

opens in a first direction and the second opening opens
in a second direction orthogonal to the first direction. In
various embodiments, the removable compartment in-
cludes a bottom panel, a first sidewall coupled to a first
side of the bottom panel, a second sidewall coupled to a
second side of the bottom panel opposite the first side, a
third sidewall coupled to a third side of the bottom panel
and extending from the first sidewall to the second side-
wall, and a fourth sidewall coupled to a fourth side of the
bottom panel and extending from the first sidewall to the
second sidewall, the fourth side being opposite the third
side.
[0007] In various embodiments, the removable com-
partment includes a material having a high dielectric to
electrically isolate the second circuit board from the first
circuit board. In various embodiments, the modular case
further includes a communication connector coupled to
the top compartment, the communication connector con-
figured to operatively connect to the first circuit board.
[0008] Also disclose herein is an air ionizer including a
high voltage circuit board, a low voltage circuit board
operatively coupled to the high voltage circuit board,
and a modular case. The modular case includes a top
compartmenthavingafirst opening, the topcompartment
configured to house the low voltage circuit board, a
removable compartment configured to house the high
voltage circuit board, the removable compartment phy-
sically and electrically isolating the high voltage circuit
board from the low voltage circuit board, a front compart-
ment having a second opening, the front compartment
coupled to and disposed below the top compartment, the
front compartment configured to receive and house the
removable compartment, a top lid configured to cover the
first opening, and a front lid configured to cover the
second opening.
[0009] In various embodiments, the modular case
further includes a front wall, a back wall, a first sidewall
coupled to the front wall and the back wall, a second
sidewall coupled to the front wall and the backwall, and a
divider coupled to the front wall, the back wall, the first
sidewall, and the second sidewall, the divider separating
the top compartment from the front compartment, where-
in the front wall, the back, the first sidewall, the second
sidewall, and the divider define the top compartment. In
various embodiments, the modular case further includes
a bottompanel coupled to the backwall, the first sidewall,
and the second sidewall, wherein the bottom panel, the
back wall, the first sidewall, the second sidewall, and the
divider define the front compartment.
[0010] In various embodiments, the air ionizer further
includes a feedback circuit board, wherein the top com-
partment is further configured to house the feedback
circuit board. In various embodiments, the air ionizer
further includes a communication connector coupled to
the top compartment and operatively coupled to the low
voltage circuit board. In various embodiments, the remo-
vable compartment includes a material having a high
dielectric to electrically isolate the high voltage circuit
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board from the low voltage circuit board.
[0011] In various embodiments, the removable com-
partment includesabottompanel, a first sidewall coupled
to a first side of the bottom panel, a second sidewall
coupled to a second side of the bottom panel opposite
the first side, a third sidewall coupled to a third side of the
bottom panel and extending from the first sidewall to the
second sidewall, and a fourth sidewall coupled to a fourth
side of the bottom panel and extending from the first
sidewall to the second sidewall, the fourth side being
opposite the third side.
[0012] Alsodisclosedherein isanair ionizer includinga
high voltage circuit board and a modular case. The
modular case includes a top compartment having a first
opening, a removable compartment including a high di-
electricmaterial and configured tohouse the high voltage
circuit board, the removable compartment physically and
electrically isolating the high voltage circuit board from
the top compartment, a front compartment having a
second opening, the front compartment coupled to and
disposed below the top compartment, the front compart-
ment configured to receive and house the removable
compartment, a top lid configured to cover the first open-
ing, and a front lid configured to cover the second open-
ing.
[0013] In various embodiments, the removable com-
partment includesabottompanel, a first sidewall coupled
to a first side of the bottom panel, a second sidewall
coupled to a second side of the bottom panel opposite
the first side, a third sidewall coupled to a third side of the
bottom panel and extending from the first sidewall to the
second sidewall, and a fourth sidewall coupled to a fourth
side of the bottom panel and extending from the first
sidewall to the second sidewall, the fourth side being
opposite the third side. In various embodiments, the air
ionizer further includes a low voltage circuit board dis-
posed in the top compartment, the low voltage circuit
board operatively coupled to the high voltage circuit
board.
[0014] In various embodiments, the air ionizer further
includes a feedback circuit board disposed in the top
compartment and operatively coupled to the low voltage
circuit board. In various embodiments, the modular case
further includes a front wall, a back wall, a first sidewall
coupled to the front wall and the back wall, a second
sidewall coupled to the front wall and the backwall, and a
divider coupled to the front wall, the back wall, the first
sidewall, and the second sidewall, the divider separating
the top compartment from the front compartment, where-
in the front wall, the back, the first sidewall, the second
sidewall, and the divider define the top compartment.
[0015] In various embodiments, the modular case
further includes a bottom panel coupled to the back wall,
the first sidewall, and the second sidewall, wherein the
bottom panel, the back wall, the first sidewall, the second
sidewall, and the divider define the front compartment.
[0016] The foregoing features and elements may be
combined in any combination, without exclusivity, unless

expressly indicated herein otherwise. These features
and elements as well as the operation of the disclosed
embodiments will become more apparent in light of the
following description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The subject matter of the present disclosure is
particularly pointed out and distinctly claimed in the con-
cluding portion of the specification. A more complete
understanding of the present disclosure, however, may
best be obtained by referring to the following detailed
description and claims in connection with the following
drawings. While the drawings illustrate various embodi-
ments employing the principles described herein, the
drawings do not limit the scope of the claims.

FIG. 1A illustrates an exploded view of a modular-
ized ionizer envelope, in accordance with various
embodiments.
FIG. 1B illustrates a front view of a modularized
ionizer envelope, in accordance with various embo-
diments.
FIG.1C illustratesa top viewof amodularized ionizer
envelope, in accordance with various embodiments.
FIG. 1D illustrates a side view of a modularized
ionizer envelope, in accordance with various embo-
diments.
FIG. 2A illustrates a high voltage board for use in a
modularized ionizer envelope, in accordance with
various embodiments.
FIG. 2B illustrates a low voltage board for use in a
modularized ionizer envelope, in accordance with
various embodiments.
FIG. 2C illustrates an electric feedback board for use
in a modularized ionizer envelope, in accordance
with various embodiments.

DETAILED DESCRIPTION

[0018] The following detailed description of various
embodiments herein makes reference to the accompa-
nying drawings, which show various embodiments by
way of illustration. While these various embodiments
are described in sufficient detail to enable those skilled
in the art to practice the disclosure, it should be under-
stood that other embodiments may be realized and that
changes may be made without departing from the scope
of the disclosure. Thus, the detailed description herein is
presented for purposes of illustration only and not of
limitation. While these exemplary embodiments are de-
scribed in sufficient detail to enable those skilled in the art
to practice the invention, it should be understood that
other embodiments may be realized and that logical,
chemical andmechanical changesmay bemadewithout
departing from the spirit and scope of the invention. For
example, the steps recited in any of the method or pro-
cess descriptions may be executed in any order and are
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not necessarily limited to the order presented. Further-
more, any reference to singular includes plural embodi-
ments, andany reference tomore thanonecomponent or
step may include a singular embodiment or step. Also,
any reference to attached, fixed, connected, or the like
may include permanent, removable, temporary, partial,
full or any other possible attachment option. Additionally,
any reference to without contact (or similar phrases)may
also include reducedcontact orminimal contact. It should
also be understood that unless specifically stated other-
wise, references to "a," "an" or "the" may include one or
more than one and that reference to an item in the
singular may also include the item in the plural. Further,
all ranges may include upper and lower values and all
ranges and ratio limits disclosed herein may be com-
bined.
[0019] Disclosed herein is an air ionizer system includ-
ing amodular caseandoneormoreprinted circuit boards
(PCBs) or circuit board assemblies (CBA). In various
embodiments, the modular case may be rectangular in
shape and define a top compartment and a front com-
partment. In various embodiments, the modular case
may further includea removable compartment. In various
embodiments, the removable compartment may be re-
ceived into the front compartment to be secured to the
modular case. In various embodiments, the operations of
the air ionizermay be performed by one ormore of a high
voltage board, a low voltage board, and a feedback
board. In various embodiments, the operations of the
high voltage board, the low voltage board, and the feed-
back board may be described in India Patent Application
No. 202341075178, entitled "Smart Air Ionizer", filed on
November 3, 2023, which is hereby incorporated by
reference in its entirety and for all purposes.
[0020] Themodular caseandboardsdescribedherein,
in their various embodiments, allow for custom air ioni-
zers to be assembled and deployed with little to no
variation between the custom air ionizers. In various
embodiments, an air ionizer may include the modular
case and the high voltage board. In various embodi-
ments, an air ionizer may include the modular case,
the high voltage board, and the low voltage board. In
various embodiments, an air ionizer may include the
modular case, the high voltage board, and the feedback
board. In various embodiments, an air ionizer may in-
clude the modular case, the high voltage board, the low
voltage board, and the feedback board.
[0021] As described herein, and in various embodi-
ments, the removable compartment may be configured
to physically receive and secure the high voltage board.
In various embodiments, the removable compartment
may be configured to electrically isolate the high voltage
board and shield external components from electromag-
netic interference. In various embodiments, the remova-
ble compartment may include high dielectric strength
materials to prevent or reduce electromagnetic interfer-
ence. In various embodiments, the removable compart-
ment may be inserted into and secured to the front

compartment.
[0022] In various embodiments, the low voltage board
and the feedback boardmay be received by and secured
to bottom panel in the top compartment. In various em-
bodiments, the bottom panel is a divider between the
front compartment and the top compartment. In various
embodiments, a communication connector may be
coupled to the modular case and operatively coupled
to one of the low voltage board or the feedback board.
Themodularity and flexibility of the various embodiments
described herein tends to simplify manufacturing and
reduce costs for producing air ionizers. They systems
described herein, in their various embodiments, allow for
customization of the air ionizers, such as simple or smart
air ionizers.
[0023] Referring to FIGS. 1A‑1D, an air ionizer 100 is
illustrated, in accordance with various embodiments.
FIG. 1A is an exploded view air ionizer 100, FIG. 1B is
a front view of air ionizer 100, FIG. 1C is a top view of air
ionizer 100, and FIG. 1D is a side view of air ionizer 100.
Air ionizer 100 includes a modular case 102 and any
combination of oneormore of a high voltageboard 104, a
low voltage board 106, a feedback board 108, and one or
more ion emitters 110. In various embodiments, air ioni-
zer 100 may include modular case 102 and high voltage
board 104. In various embodiments, air ionizer 100 may
include modular case 102, high voltage board 104, and
low voltage board 106. In various embodiments, air io-
nizer 100 may include modular case 102, high voltage
board 104, low voltage board 106, and feedback board
108. In various embodiments, high voltage board 104
may operate at about 2.5 kV to about 12.5 kV, and more
specifically, about 5 kV to about 10 kV. In various embo-
diments, low voltage board 106 may operate at about 18
V to about 120V, and more specifically, about 28 V to
about 32 V.
[0024] Dependingon thedesiredoperational usecase,
air ionizer 100 may, in various embodiments, be config-
ured to operate in an open loop configuration, a closed
loop configuration with a programmable ion count, a
closed loop configuration with a ion measurement, or
an ion measurement configuration. The open loop con-
figuration includes modular case 102 and high voltage
board 104. The closed loop configuration with program-
mable ion count includesmodular case 102, high voltage
board 104, and low voltage board 106. The closed loop
configuration with ion measurement includes modular
case 102, high voltage board 104, low voltage board
106, and feedback board 108. The ion measurement
configuration includes modular case 102, low voltage
board 106, and feedback board 108.
[0025] Modular case 102 includes a top compartment
112, a front compartment 114, a removable compartment
116, a top lid 120, and a front lid 122. Modular case 102
has a front wall 124 (e.g., in the positive y-direction), a
back wall 126 (e.g., in the negative y-direction), a first
sidewall 128 (e.g., in the positive x-direction), a second
sidewall 130 (e.g., in the negative x-direction), a divider
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132, and a first bottom panel 134 (e.g., in the negative z-
direction).
[0026] Removable compartment 116 is configured to
physically hold and secure high voltage board 104 in
place.Removable compartment 116 is further configured
to electrically isolate high voltage board 104 from low
voltage board 106 and feedback board 108. In various
embodiments, removable compartment 116 is formed
from materials having a high dielectric strength to elec-
trically isolate high voltage board 104 and tend to mini-
mize electromagnetic interference from high voltage
board 104. In various embodiments, the high dielectric
strength may be about 200 V/mm to about 5 kV/mm, and
more specifically, about 400 V/mm to about 2 kV/mm. In
various embodiments, removable compartment 116may
include holes for receiving one or more fasteners 136 to
mechanically secure removable compartment 116 inside
front compartment 114. In various embodiments, fasten-
ers 136 may be screws, bolts, clips, or snaps, among
others.
[0027] Removable compartment 116 includes a sec-
ond bottompanel 138 (e.g., in the negative y-direction), a
third sidewall 140 (e.g., in the positive z-direction), a
fourth sidewall 142 (e.g., in the negative x-direction), a
fifth sidewall 144 (e.g., in the negative z-direction), and a
sixth sidewall 146 (e.g., in the positive x-direction). Sec-
ond bottom panel 138, third sidewall 140, fourth sidewall
142, fifth sidewall 144, and sixth sidewall 146 define
removable compartment 116.
[0028] Front compartment 114 is configured to receive
and secure removable compartment 116 and front lid
122. Front lid 122 is configured to cover and protect front
compartment 114, removable compartment 116, and
high voltage board 104. Front compartment 114 is de-
fined by backwall 126, first sidewall 128, second sidewall
130, divider 132, and first bottom panel 134 with an
opening facing forward (e.g., in the positive y-direction).
In various embodiments, front compartment 114 includ-
ing one or more of back wall 126, first sidewall 128,
second sidewall 130, divider 132, and first bottom panel
134 may be formed from a material having a high di-
electric strength to provide EMI protection of low voltage
board 106, feedback board 108, and electronics external
to air ionizer 100.
[0029] Divider 132 is configured to physically receive
and secure low voltage board 106 and feedback board
108. In various embodiments, one or more standoffs 148
maybe coupled to divider 132. Theoneormore standoffs
148may be used to secure low voltage board 106 and/or
feedback board 108 to divider 132.
[0030] In various embodiments, a communication con-
nector 150 may be coupled to modular case 102. In
various embodiments, communication connector 150
may be coupled to feedback board 108 through front wall
124. In various embodiments, communication connector
150 may be used to communicate with feedback board
108, including programming feedback board 108, read-
ing data from feedback board 108, and/or connecting

feedback board 108 to a network. In various embodi-
ments, communicationconnector 150maybeauniversal
serial bus (USB) connector, such as for example, a type-
A, a type-B, a type-C, or a micro-A, among others. In
various embodiments, communication connector 150
may be a D-subminiature connector, such as for exam-
ple, a DA‑15, a DB‑25, a DC 37, a DD‑50, or a DE‑09,
among others. In various embodiments, communication
connector 150 may be a registered jack (RJ) 45 con-
nector, anRJ11connector, oranRJ48connector, among
others.
[0031] In various embodiments, the openings and out-
er edges of modular case 102 include few to no sharp
edges. In various embodiments, the openings and outer
edges of modular case 102 may be rounded to reduce
electromagnetic interference and improve electromag-
netic compatibility. In various embodiments, modular
case 102 connectors may include a gasket to attenuate
radiated electromagnetic signals. In various embodi-
ments, high voltage board 104, low voltage board 106,
and feedback board 108 are physically and functionally
isolated from each other. In various embodiments, a
physical barrier may be placed between low voltage
board 106 and feedback board 108 in top compartment
112. In various embodiments, the center of gravity of
modular case 102 including one or more of high voltage
board 104, low voltage board 106, and feedback board
108 is at the center of modular case 102. Centering the
center of gravity within modular case 102 ensures sta-
bility and tends to increase thenumberof locationswhere
air ionizer 100may be installed. In various embodiments,
modular case102 includesgrooves that are configured to
receive gaskets to reduce or prevent liquid from entering
modular case 102 and electromagnetic interference.
[0032] Top lid 120 covers and secures top compart-
ment 112. In various embodiments, top lid 120 includes
electromagnetic shielding. In various embodiments, top
lid 120 is configured to slid into place over top compart-
ment 112. Modular case 102 may include one or more
features (e.g., a channel, a protrusion, etc.) through
which top lid 120 may slide. In various embodiments,
top lid 120 includes a hinge and may be configured to lift
open to expose top compartment 112.
[0033] Front lid 122 covers and secures front compart-
ment 114. In various embodiments, front lid 122 includes
electromagnetic shielding. In variousembodiments, front
lid 122 is configured to slid into place over front compart-
ment 114. Modular case 102 may include one or more
features (e.g., a channel, a protrusion, etc.) through
which front lid 122 may slide. In various embodiments,
front lid 122 includes a hinge andmay be configured to lift
open to expose front compartment 114.
[0034] Referring now to FIGS. 2A‑2C, high voltage
board 104, low voltage board 106, and feedback board
108 are illustrated, in accordance with various embodi-
ments. FIG. 2A illustrates high voltage board 104, FIG.
2B illustrates low voltage board 106, and FIG. 2C illus-
trates feedback board 108. In various embodiments,
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each board may be terminated with connectors for easy
mounting. In various embodiments, signals passing
across boards may be shieled to reduce or minimize
electromagnetic interference. In various embodiments,
each board may have an interface to modular case 102
for thermal dissipation to minimize thermal impact due to
the heat of an adjacent board.
[0035] High voltage board 104 converts a low voltage
input to a high voltage, low current output. The output of
high voltage board 104 is coupled to ion emitter 110,
powering ion emitter 110 with the high voltage, low cur-
rent output. Ionemitter 110 ionizes theair surrounding ion
emitter 110 in response to receiving the high voltage, low
current input from high voltage board 104. High voltage
board 104 may be configured to handle about 5kV to
about 15 kV, andmore specifically, about 10kV. In various
embodiments, the component and printed circuit board
(PCB) selection, component placement, air gapping, and
other design decisions aremade to improve the electrical
insulation of high voltage board 104 and mitigate dielec-
tric breakdown of the PCBand surrounding components.
In various embodiments, high voltage board 104 may be
encapsulated in a potting material to further improve the
electrical separation and reduce electromagnetic inter-
ference and leaks from high voltage board 104.
[0036] Low voltage board 106 includes amicrocontrol-
ler that is configured to control air ionizer 100. In various
embodiments, controlling air ionizer 100 includes con-
trolling an ion output count of air ionizer 100. The micro-
controller may include one or more processors config-
ured to implement various logical operations in response
to execution of instructions, for example, instructions
stored on a non-transitory, tangible, computer-readable
medium. The one or more processors can be a proces-
sing chip, a general purpose processor, a microproces-
sor, amicrocontroller, adigital signal processor (DSP), an
application specific integrated circuit (ASIC), a field pro-
grammable gate array (FPGA) or other programmable
logic device, discrete or transistor logic, discrete hard-
ware components, or any combination thereof. The mi-
crocontrollermay further comprisememory to store data,
executable instructions, system program instructions,
and/or controller instructions to implement the control
logic of the microcontroller.
[0037] Feedback board 108 may be used, in various
embodiments, to measure ion count and communicate
the ion count to low voltage board 106. In various embo-
diments, the ion count may be a function of a number of
ions and a relevant voltage.
[0038] Benefits, other advantages, and solutions to
problems have been described herein with regard to
specificembodiments.Furthermore, theconnecting lines
shown in the various figures contained herein are in-
tended to represent exemplary functional relationships
and/or physical couplings between the various elements.
It should be noted that many alternative or additional
functional relationships or physical connections may
be present in a practical system. However, the benefits,

advantages, solutions to problems, and any elements
that may cause any benefit, advantage, or solution to
occur or become more pronounced are not to be con-
strued as critical, required, or essential features or ele-
ments of the disclosure. The scope of the disclosure is
accordingly to be limited by nothing other than the ap-
pended claims, in which reference to an element in the
singular is not intended to mean "one and only one"
unless explicitly so stated, but rather "one or more."
Moreover, where a phrase similar to "at least one of A,
B, orC" is used in the claims, it is intended that the phrase
be interpreted to mean that A alonemay be present in an
embodiment, B alonemay be present in an embodiment,
C alone may be present in an embodiment, or that any
combination of the elementsA, BandCmaybepresent in
a single embodiment; for example, A and B, A and C, B
andC, or A and B andC. Different cross-hatching is used
throughout the figures to denote different parts but not
necessarily to denote the same or different materials.
[0039] Systems,methods, andapparatus are provided
herein. In the detailed description herein, references to
"one embodiment," "an embodiment," "various embodi-
ments," etc., indicate that the embodiment described
may include a particular feature, structure, or character-
istic, but every embodiment may not necessarily include
the particular feature, structure, or characteristic. More-
over, such phrases are not necessarily referring to the
same embodiment. Further, when a particular feature,
structure, or characteristic isdescribed in connectionwith
an embodiment, it is submitted that it is within the knowl-
edge of one skilled in the art to affect such feature,
structure, or characteristic in connection with other em-
bodimentswhether or not explicitly described. After read-
ing the description, it will be apparent to one skilled in the
relevant art(s) how to implement the disclosure in alter-
native embodiments.
[0040] Numbers, percentages, or other values stated
herein are intended to include that value, and also other
values that areabout or approximately equal to the stated
value, as would be appreciated by one of ordinary skill in
the art encompassed by various embodiments of the
present disclosure. A stated value should therefore be
interpretedbroadly enough toencompassvalues that are
at least close enough to the stated value to perform a
desired function or achieve a desired result. The stated
values include at least the variation to be expected in a
suitable industrial process, and may include values that
are within 5% of a stated value. Additionally, the terms
"substantially," "about" or "approximately" asusedherein
represent an amount close to the stated amount that still
performs a desired function or achieves a desired result.
For example, the term "substantially," "about" or "ap-
proximately" may refer to an amount that is within 5%
of a stated amount or value.
[0041] Finally, it should be understood that any of the
above-described concepts can be used alone or in com-
bination with any or all of the other above-described
concepts. Although various embodiments have been
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disclosed and described, one of ordinary skill in this art
would recognize that certain modifications are possible
that fall within the scope of the invention as definedby the
claims.

Claims

1. A modular case for an air ionizer, comprising:

a top compartment (112) having a first opening,
the top compartment configured to house a first
circuit board;
a removable compartment (116) configured to
house a second circuit board, the removable
compartment physically and electrically isolat-
ing the second circuit board from the first circuit
board;
a front compartment (114) having a second
opening, the front compartment coupled to
and disposed below the top compartment, the
front compartment configured to receive and
house the removable compartment;
a top lid (120) configured to cover the first open-
ing; and
a front lid (122) configured to cover the second
opening.

2. The modular case of claim 1, further comprising:

a front wall (124);
a back wall (126);
a first sidewall (128) coupled to the frontwall and
the back wall;
a second sidewall (130) coupled to the front wall
and the back wall; and
a divider (132) coupled to the front wall, the back
wall, the first sidewall, and the second sidewall,
the divider separating the top compartment from
the front compartment,
wherein the frontwall, theback, thefirst sidewall,
the second sidewall, and the divider define the
top compartment.

3. The modular case of claim 2, further comprising:
a bottom panel (138) coupled to the back wall, the
first sidewall, and the second sidewall, wherein the
bottom panel, the back wall, the first sidewall, the
second sidewall, and the divider define the front
compartment.

4. The modular case of any preceding claim, wherein
the first opening opens in a first direction and the
second opening opens in a second direction ortho-
gonal to the first direction.

5. Themodular case of claim 1, wherein the removable
compartment comprises:

a bottom panel (138);
a first sidewall (128) coupled to a first side of the
bottom panel;
a second sidewall (130) coupled to a second
side of the bottom panel opposite the first side;
a third sidewall (140) coupled to a third side of
the bottom panel and extending from the first
sidewall to the second sidewall; and
a fourth sidewall (142) coupled to a fourth side of
the bottom panel and extending from the first
sidewall to the second sidewall, the fourth side
being opposite the third side.

6. The modular case of any preceding claim, wherein
the removable compartment (116) includes a mate-
rial having a high dielectric to electrically isolate the
second circuit board from the first circuit board.

7. The modular case of any preceding claim, further
comprising:
a communication connector (150) coupled to the top
compartment, the communication connector config-
ured to operatively connect to the first circuit board.

8. An air ionizer, comprising:

a high voltage circuit board (104);
a low voltage circuit board (106) operatively
coupled to the high voltage circuit board; and
a modular case (102) as claimed in any preced-
ingclaim,wherein the lowvoltagecircuit board is
the first circuit board and the high voltage circuit
board is the second circuit board.

9. The air ionizer of claim 8, further comprising:
a feedback circuit board, wherein the top compart-
ment is further configured to house the feedback
circuit board.

10. An air ionizer, comprising:

a high voltage circuit board (104); and
a modular case (102), including:

a topcompartment (112)havingafirst open-
ing;
a removable compartment (116) including a
high dielectric material and configured to
house the high voltage circuit board, the
removable compartment physically and
electrically isolating the high voltage circuit
board from the top compartment;
a front compartment (114) having a second
opening, the front compartment coupled to
and disposed below the top compartment,
the front compartment configured to receive
and house the removable compartment;
a top lid (120) configured to cover the first
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opening; and
a front lid (122) configured to cover the
second opening.

11. The air ionizer of claim 10, wherein the removable
compartment comprises:

a bottom panel (134);
a first sidewall (128) coupled to a first side of the
bottom panel;
a second sidewall (130) coupled to a second
side of the bottom panel opposite the first side;
a third sidewall (140) coupled to a third side of
the bottom panel and extending from the first
sidewall to the second sidewall; and
a fourth sidewall (142) coupled to a fourth side of
the bottom panel and extending from the first
sidewall to the second sidewall, the fourth side
being opposite the third side.

12. The air ionizer of claim 10 or 11, further comprising:
a low voltage circuit board (106) disposed in the top
compartment, the low voltage circuit board opera-
tively coupled to the high voltage circuit board.

13. The air ionizer of claim 12, further comprising:
a feedback circuit board (108) disposed in the top
compartment and operatively coupled to the low
voltage circuit board.

14. The air ionizer of any of claims 10 to 13, wherein the
modular case further comprises:

a front wall (124);
a back wall (126);
a first sidewall (128) coupled to the frontwall and
the back wall;
a second sidewall (130) coupled to the front wall
and the back wall; and
a divider (132) coupled to the front wall, the back
wall, the first sidewall, and the second sidewall,
the divider separating the top compartment from
the front compartment,
wherein the frontwall, theback, thefirst sidewall,
the second sidewall, and the divider define the
top compartment.

15. The air ionizer of claim 14, wherein themodular case
further comprises:
a bottom panel (134) coupled to the back wall, the
first sidewall, and the second sidewall, wherein the
bottom panel, the back wall, the first sidewall, the
second sidewall, and the divider define the front
compartment.
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