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(57) ABSTRACT 

At least one example embodiment discloses a section of an 
electronic-Vaping device including a pressure sensor con 
figured to measure a current ambient pressure, the pressure 
sensor further configured to output the current ambient 
pressure measurement in accordance with a read request 
frequency, and a controller configured to determine a mode 
of operation of the electronic-Vaping device, control the read 
request frequency based on the determined mode of opera 
tion, and detect a threshold pressure change based on the 
current ambient pressure and a baseline pressure. 
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ELECTRONIC VAPNG DEVICE HAVING 
PRESSURE SENSOR 

PRIORITY 

0001. This non-provisional patent application claims pri 
ority under 35 U.S.C. S 119(e) to provisional U.S. applica 
tion No. 62/184,632 filed on Jun. 25, 2015, 62/184,647 filed 
on Jun. 25, 2015, 62/184,569 filed on Jun. 25, 2015 and 
62/184,778 filed on Jun. 25, 2015, all in the United States 
Patent and Trademark Office, the entire contents of each of 
which are incorporated herein by reference. 

BACKGROUND 

0002 Field 
0003. At least some example embodiments relate gener 
ally to an electronic Vaping (e-Vaping) device. 
0004 Related Art 
0005 Electronic vaping devices are used to vaporize a 
pre-vapor formulation into a vapor. These electronic Vaping 
devices may be referred to as e-Vaping devices. E-Vaping 
devices include a heater, which vaporizes the pre-vapor 
formulation to produce the vapor. The e-Vaping device may 
include several e-Vaping elements including a power source, 
a cartridge or e-Vaping tank including the heater and a 
reservoir capable of holding the pre-vapor formulation. 

SUMMARY 

0006. At least some example embodiments relate to an 
e-Vaping device. 
0007. At least one example embodiment discloses a sec 
tion of an electronic-Vaping device including a pressure 
sensor configured to measure a current ambient pressure, the 
pressure sensor further configured to output the current 
ambient pressure measurement in accordance with a read 
request frequency and a controller configured to determine 
a mode of operation of the electronic-Vaping device, control 
the read request frequency based on the determined mode of 
operation, and detect a threshold pressure change based on 
the current ambient pressure and a baseline pressure. 
0008. In an example embodiment, the controller is con 
figured to control the read request frequency such that the 
read request frequency has a first frequency in a first mode 
of operation and a second frequency in a second mode of 
operation, the first frequency being different than the second 
frequency and the first and second frequencies being greater 
than Zero. 

0009. In an example embodiment, the first frequency is 
higher than the second frequency, the first mode of operation 
is an active mode and the second mode of operation is 
associated with reduced power consumption relative to the 
active mode. 

0010. In an example embodiment, the controller is con 
figured to determine the baseline pressure based on previous 
ambient pressure measurements. 
0011. In an example embodiment, the controller is con 
figured to determine an average of the previous ambient 
pressure measurements, the average of the previous ambient 
pressure measurements being the baseline pressure. 
0012. In an example embodiment, the previous ambient 
pressure measurements are received by the controller within 
a threshold time period. 
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0013. In an example embodiment, the controller is con 
figured to ignore previous ambient pressure measurements 
received within a threshold time period upon detecting the 
threshold pressure change. 
0014. In an example embodiment, the controller is con 
figured to control the electronic-Vaping device in a reduced 
power state if the pressure sensor measures a positive 
pressure as the current ambient pressure. 
0015. In an example embodiment, the pressure sensor is 
a microelectromechanical system (MEMS) sensor. 
0016. At least one example embodiment discloses an 
electronic-Vaping device including a cartridge including a 
heating element and a power Supply section, the power 
Supply section and the cartridge being configured to connect, 
the power Supply section including a pressure sensor con 
figured to measure a current ambient pressure and further 
configured to output the current ambient pressure measure 
ment in accordance with a read request frequency, and a 
controller configured to determine a mode of operation of 
the electronic-Vaping device, control the read request fre 
quency based on the determined mode of operation, and 
detect a threshold pressure change based on the current 
ambient pressure and a baseline pressure. 
0017. In an example embodiment, the controller is con 
figured to control the read request frequency such that the 
read request frequency has a first frequency in a first mode 
of operation and a second frequency in a second mode of 
operation, the first frequency being different than the second 
frequency and the first and second frequencies being greater 
than Zero. 
0018. In an example embodiment, the first frequency is 
higher than the second frequency, the first mode of operation 
is an active mode and the second mode of operation is 
associated with reduced power consumption relative to the 
active mode. 
0019. In an example embodiment, the controller is con 
figured to determine the baseline pressure based on previous 
ambient pressure measurements. 
0020. In an example embodiment, the controller is con 
figured to determine an average of the previous ambient 
pressure measurements, the average of the previous ambient 
pressure measurements being the baseline pressure. 
0021. In an example embodiment, the previous ambient 
pressure measurements are received by the controller within 
a threshold time period. 
0022. In an example embodiment, the controller is con 
figured to ignore previous ambient pressure measurements 
received within a threshold time period upon detecting the 
threshold pressure change. 
0023. In an example embodiment, the controller is con 
figured to control the electronic-Vaping device in a reduced 
power state if the pressure sensor measures a positive 
pressure as the current ambient pressure. 
0024. In an example embodiment, the pressure sensor is 
a microelectromechanical system (MEMS) sensor. 
0025. At least one example embodiment discloses a 
method of detecting a threshold pressure change within an 
electronic Vaping device. The method includes determining 
a mode of operation of the electronic Vaping device, deter 
mining a read request frequency based on the mode of 
operation, receiving a current pressure measurement based 
on the read request frequency and determining a threshold 
pressure change of the electronic Vaping device based on the 
current pressure measurement and a baseline pressure. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0026. The above and other features and advantages of 
example embodiments will become more apparent by 
describing, example embodiments in detail with reference to 
the attached drawings. The accompanying drawings are 
intended to depict example embodiments and should not be 
interpreted to limit the intended scope of the claims. The 
accompanying drawings are not to be considered as drawn 
to Scale unless explicitly noted. 
0027 FIG. 1 illustrates an electronic vaping device 
including a reusable section according to an example 
embodiment; 
0028 FIG. 2 illustrates a semi-transparent view of an 
example embodiment of the reusable section shown in FIG. 
1; 
0029 FIG. 3A illustrates a cross-sectional view of an 
example embodiment of the reusable section shown in FIG. 
1; 
0030 FIG. 3B illustrates a cross-sectional view of an 
example embodiment of the cartridge section shown in FIG. 
1; 
0031 FIG. 3C illustrates a close-up cross-sectional view 
of an example embodiment of the cartridge section within 
the dashed lines of FIG. 3B; 
0032 FIG. 3D illustrates a cross sectional view of a 
connection area between the cartridge section and the reus 
able section in FIG. 1; 
0033 FIG. 4 illustrates an exploded view of an example 
embodiment of the reusable section shown in FIG. 1; 
0034 FIG. 5A illustrates an example embodiment of a 
circuit board of the electronic vaping device shown in FIG. 
1; 
0035 FIG. 5B illustrates a more detailed view of a 
connection between a microprocessor and a MEMS pressure 
sensor of FIG. 5A; 
0036 FIG. 6 illustrates a method of detecting a threshold 
pressure change according to an example embodiment; 
0037 FIG. 7 is a block diagram illustrating an example 
embodiment of a heater control circuit; 
0038 FIG. 8 illustrates a method of controlling power 
delivery to a heating element or heater, 
0039 FIG. 9 illustrates the initialization process of FIG. 
8 according to an example embodiment; 
0040 FIG. 10 illustrates a flow chart of the closed loop 
power control process in FIG. 8 according to an example 
embodiment; 
0041 FIG. 11 illustrates a flowchart for mitigating 
against over-heating the heating element; 
0042 FIG. 12 illustrates an example embodiment of the 
heater control circuit and microprocessor shown in FIG. 5; 
0043 FIG. 13 is a flow chart illustrating an example 
method of operating the microprocessor shown in FIGS. 5A 
and 12; 
0044 FIG. 14 is a flow chart illustrating an example 
method of operating the controller shown in FIG. 5A; 
0045 FIG. 15 is a schematic illustrating a coupling of the 
second section shown in FIGS. 1-4 and a charger, according 
to one example embodiment; 
0046 FIG. 16 illustrates a charge control circuit of FIG. 
5A, according to one example embodiment; 
0047 FIG. 17 illustrates a block diagram of elements on 
the charger shown in FIG. 15, according to an example 
embodiment; 
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0048 FIG. 18 illustrates the power control circuit of FIG. 
17, according to one example embodiment; 
0049 FIG. 19 is a flowchart describing the process of 
authenticating the charger and the electronic Vaping device, 
according to one example embodiment; and 
0050 FIG. 20 is a flowchart describing the process of 
authenticating the charger and the electronic Vaping device, 
according to one example embodiment. 

DETAILED DESCRIPTION 

0051. Some detailed example embodiments are disclosed 
herein. However, specific structural and functional details 
disclosed herein are merely representative for purposes of 
describing example embodiments. Example embodiments 
may, however, be embodied in many alternate forms and 
should not be construed as limited to only the embodiments 
set forth herein. 
0.052 Accordingly, while example embodiments are 
capable of various modifications and alternative forms, 
embodiments thereof are shown by way of example in the 
drawings and will herein be described in detail. It should be 
understood, however, that there is no intent to limit example 
embodiments to the particular forms disclosed, but to the 
contrary, example embodiments are to cover all modifica 
tions, equivalents, and alternatives falling within the scope 
of example embodiments. Like numbers refer to like ele 
ments throughout the description of the figures. 
0053. It should be understood that when an element or 
layer is referred to as being “on,” “connected to,” “coupled 
to,” or “covering another element or layer, it may be 
directly on, connected to, coupled to, or covering the other 
element or layer or intervening elements or layers may be 
present. In contrast, when an element is referred to as being 
“directly on.” “directly connected to,” or “directly coupled 
to another element or layer, there are no intervening ele 
ments or layers present. Like numbers refer to like elements 
throughout the specification. As used herein, the term “and/ 
or includes any and all combinations of one or more of the 
associated listed items. 
0054. It should be understood that, although the terms 

first, second, third, etc. may be used herein to describe 
various elements, regions, layers and/or sections, these ele 
ments, regions, layers, and/or sections should not be limited 
by these terms. These terms are only used to distinguish one 
element, region, layer, or section from another region, layer, 
or section. Thus, a first element, region, layer, or section 
discussed below could be termed a second element, region, 
lave or section without departing from the teachings of 
example embodiments. 
0055 Spatially relative terms (e.g., “beneath,” “below.” 
“lower,” “above,” “upper,” and the like) may be used herein 
for ease of description to describe one element or feature's 
relationship to another element(s) or feature(s) as illustrated 
in the figures. It should be understood that the spatially 
relative terms are intended to encompass different orienta 
tions of the device in use or operation in addition to the 
orientation depicted in the figures. For example, if the device 
in the figures is turned over, elements described as “below' 
or “beneath other elements or features would then be 
oriented “above' the other elements or features. Thus, the 
term “below' may encompass both an orientation of above 
and below. The device may be otherwise oriented (rotated 90 
degrees or at other orientations) and the spatially relative 
descriptors used herein interpreted accordingly. 
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0056. The terminology used herein is for the purpose of 
describing various embodiments only and is not intended to 
be limiting of example embodiments. 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 
“includes,” “including.” “comprises,” and/or “comprising.” 
when used in this specification, specify the presence of 
stated features, integers, steps, operations and/or elements, 
but do not preclude the presence or addition of one or more 
other features, integers, steps, operations, elements and 
groups thereof. 
0057 Example embodiments are described herein with 
reference to cross-sectional illustrations that are schematic 
illustrations of idealized embodiments (and intermediate 
structures) of example embodiments. 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, example embodiments should not be con 
strued as limited to the shapes of regions illustrated herein 
but are to include deviations in shapes that result, for 
example, from manufacturing. Thus, the regions illustrated 
in the figures are schematic in nature and their shapes are not 
intended to illustrate the actual shape of a region of a device 
and are not intended to limit the scope of example embodi 
mentS. 

0058. 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 example embodiments belong. It will be further 
understood that terms, including those defined in commonly 
used dictionaries, should be interpreted as having a meaning 
that is consistent with their meaning in the context of the 
relevant art and will not be interpreted in an idealized or 
overly formal sense unless expressly so defined herein. 
0059 Referring to FIG. 1, an electronic vaping (e-vap 
ing) device 10 includes a replaceable cartridge (or first 
section) 50, a reusable section (or second section) 100 and 
light indicators 105. 
0060. The light indicators 105 may be controlled by a 
controller and indicate a status of the e-Vaping device 10. 
The light indicators 105 may be three light-emitting diodes 
(LEDs) that are used in various sequences to illustrate at 
least the following states of the e-Vaping device 10: Car 
tridge Detected, Battery Removed From Charger, Negative 
Pressure Applied, Battery Level, Disabled Mode, Enabled 
Mode, Cartridge Error and Battery Error. 
0061 The first section 50 and the second section 100 may 
be coupled together at a connection using a connector. The 
connector may include a male connecting portion and a 
female connecting portion. The male connecting portion 
may be secured to one of the first section 50 and the second 
section 100. The male connecting portion may include a pair 
of mating arms extending from a rim of the male connecting 
portion. The pair of mating arms and the rim may define a 
pair of angled slots therebetween. A terminus of each of the 
pair of angled slots includes an enlarged socket end. The 
female connecting portion is secured to the other of the first 
section 50 and the second section 100. For example, when 
the male connecting portion is secured to the first section 50. 
the female connecting portion is secured to the second 
section 100 (and vice versa). The female connecting portion 
may include an inner Surface and a pair of lugs on the inner 
Surface. The female connecting portion is configured to 
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longitudinally and rotationally receive the pair of mating 
arms of the male connecting portion so as to engage each of 
the pair of lugs of the female connecting portion within the 
enlarged socket end of each of the pair of angled slots of the 
male connecting portion to electrically couple the first 
section 50 and the second section 100. 
0062. The second section 100 may also include a pressure 
sensor to monitor a pressure within the second section 100, 
a power Supply and a controller configured to control and 
interpret data from the pressure sensor. 
0063. The first section 50 may include a vaporizer assem 
bly configured to heat a pre-vapor formulation to generate a 
vapor. A pre-vapor formulation is a material or combination 
of materials that may be transformed into a vapor. For 
example, the pre-vapor formulation may be a liquid, Solid, 
and/or gel formulation including, but not limited to, water, 
beads, Solvents, active ingredients, ethanol, plant extracts, 
natural or artificial flavors, and/or vapor formers such as 
glycerine and propylene glycol. The battery assembly is 
configured to power the vaporizer assembly. 
0064 FIG. 2 illustrates a semi-transparent view of the 
second section 100. As shown in FIG. 2, the second section 
100 includes a female connecting portion 106, a housing 
108, a power supply 110, a light pipe assembly 112, a printed 
circuit board (PCB) 116, an end cap 118, a positive contact 
120 and a common contact 122. The light pipe assembly 112 
includes a light article (e.g., light pipe) 114 which holds the 
lighting indicators. 
0065. A female connecting portion 106 is disposed at a 
proximal end of the housing 108, while the end cap 118, the 
first contact 120 (e.g., positive contact), and the second 
contact 122 (e.g., common contact) are disposed at an 
opposing, distal end of the housing 108. The second section 
100 has a proximal end (adjacent to the female connecting 
portion 106) with a cylindrical shape that transitions into a 
triangular form at the opposing, distal end (adjacent to the 
second contact 122). For instance, the opposing, distal end 
may have a cross-sectional shape that resembles a Reuleaux 
triangle. A Reuleaux triangle is a shape formed from the 
intersection of three circles, each having its center on the 
boundary of the other two. The second section 100 may also 
have a slanted end face (relative to the longitudinal axis of 
the second section 100). However, it should be understood 
that example embodiments may have other configurations 
and are not limited to the above forms. 
0066. The female connecting portion 106 provides a 
connection to the first section 50. The female connecting 
portion 106 is made of a conductive material to provide an 
electrical connection between the second section 100 and the 
first section 50. For example, the female connecting portion 
106 may have a base made of brass that is plated with nickel 
and then top plated with silver. 
0067 More specifically, upon completing the connection, 
the power supply 110 is electrically connected with a heater 
element of the first section 50 upon sensing negative pres 
Sure applied by an adult vaper by a pressure sensor. Air is 
drawn primarily into the first section 50 through one or more 
air inlets (see, e.g., FIG. 3B). Example embodiments are not 
limited to e-Vaping devices using a pressure sensor to 
activate the Vaping. Rather, example embodiments are also 
applicable to e-Vaping devices that use another means for 
activation, such as a push button or a capacitive button. 
0068. The power supply 110 may be operably connected 
to the heater (as described below) to apply a Voltage across 
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the heater. The e-Vaping device 10 also includes at least one 
air inlet operable to deliver air to a central air passage of the 
first Section 50. 
0069. Furthermore, the power supply 110 supplies power 
to a controller on the PCB 116, as will be described in 
greater detail below. 
0070 The power supply 110 may be a Lithium-ion bat 
tery or one of its variants, for example a Lithium-ion 
polymer battery. Alternatively, the power supply 110 may be 
a Nickel-metal hydride battery, a Nickel cadmium battery, a 
Lithium-manganese battery, a Lithium-cobalt battery or a 
fuel cell. In that case, the e-Vaping device 10 is usable until 
the energy in the power supply 110 is depleted or below a set 
threshold. The power supply 110 may be rechargeable and 
the PCB 116 includes circuitry allowing the battery to be 
chargeable by an external charging device. 
0071 FIG. 3A illustrates a cross-sectional view of the 
second section 100. Referring to FIG. 3A, the second section 
100 may increase in size from the proximal end (adjacent to 
the female connecting portion 106) to the opposing, distal 
end. (adjacent to the second contact 122). The anode portion 
102 and a female insulating member 104 may be disposed 
within the female connecting portion 106. The female insu 
lating member 104 may be an annular structure, with the 
anode portion 102 extending therethrough. For instance, the 
anode portion 102 may be arranged concentrically within the 
female connecting portion 106 while being electrically iso 
lated therefrom via the female insulating member 104. 
0072. As shown in FIG. 3A, the power supply 110 may 
include a battery arranged in the e-Vaping device 10 Such 
that a cathode 110a of the power supply 110 may be 
downstream of an anode 110b of the power supply 110. The 
cathode 110a is connected to the PCB 116 by a wire 129a. 
The PCB 116 is then connected to the cathode portion 106a 
by a wire 129b. An anode portion 102 of the female 
connecting portion 106 may be connected to the anode 110b 
through a wire 128. More specifically, the anode 110b is 
connected to the circuitry of the PCB 116 by a wire 126. The 
circuitry on the PCB 116 acts as a switch to connect the 
anode 110b of the power supply 110 to the anode portion 102 
of the female connecting portion 106, and the cathode 110a 
of the power supply 110 to the cathode portion 106a. When 
the PCB circuitry enables the switch, current is allowed to 
flow though this circuitry if the anode portion 102 is 
connected to an acceptable circuit (e.g., the first section 50). 
0073. It should be understood that the locations of the 
cathode portion 106a and the anode portion 102 may be 
switched within the female connecting portion 106. 
0.074 FIG. 3B illustrates a cross-sectional view of an 
example embodiment of the first section 50 shown in FIG. 
1. Referring to FIG. 3B, the first section (or cartridge 
section) 50 includes a housing 202 with a proximal end and 
an opposing, distal end. The housing 202 may be formed of 
metal (e.g., stainless steel), although other Suitable materials 
may be used. A mouthpiece 204 and a sealing ring 212 are 
disposed at the proximal end of the housing 202, while a 
male connecting portion 206 (e.g., vaporizer connector) is 
disposed at the opposing, distal end of the housing 202. A 
male anode 208 (e.g., post) and a male insulating member 
210 (e.g., gasket ring) may be disposed within the male 
connecting portion 206. The male insulating member 210 
may be an annular structure, with the male anode 208 
extending therethrough. For instance, the male anode 208 
may be arranged concentrically within the male connecting 
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portion 206 while being electrically isolated therefrom via 
the male insulating member 210. The male insulating mem 
ber 210 and the sealing ring 212 may be formed of silicone. 
The first section 50 may include one or more air inlets 215 
through which air may be drawn and the pressure sensor 
may measure the air pressure resulting from the air drawn 
through the one or more air inlets 215. 
0075. The male connecting portion 206 of the first section 
50 may, upon attachment of the first section 50 and the 
second section 100, electrically connect to cathode portion 
106a of the second section 100. The first section 50 and the 
second section 100 may be attached by engaging the female 
connecting portion 106 of the second section 100 with the 
male connecting portion 206 of the first section 50. The first 
section 50 may include a vaporizer 250. The vaporizer 250 
may include a heating element (or heater) for vaporizing the 
pre-vapor formulation. 
(0076. From the above description of FIGS. 3A and 38, it 
should be understood that the first section 50 and the second 
section 100 may be coupled together at a connection using 
a connector. The connector may include the male connecting 
portion 206 and the female connecting portion 106. Accord 
ing to example embodiments shown in FIGS. 3A and 38, the 
male connecting portion 206 may be secured to the first 
section 50 while the female connecting portion 106 may be 
secured to the second section 100. The male connecting 
portion 206 may include a pair of mating arms extending 
from a rim of the male connecting portion. The pair of 
mating arms and the rim may define a pair of angled slots 
therebetween. A terminus of each of the pair of angled slots 
includes an enlarged socket end. The female connecting 
portion 106 is secured to the first section 50. For example, 
when the male connecting portion 206 is secured to the 
second section 100, the female connecting portion 106 is 
secured to the first section 50 (and vice versa). The female 
connecting portion 106 may include an inner Surface and a 
pair of lugs on the inner Surface. The female connecting 
portion 106 is configured to longitudinally and rotationally 
receive the pair of mating arms of the male connecting 
portion 206 So as to engage each of the pair of lugs of the 
female connecting portion 106 within the enlarged socket 
end of each of the pair of angled slots of the male connecting 
portion 206 to electrically couple the first section 50 and the 
second section 100. 

0077 FIG. 3C illustrates a close-up cross-sectional view 
of an example embodiment of the cartridge section shown in 
FIG. 3B within the dashed line. As shown in FIG. 3C, a 
heater 252 of the vaporizer 250 may be electrically con 
nected to a body 220 of the male connecting portion 206 and 
the male anode 208 at connection points 255 and 260, 
respectively. 
(0078. With reference to FIGS. 3B and 3C, the housing 
202 may include a reservoir 290 with porous materials 270 
and 280. The reservoir 290 and the porous materials 270 and 
280 may contain the pre-vapor formulation. A density of the 
porous material 270 may be greater than a density of the 
porous material 280. The housing 202 may include the 
vaporizer 250. The vaporizer 250 may include a porous 
element 251 in fluid communication with the pre-vapor 
formulation contained within the reservoir 290. The vapor 
izer 250 may include the heating element (or heater) 252 for 
vaporizing the pre-vapor formulation contained in the 
porous element 251. A portion of the heater 252 may be 
coiled around the porous element 251 while two electrical 
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leads of the heater 252 extend to connection points 255 and 
260, respectively. The housing 202 may include an inner 
tube 265 defining central air channel 275 to allow for air 
flow between air outlets 295 of the mouth piece 204 and the 
air inlets 215. The vaporizer 250 may be arranged in the air 
channel 275 such that vapor generated by the vaporizer may 
flow toward the mouthpiece 204. 
007.9 FIG. 3D illustrates a cross sectional view of a 
connection area between the first section and the second 
section in FIG. 1. FIG. 3D shows the electrical connection 
between the male anode 208 and the anode portion (female 
anode) 102, and the electrical connection between the male 
connecting portion 206 and the cathode portion 106a. 
0080. With reference to FIGS. 3A-3D, electrical connec 
tion between the anode 110b of the power supply 110 and the 
heater 252 in the first section 50 may be established through 
the PCB 116, the anode portion (female anode) 102 in the 
second section 100, the male anode 208 in the first section 
50, and a connection point 260 on the male anode 208 with 
a first electrical lead of the heater 252. Similarly, electrical 
connection between the cathode 110a of the power supply 
110 and a second electrical lead of the heater 252 may be 
established through the PCB 116, the cathode portion. 106a 
of the connecting portion 106, the male connecting portion 
206, and the connection point 255 of the second electrical 
lead to the body 220 of the male connecting portion 206. The 
connection points 255 and 260 may be achieved by, for 
example, spot welding or Soldering the two electrical leads 
of the heater 252. 

I0081 Referring back to FIG.3A, the housing 108 may be 
made of a plastic and plated with aluminum and coated with 
gunmetal pigment. The housing 108 extends in a longitudi 
nal direction and houses the power supply 110, the light pipe 
assembly 112 and the PCB 116. The female connecting 
portion 106 and the end cap 118 are provided at opposing 
ends of the housing 108. The positive contact 120 and 
common contact 122 are attached to an exposed face of the 
end cap 118. Both the positive contact 120 and the common 
contact 122 may be coated with nickel and silver. 
0082. The light article 114 (e.g., light pipe) may be 
disposed in the distal end of the second section 100. The 
light article 114 contains light indicators 105a-105c that are 
configured to emit a light that is visible to an adult vapor 
based on the state of the e-vapor device. In an example 
embodiment, the light indicators 105a-105c may emit a light 
of a first color during Vaping, a light of a second color when 
the power supply 110 is running low, and/or a light of a third 
color when the power supply 110 is being charged. In lieu of 
(or in addition to) colored lights, the light indicators 105a 
105c may emit a flashing light and/or a pattern of lights as 
a status indicator. 

I0083. For example, the light indicators 105a-105c may 
be light-emitting diodes (LEDs) that are used in various 
sequences to illustrate at least the following states: Cartridge 
Detected, Battery Removed From Charger, Negative Pres 
sure Applied, Battery Level, Disabled Mode, Enabled Mode, 
Cartridge Error and Battery Error. 
0084. The positive contact 120 and the common contact 
122 may be connected to the PCB 116 by wires. The positive 
contact 120 and the common contact 122 are connected to 
the PCB 116 in such a fashion as to permit a charger to 
communicate with the controller on the PCB 116 and supply 
power to the power supply 110. More specifically, when the 
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second section 100 is inserted into a charger, two prongs of 
the charger, the common contact and the positive contact 
form a closed circuit. 
I0085 FIG. 4 illustrates an exploded view of the second 
section 100. As shown in FIG. 4, the light pipe 114 may be 
fitted to be inserted in cylindrical bores 112a, 112b and 112c 
of the light pipe assembly 112. 
I0086 FIG. 5A illustrates a block diagram of elements on 
the PCB 116, according to an example embodiment. 
I0087. As shown, the PCB 116 may include a controller 
500 and a battery monitoring unit (BMU) 510. In some 
example embodiments, the PCB 116 includes an external 
device input/output interface 530. The I/O interface 530 may 
be a Bluetooth interface, for example. 
I0088. The controller 500 includes a microprocessor 502, 
a computer-readable storage medium 505, a heater control 
circuit 515, a charge control circuit 520 and a pressure 
Sensor 525. 
I0089. The controller 500 performs features of the second 
section 100, as well as the entire e-Vaping device 10, such as 
controlling the heater, interfacing with an external charger 
and monitoring the pressure within the e-Vaping device 10 to 
determine whether an adult vaper has applied a negative 
pressure. Moreover, the controller 500 may determine 
whether an adult vaper has applied a positive pressure for a 
threshold time. In such an instance, the controller 500 may 
place the e-Vaping device 10 in a disabled and or hibernation 
mode (reduced power consumption and/or preventing acti 
Vation). 
(0090. The controller 500 may be hardware, firmware, 
hardware executing software or any combination thereof. 
When the controller 500 is hardware, such existing hardware 
may include one or more Central Processing Units (CPUs), 
digital signal processors (DSPs), application-specific-inte 
grated-circuits (ASICs), field programmable gate arrays 
(FPGAs) computers or the like configured as special purpose 
machines to perform the functions of the controller 500. 
(0091. In the event where the controller 500 is a processor 
executing software, the controller 500 is configured as a 
special purpose machine to execute the Software, Stored in 
the computer-readable storage medium 505, to perform the 
functions of the controller 500. 
0092. Furthermore, as shown in the example embodiment 
shown in FIG. 5A, the controller 500 may be a combination 
of hardware and a processor executing Software. As shown, 
hardware elements may include the computer-readable Stor 
age medium 505, the heater control circuit 515, the charge 
control circuit 520 and the pressure sensor 525. As shown, 
the microprocessor 502 is configured to control the opera 
tion of the hardware elements described above by executing 
Software stored on the computer-readable storage medium 
505. 
0093. As disclosed herein, the term “computer-readable 
storage medium' or “non-transitory computer-readable stor 
age medium' may represent one or more devices for storing 
data, including read only memory (ROM), random access 
memory (RAM), magnetic RAM, core memory, magnetic 
disk storage mediums, optical storage mediums, flash 
memory devices and/or other tangible machine readable 
mediums storing information. The term "computer-readable 
storage medium' may include, but is not limited to, portable 
or fixed storage devices, optical storage devices, and various 
other mediums capable of storing, containing or carrying 
instruction(s) and/or data. 
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0094. As shown in FIG. 5A, the power supply 110 
supplies a voltage VBA to the heater control circuit 515, the 
charge control circuit 520 and the light article 114. Based on 
the Voltage V, and data from the microprocessor 502 to 
the light article 114, the light article 114 produces a light or 
series of lights indicating a status of the e-Vaping device 10. 
0095. The heater control circuit 515 and the charge 
control circuit 520 are controlled by the microprocessor 502 
and transmit/receive data to and from the microprocessor 
SO2. 
0096. More specifically, the heater control circuit 515 is 
configured to control a voltage Supplied to the heater of the 
first section 50 based on a pulse-width modulation signal 
and enable signal from the microprocessor 502. For 
example, when the microprocessor 502 detects that the first 
section 50 and 100 are connected and an adult vaper has 
applied a negative pressure, the heater control circuit 515 is 
configured to Supply a Voltage to the heater and monitor a 
Voltage of the across the heater and a current across the 
heater. The heater control circuit 515 is configured to 
feedback the monitored Voltage and current across the 
heater. The microprocessor 502 is then configured to adjust 
the pulse-width modulation signal based on the feedback 
from the heater control circuit 515. 

0097. The charge control circuit 520 acts as an interface 
between an external charger and the second section 100. 
More specifically, upon connecting to the charger, the char 
ger sends a series of Voltage pulses to the charge control 
circuit 520. The microprocessor 502 determines whether the 
series of Voltage pulses is a correct series. If the series is 
determined by the microprocessor 502 to be correct, the 
microprocessor 502 instructs the charge control circuit 520 
to generate a responding series of Voltages such that if the 
charger sees the correct response, the charger begins charg 
ing the power supply 110. 
0098. The BMU 510 monitors a voltage V generated 
by the power Supply 110. If the Voltage V is within a set 
range, the BMU 510 supplies the voltage V to the 
microprocessor 502. If the voltage V is not within the set 
range, the BMU 510 prevents power being supplied to the 
microprocessor 502. For example, the BMU 510 does not 
allow the battery to be discharged when below 2.5V and 
cannot be charged above 4.3V. 
0099. The microprocessor 502 includes a voltage regu 
lator to convert the Voltage V to another Voltage V. 
The microprocessor 502 Supplies the Voltage V, to the 
pressure sensor 525. 
0100. The pressure sensor 525 is a microelectromechani 
cal system (MEMS) sensor that is a true pressure sensor. 
More specifically, the MEMS pressure sensor 525 does not 
compare a differential between an ambient and non-ambient 
pressure. The microprocessor 502 uses the MEMS pressure 
sensor 525 to determine whether an adult vaper has applied 
a negative pressure on the e-Vaping device 10. When the 
microprocessor 502 detects an adult vaper applying a nega 
tive pressure, the microprocessor 502 controls the heater 
control circuit 515 to begin a heating process for the heater 
to create a vapor by vaporizing the pre-vapor formulation. 
0101 Some e-Vaping devices use a differential pressure 
sensor. Differential pressure sensors measure two air pres 
Sures, one ambient and one that changes. The differential 
pressure sensor is generally set on an end of the device and 
put into a gasket that seals one side of the sensor from 
another side of the sensor. When an adult vaper applies a 
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negative pressure, the sealed side of the differential pressure 
sensor detects a pressure drop (vacuum), while the ambient 
side detects less of a drop due to the exposure by not being 
sealed. The differential pressure sensor then provides a 
differential signal. 
0102. By using a true MEMS pressure sensor 525, the 
microprocessor 502 determines a negative pressure from an 
adult vaper faster because the microprocessor 502 does not 
have to wait for a differential to be detected. Moreover, the 
MEMS pressure sensor 525 occupies less space than a 
differential pressure sensor because the MEMS pressure 
sensor 525 can be mounted directly on the PCB 116. 
(0103) The MEMS pressure sensor 525 may be an 
MS5637-02BAO3 Low Voltage Barometric Pressure Sensor, 
for example. 
0104. The MEMS pressure sensor 525 and the micropro 
cessor 502 communicate using an Inter-Integrated Circuit 
(IC) interface. 
0105 FIG. 5B illustrates a more detailed view of a 
connection between the microprocessor 502 and the MEMS 
pressure sensor 525. The MEMS pressure sensor 525 can 
measure temperature and pressure within the e-Vaping 
device 10. As shown, the MEMS pressure sensor 525 
includes an I/O pin 550a for transmitting pressure and 
temperature data PT, and receiving read and write 
requests (R/W Command) and an input pin 550b for receiv 
ing a clock CLK from the microprocessor 502. The micro 
processor 502 includes an I/O pin 555a for receiving pres 
Sure and temperature data PT, and transmitting the read 
and write requests (R/W Command) to the MEMS pressure 
sensor 525 and an output pin 555b for transmitting the clock 
CLK. 
0106 Thus, the pressure and temperature data PT, 
can include at least one of a pressure measurement and a 
temperature measurement. 
0107. It should be understood that the MEMS pressure 
sensor 525 and the microprocessor 502 include other pins/ 
ports. Therefore, that the MEMS pressure sensor 525 and the 
microprocessor 502 are not limited to FIG. 5B. 
0108. The MEMS pressure sensor 525 measures the 
ambient pressure in accordance with a frequency of the 
clock CLK. The MEMS pressure sensor 525 sends the 
measured pressure to the microprocessor 502 in the pressure 
data PT, in accordance with a frequency of read requests 
(R/W Command). 
0109 The microprocessor 502 controls the frequency of 
read requests based on a determined operating mode of the 
e-Vaping device 10. Thus, the microprocessor 502 controls 
a sampling rate of the pressure from the MEMS pressure 
sensor 525 by controlling the frequency of read requests. 
0110 More specifically, the e-Vaping device 10 may 
operate in various operating modes to save power. For 
example, the e-Vaping device 10 may operate in an active 
mode, a middle mode and a hibernation mode. 
0111. The heater control circuit 515 and the micropro 
cessor 502 cooperatively operate to determine whether the 
second section 100 is connected to the first section 50. When 
the microprocessor 502 determines that the second section 
100 and the first section 50 are not connected or an adult 
Vaper has applied a positive pressure over a disabling 
threshold difference of the baseline for a threshold time, the 
microprocessor 502 may operate the second section 100 in 
the hibernation mode. Therefore, the microprocessor 502 
may reduce the frequency of the read requests to a lower 
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frequency, for example, 10 Hz. In an example, the disabling 
pressure difference may be 225-300 Pa and the threshold 
time for applying the positive pressure may be three sec 
onds. 

0112) If the microprocessor 502 determines that an adult 
Vaper has applied a negative pressure within a threshold 
period of time and the second section 100 and the first 
section 50 are connected, the microprocessor 502 may 
operate the e-Vaping device 10 in the active mode. In the 
active mode, the microprocessor 502 may control the fre 
quency of the read requests to be a higher frequency, for 
example, 100 Hz. Other triggers the microprocessor 502 
may use for placing the e-Vaping device 10 in the active 
mode include detecting a connection to the cartridge and 
removal of the e-Vaping device 10 from an external charger. 
0113. If the microprocessor 502 determines that an adult 
Vaper has not applied a negative pressure within a threshold 
period of time and the second section 100 and the first 
section 50 are connected, the microprocessor 502 may 
operate the e-Vaping device 10 in the middle mode. In the 
middle mode, the microprocessor 502 may control the 
frequency of the read requests to be between the frequency 
associated with the active mode and the frequency associ 
ated with the hibernation mode, for example, 50 Hz. 
0114. The possible operating modes and associated read 
request frequencies may be stored as a table in the storage 
medium 505. 

0115 The microprocessor 502 may determine whether an 
adult vaper has applied a negative pressure on the e-Vaping 
device 10 by comparing the pressure measured by the 
MEMS pressure sensor 525 (identified in the pressure and 
temperature data PT) to a baseline pressure. If the 
microprocessor 502 determines that the measured pressure 
differs from the baseline pressure by a initialization thresh 
old difference, the microprocessor 502 determines that an 
adult vaper has applied a negative pressure and the micro 
processor 502 initializes the vaporizing process (i.e., con 
trolling the heater to produce a vapor). In an example 
embodiment, the initialization threshold difference may be 
150 Pa. 

0116. Moreover, after initializing the vaporizing process, 
the microprocessor 502 continues to monitor the measured 
pressure from the MEMS pressure sensor 525. If the micro 
processor 502 determines that the measured pressure differs 
from the baseline pressure by an terminating threshold 
difference, the microprocessor 502 ends the vaporizing 
process (i.e., reduces the Voltage to the heater so as to not 
produce a vapor such as OV). In an example embodiment, 
the terminating threshold difference may be 75 Pa. 
0117 The baseline pressure is a rolling average and may 
be updated periodically by the microprocessor 502. For 
example, the microprocessor 502 may calculate the baseline 
pressure every second based on the samples that occurred 
after the previous calculation. 
0118. By using a baseline pressure, the microprocessor 
502 avoids incorrect determinations. For example, the base 
line pressure allows the microprocessor 502 to compensate 
for changing barometric pressures Such as when the weather 
changes (e.g., a thunderstorm). Thus, the microprocessor 
502 does not inadvertently activate the heater then the 
barometric pressure changes due to the weather and when 
moving from between indoor spaces having different pres 
SUCS. 
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0119) To avoid the negative pressure applied by the adult 
Vaper affecting the baseline pressure, the microprocessor 
502 uses a guard band. For example, the microprocessor 502 
may disregard pressure measurements within a threshold 
time of detecting the negative pressure from the adult vaper. 
I0120 Moreover, the microprocessor 502 may use a pre 
trigger threshold to prevent the baseline from being updated. 
More specifically, if the measured pressure from the MEMS 
pressure sensor 525 is within the pre-trigger threshold 
difference of the baseline, the microprocessor 502 may 
updated the baseline pressure. However, the measured pres 
sure from the MEMS pressure sensor 525 is within the 
pre-trigger threshold difference of the baseline, the micro 
processor 502 does not update the baseline pressure. For 
example, the pre-trigger threshold difference may be 60 Pa. 
I0121. In addition to activating the heater when the micro 
processor 502 detects a negative pressure from the adult 
Vaper, the microprocessor 502 may limit a maximum length 
of vapor drawn and limit a number of times of vapor being 
drawn within a time limit (e.g., 10 seconds). 
0.122 FIG. 6 illustrates a method of detecting a threshold 
pressure change within an e-Vaping device according to an 
example embodiment. The method of FIG. 6 may be per 
formed by the microprocessor 502. 
(0123. At S600, the microprocessor 502 determines a 
mode of operation. For example, the microprocessor 502 
may operate in an active mode, a middle mode and a 
hibernation mode. 
I0124. At S605, the microprocessor 502 determines a read 
request frequency associated with the operation mode. For 
example, the microprocessor 502 may access a table to 
obtain the read request frequency associated with the deter 
mined mode of operation. 
0.125. At S610, the microprocessor monitors the pressure 
data, including pressure measurements, from the MEMS 
pressure sensor 525 and compares the pressure measure 
ments to the baseline pressure. If one of the pressure 
measurements differs from the baseline pressure by a thresh 
old amount, the microprocessor 502 initiates the vaporizing 
process. 
0.126 FIG. 7 is a schematic illustrating a coupling of the 
microprocessor 502, the heater control circuit 515 and the 
heating element 252. As shown in FIG. 7, the microproces 
sor 502 and the heater control circuit 515 may be coupled via 
interfaces 701a, 701b and 701c. And the heating element 
252 and the heater control circuit 515 may be coupled via 
interfaces 702a, 702b and 702c. The interfaces 701a, 701b 
and 701c may be one or more pins. The interfaces 702a, 
702b and 702c may be the positive contact 120 and the 
common contact 122, as described above with reference to 
FIG. 4. 

I0127. The heater control circuit 515 includes a voltage 
monitoring circuit 705 and a current monitoring circuit 
7100. The heater control circuit 515 also includes a pulse 
modulation circuit 715. It will be understood that the heater 
control circuit 515 may include other circuits as well, but 
those other circuits have been omitted for the sake of brevity. 
The voltage monitoring circuit 705 may be a voltage detec 
tor. The current monitoring circuit 710 may be a current 
detector. 
I0128. The voltage monitoring circuit 705 is coupled to 
the microprocessor 502 via the interface 701c and the 
voltage monitoring circuit 705 is coupled to the heater 252 
via the interface 702a. The current monitoring circuit 710 is 
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coupled to the microprocessor 502 via the interface 701b 
and the current monitoring circuit 710 is coupled to the 
heater 252 via the interface 702b. The pulse modulation 
circuit 715 is coupled to the microprocessor 502 via the 
interface 701c and the pulse modulation circuit 715 is 
coupled to the heater 252 via the interface 702c. 
0129 Operation of a heater control circuit according to 
an example embodiment will now be described. 
0130 FIG. 8 illustrates a method of controlling power 
delivery to a heating element or heater (e.g., the heating 
element 252). As shown in FIG. 8, at step S800, the 
controller 500 performs an initialization process, which is 
discussed in detail with respect to FIG. 9. At step 850, the 
controller 500 performs a closed loop power control process, 
which is discussed in detail with respect to FIG. 10. 
0131 FIG. 9 illustrates the initialization process of FIG. 
8 according to an example embodiment. As shown, the 
initialization process starts when the controller 500 detects 
a negative pressure (e.g., detects, using the MEMS pressure 
sensor 525, an adult vaper has applied a negative pressure on 
the e-Vaping device 10). The controller 500 then measures 
the voltage of the power supply 110 in step S910. For 
example, the microprocessor 502 receives a sample of the 
battery voltage from the battery monitoring unit 510. 
(0132) At step S920, the controller 500 determines a duty 
ratio based on the battery voltage. For example, the micro 
processor 502 obtains a desired power from the storage 
medium 505. The desired power may be a design parameter, 
empirically determined, and pre-stored in the storage 
medium 505 by a manufacturer. In one example embodi 
ment, the desired power may be 3.9 W. The microprocessor 
502 also obtains a start resistance R, from the storage 
medium 505. The start resistance is an assumed resistance 
for the heater 252. The start resistance may be a design 
parameter, empirically determined, and pre-stored in the 
storage medium 505 by a manufacturer. The start resistance 
may be 3.5 Ohms. The microprocessor 502 uses the mea 
sured battery voltage, the desired power and the start resis 
tance to determine the duty ratio (DR) (or duty cycle) 
according to the following equation: 

DR 1 = (Desired Power) (Rs.) (1) 
WBAT2 

where DR is the duty ratio determined using equation (1) 
and V is the measured battery voltage. 
0133. At step S930, the controller 500 applies power to 
the heater 252 according to the determined duty ratio DR. 
For example, the microprocessor 502 controls the power 
modulation circuit 715 to provide a pulse width modulated 
power signal to the heater 252 according to the determined 
duty ratio. 
0134 FIG. 10 illustrates a flow chart of the closed loop 
power control process in FIG. 8 according to an example 
embodiment. As shown, in step S1010, the controller 500 
measures Voltage and current applied to the heating element 
252. For example, the voltage monitoring circuit 705 
samples a filtered (e.g., average) Voltage across the heater 
252 and the current monitoring circuit 710 samples a filtered 
(e.g., average) current through the heater 252. The micro 
processor 502 receives the voltage measurement from the 
voltage measuring circuit 705 and the current measurement 
from the current measuring circuit 710. As will be appreci 
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ated, these and any other measurements received by the 
microprocessor 502 undergo an analog-to-digital conver 
sion. The microprocessor 502 may store the measured 
voltage and the measured current in the storage medium 505. 
I0135. At step S1020, the controller 500 determines power 
applied to the heater 252. For example, the microprocessor 
502 calculates the applied power (Power, using the 
following equation: 

Vsample * sample (2) 
PowerApplied = - C - 

where Vs is the measured voltage from the voltage 
monitoring circuit 705 and Is is the measured current 
from the current measuring circuit 710. 
I0136. At step S1030, the controller 500 determines a new 
duty ratio DR, for use in applying power to the heater 252. 
For example, the microprocessor 502 determines the new 
duty ratio according to the following equation: 

(Desired Power) : DR1 (3) 
DR 

Power Applied 

0.137 The microprocessor 502 stores the new duty ratio 
DR, in the storage medium 505. 
0.138. In step S1040, the controller 500 continues the 
application of power to the heater 252, but does so according 
to the new duty ratio DR. For example, the microprocessor 
502 controls the power modulation circuit 715 to provide a 
pulse width modulated power signal to the heater 252 
according to the new duty ratio. 
(0.139. At step S1050, the controller 500 determines 
whether the negative pressure has ended. For example, the 
microprocessor 502 receives pressure information from the 
MEMS pressure sensor 525 and determines whether the 
amount of negative pressure triggering negative pressure 
detection falls below a threshold amount. If the micropro 
cessor 502 determines that the negative pressure has not 
ended, then processing returns to step S1010. As will be 
appreciated, in this next iteration, the duty ratio DR, the 
new duty ratio DR, from the previous iteration. However, if 
the negative pressure has ended, then the process ends. 
0140. In one example embodiment, the cycle time for the 
initialization process and the cycle time for one iteration of 
the closed loop power control process may be equal. How 
ever, example embodiments are not limited to these pro 
cesses having equal cycle times. In one example embodi 
ment, the cycle time may be 60-80 ms. However, the 
example embodiments are not limited to these values. 
(0.141. As will be appreciated, the method of FIGS. 8-10 
is repeated for each application of a negative pressure on the 
e-Vaping device. In one embodiment, after a first negative 
pressure, the start resistance may be determined as the last 
measured voltage across the heater 252 divided by the last 
measured current applied to the heater 252. 
0142. In an alternative embodiment, the process of FIGS. 
8-10 may be based on a desired voltage for application to the 
heater 252 instead of a desired power. The desired voltage 
may be a design parameter, empirically determined, and 
pre-stored in the storage medium 505 by a manufacturer. For 
example, instead of determining the new duty ratio accord 
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ing to equation (3), the new duty ratio may be determined 
according to equation (4) below: 

(Desired Voltage): DR-1 (4) 
DR, Vample 

0143. In yet another alternative example embodiment, the 
process of FIGS. 8-10 may be based on a desired current for 
application to the heater 252 instead of a desired power. The 
desired current may be a design parameter, empirically 
determined, and pre-stored in the storage medium 505 by a 
manufacturer. For example, instead of determining the new 
duty ratio according to equation (3), the new duty ratio may 
be determined according to equation (5) below: 

Desired C t): DR 5 DR, =! esired Current): . (5) 
sample 

0144. In yet another example embodiment, the storage 
medium 505 may store a desired power profile. The desired 
power profile provides a desired power corresponding to 
each iteration of the closed loop power control process. 
Accordingly, the desired power may be changed over the 
course of the closed loop power control process. Also, the 
same desired power profile may be used for each application 
of a negative pressure, or each application of a negative 
pressure may have a corresponding desired power profile 
stored in the storage medium 505. 
0145 FIG. 11 illustrates a flowchart for mitigating 
against over-heating the heating element 252. During opera 
tion, the controller 500 accumulates an amount of time the 
heater 252 is supplied power over a moving window of time. 
For example, the microprocessor 502 may include a timer 
for measuring time, and, based on the power control 
described above with respect to FIGS. 8-10, the micropro 
cessor 502 knows the amount of time power has been 
applied to the heater element 252 over the moving window 
of time. The moving window of time may be a design 
parameter, empirically determined, and stored in the storage 
medium 505. In one embodiment, the moving window of 
time is 7 seconds. 

0146). As shown in FIG. 11, at step S1119, the controller 
500 (e.g., the microprocessor 502) determines if the accu 
mulated time exceeds a time threshold. The time threshold 
may be a design parameter, empirically determined, and 
stored in the storage medium 505. In one embodiment, the 
time threshold is 5 seconds. If the controller 500 determines 
the threshold has been exceeded, then the controller 500 
ceases supplying power to the heater 252 for a desired period 
of time in step S1120. The desired period of time may be a 
design parameter, empirically determined, and stored in the 
storage medium 505. In one embodiment, the desired period 
of time equals the time threshold; however, example 
embodiments are not limited to this. If the accumulated time 
does not exceed the time threshold, processing repeatedly 
loops back to step S1119. 
0147 In yet another embodiment, the controller 500 may 
apply a 100% duty ratio of power to the heater 252 for a 
short period of time (e.g., only a few milliseconds). This 
may occur when the cartridge section 50 is attached, at a first 
application of negative pressure, etc. The controller 500 
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measures the Voltage and current across the heater 252, and 
determines the resistance of the heater 252. If the resistance 
is outside a desired range, then the cartridge 50 is identified 
as invalid, and no further power will be supplied to the 
cartridge 50. The desired may be a design parameter, empiri 
cally determined, and stored in the storage medium 505. For 
example, the desired range may be 2 to 5 Ohms. 
0148 FIG. 12 illustrates an example of the heater control 
circuit and microprocessor shown in FIG. 5A. With refer 
ence to FIG. 12, the microprocessor 502 may include 
terminals 1255 and 1260 while the heater control circuit 515 
includes terminals 1240, 1245, and 1250. The microproces 
sor 502 may output a control signal CON from terminal 
1255 to terminal 1245. The heater control circuit 515 may 
include a cartridge detector 1200. An input signal (or input 
voltage) Vin may be input into the cartridge detector 1200 at 
terminal 1240 of the cartridge detector 1200. The terminal 
1240 may be electrically connected to the anode 102 of the 
female connecting portion 106 through, for example, wire 
128 (see FIG. 3A) or other electrical connections on the 
circuit board 116. 
014.9 The cartridge detector 1200 may generate a detec 
tion signal DET for detecting attachment events. The attach 
ment events indicate an attachment to (or electrical connec 
tion) or detachment from (or electrical disconnection of) 
between the first section (or cartridge section) 50 and the 
second section (or power supply section) 100. In other 
words, the attachment events indicate an attachment state of 
the first section 50 and the second section 100. The cartridge 
detector 1200 may output the detection signal DET at 
terminal 1250 to terminal 1260 of the microprocessor 502. 
The microprocessor 502 may detect attachments events 
based on the detection signal DET in accordance with the 
description of FIG. 13 below. 
0150. With reference to FIG. 12, the cartridge detector 
1200 may include a voltage divider 1205. The voltage 
divider 1205 may include a resistive element 1220 (or first 
resistive element), a resistive element 1225 (or second 
resistive element), and a switching element 1230 (or a first 
switching element). The cartridge detector 1200 may also 
include a switching element 1235 (or second switching 
element). The switching element 1230 may be a transistor, 
for example, an enhancement mode n-channel metal-oxide 
semiconductor field effect transistor (MOSFET). A gate 
terminal of the switching element 1230 may be connected to 
terminal 1245. A source of the switching element 1230 may 
be connected to the resistive element 1220, and a drain of the 
switching element 1230 may be connected to the resistive 
element 1225 at node A. That is, the resistive elements 1220 
and 1225 and the switching element 1230 may be connected 
in series. The resistive elements 1220 and 1225 may be 
resistors having desired resistance values. For example, the 
resistive elements 1220 and 1225 may have a same resis 
tance value (e.g., 1.0 kS2). 
0151. The terminal 1245 may receive a control signal 
CON from the microprocessor 502. The control signal CON 
may be a signal that switches the switching element 1230 on 
and off. Thus, the presence or absence of the output voltage 
of the voltage divider 1205 at node A is controlled by the 
control signal CON. The microprocessor 502 may generate 
the control signal CON to have a desired frequency and 
amplitude. The desired frequency and amplitude may be 
defined by an adult vesper and/or based on empirical evi 
dence. 
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0152. In view of the above, it may be said that the 
resistive elements 1220 and 1225 and the switching element 
1230 form a series voltage divider circuit with a dual 
resistance, whose output signal (or output Voltage) at node 
A is controlled by the control signal CON applied to 
switching element 1230. 
0153. The cartridge detector 1200 may include the 
switching element (or second switching element) 1235. The 
switching element 1235 may be a NPN bipolar junction 
transistor (BJT). A base of the switching element 1235 may 
be connected to node A. An emitter of the switching element 
1235 may be connected to a common Voltage (e.g., a ground 
voltage). A collector of the switching element 1235 may be 
connected to the terminal 1250. The cartridge detector 1200 
may include a capacitive structure 1233 to facilitate opera 
tion of the switching element 1235. 
0154) With reference to FIG. 12, the input signal Vin at 
terminal 1240 may vary based on whether the first section 50 
is attached to or detached from the second section 100. For 
example, if the first section 50 is detached from the second 
section 100, then the input signal Vin may have a low 
voltage level (or a first voltage level), for example, OV. If the 
first section 50 is attached to the second section 100 (thereby 
electrically connecting the female connecting portion 220 to 
cathode portion 106a and electrically connecting the male 
anode 208 and the female anode 102), the input signal Vin 
at terminal 1240 may have a higher voltage level (or a 
second Voltage level), due to the electrical connection to the 
power supply 110 (described above with reference to FIGS. 
3A-3D). For example, if the first section 50 and the second 
section 100 are attached, the input signal Vin at terminal 
1240 may be the voltage of the power supply 110. 
(O155 From the circuit diagram in FIG. 12, it should be 
understood that the switching element 1235 may switch on 
and off according to the output voltage of the Voltage divider 
1205 at node A. For example, if the voltage at node A is 
above a threshold voltage of the switching element 1235, the 
switching element 1235 turns on to connect terminal 1250 to 
a common Voltage (or ground Voltage). Here, the detection 
signal DET is pulled into a low state in which the micro 
processor 502 detects that the first section 50 is attached to 
the second section 100. If the voltage at node A is less than 
the threshold voltage, the switching element 1235 turns off 
and the detection signal DET returns to a high state in which 
the microprocessor 502 detects that the first section 50 is 
detached from the second section 100. 
0156 FIG. 13 is a flow chart illustrating an example 
method of operating the microprocessor shown in FIGS. 5 
and 12. FIG. 13 will be described with reference to FIGS. 
1-5A and 12. 
(O157. In operation S1300, the microprocessor 502 gen 
erates a control signal CON for controlling detection of 
whether a cartridge section 50 is connected to a power 
supply section 100. The microprocessor 502 may generate 
the control signal CON based on input from the adult vaper 
and/or empirical evidence. For example, the microprocessor 
502 may generate the control signal CON such that the 
switching element 1230 sends an output voltage of the 
voltage divider 1205 to node A at a desired frequency. The 
desired frequency and amplitude of the control signal CON 
may be defined by the adult vaper and/or based on empirical 
evidence. 
0158. In operation S1305, the microprocessor 502 
receives a detection signal DET based on the control signal 
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CON at terminal 1260. For example, the microprocessor 502 
receives the detection signal DET in accordance with an 
activation and deactivation of the switching element 1230, 
which is controlled by the control signal CON. 
0159. In operation S1310, the microprocessor 502 detects 
attachment events based on the detection signal DET. The 
attachment events indicate whether the cartridge section 50 
is attached to or detached from the power Supply section 
100. For example, if the output voltage of the voltage divider 
1205 at node A is above a threshold voltage of the switching 
element 1235, the switching element 1235 turns on to 
connect terminal 1250 to a common Voltage (or ground 
voltage). Here, the detection signal DET is pulled into a low 
state in which the microprocessor 502 detects that the first 
section 50 is attached to the second section 100. If the output 
Voltage at node A is less than the threshold Voltage, the 
switching element 1235 turns off and the detection signal 
DET returns to a high state in which the microprocessor 502 
detects that the first section 50 is detached from the second 
section 100. The microprocessor 502 may detect an attach 
ment event by comparing a previous attachment state of the 
first section 50 and the second section 100 to a current 
attachment state of the first section 50 and the second section 
100. For example, the microprocessor 502 may detect an 
attachment event if the comparison indicates that an attach 
ment state of the first section 50 and the second section 100 
has changed from attached to detached or vice versa. 
0.160) If the microprocessor 502 does not detects an 
attachment event in operation S1310, then the microproces 
sor 502 performs operation S1315 and determines whether 
a first time period has elapsed since a most recently detected 
attachment event. The first time period may be defined by 
the adult vesper and/or based on empirical evidence. If the 
first time period has not elapsed, then the microprocessor 
502 returns to operation S1305. If the first time period has 
elapsed, then the microprocessor 502 places the e-Vaping 
device 10 into a sleep mode (or hibernate mode). The sleep 
mode may be a mode of the e-Vaping device 10 in which the 
microprocessor 502 disables a pressure sensor (e.g., pressure 
sensor 525) of the e-Vaping device 10 (e.g., the micropro 
cessor 502 may turn the pressure sensor off or terminate the 
sending of read requests to the pressure sensor so that the 
sensed pressure is not sent to the microprocessor 502). 
Alternatively, in the sleep mode, the microprocessor 502 
may reduce a frequency of sending read requests to the 
pressure sensor (compared to other modes of operation Such 
as an active mode and a standby mode). This may reduce (or 
alternatively, prevent) occurrences of accidental operation of 
the e-Vaping device 10 due to, for example, ambient pressure 
drops that would otherwise activate the pressure sensor. The 
microprocessor 502 may then return to operation S1300 to 
generate the control signal CON. Thus, even in the sleep 
mode, the microprocessor 502 continues to check for attach 
ment events of the first section 50 and the second section 
1OO. 

(0161) If, in operation S1310, the microprocessor 502 
detects an attachment event, then the microprocessor 502 
performs operation S1325 and stores the detected attach 
ment event in the storage medium 505. The microprocessor 
502 may store detected attachment events in a table that 
includes an indication of whether a detected attachment 
event relates to an attachment or detachment of the first 
section 50 and the second section 100 and an associated time 
stamp. These stored attachment events may be used for 
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Subsequent data collection. The attachment events may also 
trigger different modes of the microprocessor 502 (see 
discussion of operations S1325-S1350 below). 
(0162. In operation S1330, the microprocessor 502 deter 
mines whether a second time period has elapsed since the 
most recent attachment event. If not, then the microproces 
sor 502 returns to operation S1305 to detect possible addi 
tional attachment events within the second time period. The 
second time period may be defined by the adult vaper and/or 
based on empirical evidence. 
0163. If the second time period has elapsed in operation 
S1330, then the microprocessor 502 may count the number 
of attachment events during the second time period in 
operation S1335 (e.g., by accessing the storage medium 505 
with stored attachment events). In operation S1340, the 
microprocessor 502 may select from among different modes 
of operation for the e-Vaping device based on the counted 
number of attachment events. The different modes of opera 
tion may include the sleep mode (or hibernate mode) and 
different modes based on profiles associated with different 
operating preferences. The profiles may include information 
used to operate the controller 500 according to operating 
preferences of an adult vaper. For example, two attachment 
events within the second time period may cause the con 
troller 500 to operate according to a first profile associated 
with a first set of operating preferences. Three attachment 
events within the second time period may cause the con 
troller 500 to operate according to a second profile associ 
ated with a second set of Vaping preferences. The operating 
preferences may include information used to adjust dura 
tions of the first and second time periods and/or other desired 
controllable parameters of the e-Vaping device 10. The 
profiles may be defined by the adult vaper and/or based on 
empirical evidence. 
0164. In operation S1350, the microprocessor 502 may 
operate according to the selected mode of operation. 
0.165 FIG. 14 is a flow chart illustrating an example 
method of operating the controller shown in FIG. 5A. FIG. 
14 is discussed below with reference to FIGS. 1-5A and 
12-13. 
(0166 In operation S1400, the cartridge detector 1200 of 
the controller 500 may receive an input voltage from an 
anode (e.g., female anode 102) of a connecting portion (e.g., 
female connecting portion 106) of the power Supply section 
100. The connecting portion detachably connects the power 
supply section 100 to a cartridge section 200. The input 
voltage may correspond to Vin from FIG. 12. 
(0167. In operation S1405, the cartridge detector 1200 
may divide the input voltage to generate an output Voltage. 
For example, the cartridge detector 1200 may include a 
voltage divider 1205 to divide the input voltage Vin to 
generate an output voltage at node A. 
0.168. In operation S1410, the cartridge detector may 
generate a detection signal (e.g., detection signal DET) 
based on the output voltage. 
0169. In operation S1415, the microprocessor 502 may 
detect attachments events based on the detection signal, the 
attachment events indicating whether the cartridge section 
50 is attached to or detached from the power supply section 
100. The microprocessor 502 may then operate in accor 
dance with operations S1315-S1350 shown in FIG. 13. 
0170 FIG. 15 is a schematic illustrating a coupling of the 
second section of the electronic Vaping device shown in 
FIGS. 1-5A and a charger, according to one example 
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embodiment. As shown in FIG. 15, the second section 100 
of the electronic vaping device 10 and a charger 6100 may 
be coupled via interfaces 6105 and 6110. The interface 6105 
may be the positive contact 120 and the common contact 
122, as described above with reference to FIG. 4. The 
interface 6110 may be one or more pins. 
0171 The second section 100 may include one or more 
elements as described above with reference to FIGS. 2-4. 
However, for the sake of brevity, the controller 500, the 
microprocessor 502 and the charger control circuit 520 are 
shown in the second section 100 in FIG. 6. The charger 6100 
may include, among other elements, a controller 6115. 
which will be described below with reference to FIGS. 17 
and 18. 
0172 FIG. 16 illustrates a charge control circuit of FIG. 
5A, according to one example embodiment. As shown in 
FIG. 16, the charge control circuit 520 includes various 
electrical elements, which as will be discussed, enable 
power/electrical charge to be transferred from the charger 
6100 to the power supply 110, shown in FIG. 5A. 
0173 Upon detection of coupling of the second section 
100 to the charger 6100 by the charger 6100 (which will be 
described below), the charger 6100 provides a first signal 
S First to be received by the controller 500 of the second 
section 100. The first S. First signal is received at the 
terminal 7200 of the charge control circuit 520, via the 
microprocessor 502 (upon being authenticated by the micro 
processor 502). The first signal S. First will activate a switch 
7205 after passing through the resistive element 7210. 
Although switch 7205 is shown to be a Bipolar Junction 
Transistor (BJT), example embodiments are not limited 
thereto and the switch 7205 may be any type of known or to 
be developed switch. The resistive element 7210 may serve 
to limit the current supplied to the base of the switch 7205. 
Once the switch 7205 is activated, the current passing 
through the resistive element 7215 activates the switch 
7220. The resistive element 7215 may serve the same 
purpose as the resistive element 7210. The resistive element 
7225 serves to prevent the electric charge, to be received 
from the charger 6100 through the pin 7230, to be supplied 
to the Switch 7220. 

0.174. The activation of the switch 7220 enables activa 
tion of the switch 7235 through the supply of voltage to the 
base of the switch 7235 via a voltage divider formed of 
resistive elements 7240 and 7245. The resistive element 
7250 prevents the current at the collector terminal of the 
switch 7235 from flowing into the ground 7255. 
0.175. The first signal S. First may be a series of voltage 
pulses Switching between a low value and a high value, 
following the path of the first signal from the terminal 7200 
to the activation of the switch 7235. Accordingly, the first 
signal S. First results in a periodic activation/deactivation of 
the switch 7235, thus generating a second series of pulses 
Switching between a low value and a high value. A second 
signal S. Second, as will be described below, will then be 
sent back to the charger 6100, via the terminal 7257 for 
purposes of authenticating the second section 100 and the 
eventual charging of the power Supply 110 by the charger 
6100. 

(0176) The diodes 7260 and 7265 may serve as electro 
static discharge protective elements, as is known in the art. 
0177. Upon authentication of the second section 100 by 
the charger 6100, a charge-on signal nCHG ON may be 
supplied by the microprocessor 502 to the charge control 
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circuit 520 through the terminal 7270. The nCHG ON signal 
may in turn activate the switch 7275. The resistive elements 
7280 and 7285 may serve as current limiting elements, as 
described above with respect to the other resistive elements 
shown in FIG. 7. Once activated, the switch 7285 activates 
the circuit 7290. The circuit 7290 may in turn open a path for 
the electric charge to be received from the charger 6100 via 
the terminal 7230 for charging of the power supply 110. 
(0178. In one example embodiment, the circuit 7295 may 
provide for monitoring the charge being Supplied by the 
charger 6100 by outputting signals CHG RTN and CHG 
IMON. 

0179 The switches 7205, 7220, 7235 and 7275 may be 
the same type of Switch (e.g., a BJT transistor, a metal-oxide 
semiconductor field effect transistor (MOSFET), etc.) or be 
any of different types of known or to be developed switches. 
0180 FIG. 17 illustrates a block diagram of elements on 
the charger shown in FIG. 15, according to an example 
embodiment. 
0181. As shown, the charger 6100 may include the con 

troller 6115 (as discussed above with reference to FIG. 15) 
and an input/output interface 6110 for connecting to external 
devices such as the electronic vaping device 10 or the second 
section 100 of the electronic vaping device 10. 
0182. The controller 6115 may include a microprocessor 
8310, a power control circuit 8315, a light emission diode 
(LED) control circuit 8320 and a storage medium 8325. The 
input/output interface 610 may include one or more pins. 
The one or more pins may be mechanical pins vertically 
movable upon placement of the external device to be 
charged, for example the second section 100, into the 
charger 6100. For example, the one or more pins may be 
pressed inward upon placement of the external device into 
the charger 6100 and make contact with a magnet of the 
second section 100 (the positive and common contacts 120 
and 122) thus enabling the charger 6100 to detect a coupling 
of the external device to the charger 6100). 
0183. The controller 6115 may be hardware, firmware, 
hardware executing software or any combination thereof. 
For example, the controller 6115 may be one or more 
Central Processing Units (CPUs), digital signal processors 
(DSPs), one or more circuits, application-specific-inte 
grated-circuits (ASICs), field programmable gate arrays 
(FPGAs), and/or computers or the like configured as special 
purpose machines to perform the functions of the controller 
6115. 
0184 For instance, if the controller 6115 is a processor 
executing software, the controller 6115 executes instructions 
stored in the computer readable storage medium 8325 to 
configure the processor as a special purpose machine 
0185. Furthermore, as shown in the example embodiment 
of FIG. 17, the controller 6115 may be a combination of 
hardware and a processor executing Software. As shown, 
hardware elements may include the power control circuit 
8315, the LED control circuit 8320 and the computer 
readable storage medium 8325. As shown, the microproces 
sor 8310 is configured to control the operation of the 
hardware elements described above by executing software 
stored on the storage medium 8325. 
0186 FIG. 18 illustrates the power control circuit of FIG. 
17, according to one example embodiment. 
0187. As shown, the power control circuit 8315 includes 
terminals 94.00 and 9404. The terminal 94.00 (which may be 
referred to as the CHGP terminal 9400) is connected to the 
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one or more pins of the charger 6100. The magnet of the 
second section 100 is in contact with the terminal 9404 
(which may be referred to as the CHGN terminal 9404) upon 
placement of the second section 100 into the charger 6100. 
0188 At the terminal 94.08 (which may be referred to as 
the handshake terminal 9408), a periodic handshake enable 
signal HS EN is supplied to the circuit 94.12 of the power 
control circuit 8315 by the microprocessor 8310. The peri 
odic enable signal HS EN is provided to check for coupling 
of the second section 100 to the charger 6100 (e.g., hand 
shaking of the charger 6100 and the second section 100). 
The handshake enable signal turns the switch9416 on. The 
switch9416 is shown as a MOSFET transistor but example 
embodiments are not limited thereto and the Switch 9404 
may be any other type of known or to be developed switch. 
The circuit 94.12 may further include capacitive and resistive 
elements 9416-1 to 9416-3 as shown in FIG. 18 for purposes 
of providing loads and/or charge storage capacity at different 
terminals of the switch 9416 in order for current to flow 
through one terminal of the switch 9416 and voltage to be 
detected at another terminal of the switch 9416 when the 
switch 9416 is turned on. 

0189 The circuit 9420 may include one or more resistive 
and capacitive elements 9420-1 to 9420-3 as shown in FIG. 
18 for purposes of providing loads and/or charge storage 
capacity in order to detect a Voltage upon receiving the one 
or more pins at the terminal 9400. 
0190. When (1) a load of the one or more pins is provided 
at the terminal 94.00, (2) the load of the magnet is provided 
at the terminal 9404, (3) the circuit 9412 detects the coupling 
of the charger 6100 and the second section 100, the power 
control circuit 8315 communicates the coupling to the 
microprocessor 8310 via the terminal 9424 (which may also 
be referred to as the CHGN voltage monitoring (CHGN 
VMON) terminal) and the terminal 9428 (which may also be 
referred to as the CHGP voltage monitoring (CHGPVMON) 
terminal). 
0191 Upon receiving the Voltage monitoring signals 
from the terminals 9424 and 9428, the microprocessor 8310, 
through the terminal 9432, provides enable signal EN to the 
circuit 9436. The circuit 9436 includes a booster 9440, a 
switch 94.44 and a plurality of resistive elements 9436-1 to 
9436-3 as shown in FIG. 18. The booster 94.40 may serve to 
boost the enablement signal EN at the terminal 9430, prior 
to the enablement signal turning on the switch 94.44. The 
boosted enablement signal may then be fed to the switch 
9444 (e.g., to the gate of the switch 9444 when the switch 
9444 is a BJT transistor) in order to turn on the switch9444. 
Given that the boosted enablement signal at the terminal 
9444 is a series of pulses that switch between a low voltage 
value and a high voltage value, the enablement signal EN 
periodically turns the switch9444 on and off, thus generat 
ing a series of output Voltage pulses. In one example 
embodiment, the generated series of output Voltage pulses is 
the first signal S. First discussed above, provided to the 
second section via the terminal 9400. 

(0192. As discussed above, the controller 500 of the 
second section 100, via the charge control circuit 520, 
generates the second signal S. Second in response to first 
signal S. First. The second signal S-Second is then provided 
by the controller 500 to the controller 6115 of the charger 
6100. The second signal S. Second may then be received 
back at the terminal 9404 of the power control circuit 8315. 
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0193 The received second signal may then be sent to the 
microprocessor 8310 of the controller 6115 via the power 
control circuit 8315. In one example embodiment, the sec 
ond signal may be sent to the microprocessor 8310 via the 
terminal 9448 and the circuit 9452 of the power control 
circuit 83.15. 

0194 The circuit 9452 may include, among other ele 
ments, resistive elements 9452-1 to 9452-3. The resistive 
elements 9452-1 to 9452-3 may act as current limiters and/or 
load in order for the second signal to cause the switch9456 
of the circuit 9452 to be turned on. Given that the second 
signal is a series of pulses that Switch between a low Voltage 
value and a high Voltage value, the second signal periodi 
cally turns the switch 9456 on and off, thus generating a 
series of output voltage pulses at another terminal of the 
switch9456 (e.g., the collector of the switch9456 when the 
switch9456 is a BJT transistor) that is representative of the 
second signal to be sent to the microprocessor 8310. As will 
be described below, the controller 6115, through the micro 
processor 8310 authenticates the second section 100 prior to 
providing electric charge for charging the power Supply 110 
of the second section 100. 

0.195 Upon authenticating the second section 100, the 
microprocessor 8310 provides a series of pulse width modu 
lated (PWM) commands to the terminal 94.60. The series of 
PWM commands are then provided to the circuit 9464, 
which through the resistive, capacitive and Switching ele 
ments thereof, as shown in FIG. 18, regulate current for 
charging the power supply 110 of the second section 100. 
0196. In one example embodiment, the controller 6115, 
through the circuit 9468, may monitor the current supplied 
to the power supply 110 of the second section 100. In one 
example embodiment, the circuit 94.68 may include resis 
tive, capacitive and Switching elements as shown in FIG. 18. 
for enabling the monitoring of the current provided to the 
power supply 110 of the second section 100. The supplied 
current as monitored through the circuit 94.68 may then be 
sent to the microprocessor 8310 via the terminals 9472 and 
9476. 

0197) In one example embodiment, the power control 
circuit 8315 may include a terminal 94.80. The terminal 94.80 
may provide a constant DC power (e.g., 5 volts) for opera 
tion of the power control circuit 8315 and the microproces 
sor 8310. The constant DC power may be provided through 
a USB connection of the charger 6100 to a power supply 
(e.g., a wall-installed power outlet, a battery, a laptop, etc.). 
The DC power provided at the terminal 94.80 may pass 
through the circuit 9484. The circuit 9484 may include a 
capacitive element 9484-1 for charge storing purposes, a 
fuse 9484-2 and a diode 9484-3. The fuse 9484-2 enables a 
supply of the DC power to the power control circuit 8315 
and the microprocessor 8310. The diode 9484-3 may be an 
ESD regulator. 
0198 In one example embodiment, the DC power may be 
provided to the microprocessor 8310 via a low-dropout 
(LDO) circuit 9488. In one example embodiment, the LDO 
circuit 9488 may include capacitive elements 9484-1 and 
9484-2 as well as the chip 9484-3, which operate as is 
known in the art. In one example embodiment, the LDO 
circuit 9422 may take as input the DC power at the terminal 
9420 and provide a low output voltage for turning on the 
microprocessor 8310. For example the LDO circuit 9422 
may take a 5V power supply at the terminal 9420 and 
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provide 2.5V at the output of the LDO circuit 9422 to be 
supplied to the microprocessor 8310. 
0199. In the example embodiments described above with 
reference to FIGS. 16 and 18, desired (or, alternatively 
predetermined) values may be assigned to the resistive, 
capacitive and switching elements shown in FIGS. 16 and 18 
and described above. Such values may be determined based 
on empirical studies. 
(0200 FIG. 19 is a flowchart describing the process of 
authenticating the charger and the electronic Vaping device, 
according to one example embodiment. FIG. 19 will be 
described below with reference to elements described in 
FIGS. 5A and 15-18. Furthermore, FIG. 10 describes the 
process of authentication by the controller 500 of the second 
section 100 of the electronic vaping device 10. 
0201 At S1900, the controller 500 receives the first 
signal from the charger 6100. The charger 6100 may gen 
erate the first signal as discussed above with reference to 
FIGS. 16 and 18 upon detection of coupling of the electronic 
vaping device 10 (or the second section 100 of the electronic 
vaping device 10) to the charger 6100. In one example 
embodiment, the first signal is a series of Voltage pulses. 
(0202 At S1910, the controller 500 performs the authen 
tication of the charger 6100 based on the first signal received 
from the charger 6100. For example, the controller 500 may 
compare one or more characteristics of the first signal with 
a set of reference/expected values stored in the storage 
medium 505 of the controller 500. The one or more char 
acteristics may include, but is not limited to, the frequency 
of the Voltage pulses, the level of each Voltage pulse, an 
average level of the received voltage pulses, a width of each 
Voltage pulse, an average width of the Voltage pulses, etc. 
(0203. Accordingly, at S1910, the controller 500 com 
pares the one or more characteristics of the first signal with 
a reference/expected frequency of Voltage pulses, a refer 
ence/expected level of each Voltage pulse, a reference? 
expected average frequency of Voltage pulses, a reference? 
expected width of each Voltage pulse, a reference/expected 
average width of the Voltage pulses, etc. 
0204 At S1920, the controller 500 determines whether 
the first signal is authentic. For example, if the comparison 
at S1910 indicates that at least one of the one or more 
characteristics match the corresponding one of the reference? 
expected values stored in the storage medium 505, the 
controller 500 determines that the first signal is authentic. In 
one example embodiment, the controller 500 may determine 
the first signal to be authentic if all of the one or more 
characteristics of the first signal match their corresponding 
reference/expected values stored in the storage medium 505. 
In one example embodiment, the controller 500 may deter 
mine the first signal to be authentic if a majority or a certain 
number of the one or more characteristics of the first signal 
match their corresponding reference/expected values stored 
in the storage medium 505. 
0205 If at S1920 the controller 500 determines that the 

first signal is not authentic, then at S1930, the controller 500 
may send a signal to that effect to the charger 6100 inform 
ing the charger 6100 that the charger 6100 is not authorized 
to charge the power supply 110 of the second section 100. 
Furthermore, at S1930, the controller 500 may also disable 
the terminals of the power supply 110 and prevent the power 
supply 110 from being charged by the charger 6100. 
0206 However, if at S1920 the controller 500 determines 
that the first signal is authentic, then at S1940 the controller 
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500 may transmit the second signal (as discussed above with 
reference to FIGS. 15-18) to the charger 6100. In one 
example embodiment, the second signal may also be a series 
of Voltage pulses similar to the first signal. The authentica 
tion of the second signal by the charger 6100 will be 
described below with reference to FIG. 20. 
0207. Upon authentication of the first signal, the control 
ler 500 applies a voltage received from the charger 6100 
across terminals of the power supply 110 such that the 
charger 6100 charges the power supply 110. 
0208. Upon initiation, during or after completion of the 
charging of the power supply 10 by the charger 6100, the 
method described above with reference to FIG. 19 may 
further include an optional step S1960. At S1960 the con 
troller 100 may exchange information with the charger, 
through an exchange of series of Voltage pulses in the same 
manner as the exchange of first and second signals described 
above. For example, the controller 500 may send informa 
tion to the charger 6100, which may include, but is not 
limited to, any one of a version of the power supply 110 
and/or the electronic vaping device 10, at least one error 
code detected by the power supply 110, a current/present 
estimated power Supply charge level, information associated 
with the power supply 110 indicating at least one of maxi 
mum Voltage level and desired charge rate of the power 
supply 110. 
0209. At S1960, the controller 500 may also receive a 
plurality of information from the charger 6100, which may 
include, but is not limited to, any one of a version of the 
charger 6100, a plurality of sets points associated with the 
electronic Vaping device 10 including heating Voltage set 
tings, light emitting diode settings and operational limits of 
the electronic vaping device 10, reset codes for resetting the 
electronic Vaping device 10 when the electronic Vaping 
device 10 and the charger 6100 are coupled, and updates 
associated with at least one software executed by the con 
troller 500 and/or the controller 6115 of the charger 6100. 
0210 FIG. 20 is a flowchart describing the process of 
authenticating the charger and the electronic Vaping device, 
according to one example embodiment. FIG. 20 will be 
described below with reference to elements described in 
FIGS. 5A and 15-18. Furthermore, FIG. 20 describes the 
process of authentication by the controller 6115 of the 
charger 6100. 
0211. At S2000, the controller 6115 detects the coupling 
of a device to the charger 6100. The device may be an 
external device such as the electronic vaping device 10 or 
the second section 100 of the electronic vaping device 10. 
The controller 6115 may detect the coupling of the device as 
described above with reference to FIGS. 17-18. 
0212. At S2010, the controller 6115 may generate and 
transmit the first signal to the device. The generation and 
transmission of the first signal may be the same as described 
above with reference to FIGS. 17-18. 

0213. At S2020, the controller 6115 determines whether 
the second signal, which is a signal as described above, is 
received at the controller 6115. The reception of the second 
signal and detection thereof may be performed as described 
above with reference to FIGS. 17-18. In one example 
embodiment, the controller 6115 may set a time window 
(e.g., from a few milliseconds to a few seconds) during 
which the controller 6115 checks for reception of the second 
signal. The time window may be set based on empirical 
studies and may be re-configurable. 
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0214. If at S2020, the controller 6115 determines that the 
second signal is not received within the time window, the 
controller 6115 may terminate the authentication process 
and/or the process of charging the power supply 110 of the 
device at S2030. 

0215. However, if at S2020 the controller 6115 deter 
mines that the second signal is received from the device, 
then at S2040 the controller 6115 authenticates the device. 
In one example embodiment, the controller 6115 authenti 
cates the device by comparing the first signal transmitted by 
the controller 6115 to the device with the second signal 
received by the controller 6115 from the device. For 
example, the controller 6115 may compare one or more 
characteristics of the first and second signal, where the one 
or more characteristics may be, but is not limited to, any one 
of the frequencies of the voltage pulses of the first and 
second signals, the level of each Voltage pulse of the first and 
second signals, an average level of the received Voltage 
pulses of the first and second signals, a width of each Voltage 
pulse of the first and second signals, an average width of the 
Voltage pulses of the first and second signals, etc. 
0216. At S2050, if the controller 6115 determines that the 
device is not authenticated, the process proceeds to S2030, 
as described above. However, if at S2050 the controller 6115 
determines that the device is authenticated, then at S2060, 
the controller 6115 performs the charging of the device (e.g., 
the charging of the power supply 110 of the device shown in 
FIG. 5A) by providing electric charge to the device. 
0217. Upon initiation, during or after completion of the 
charging of the power supply 10 by the charger 6100, the 
method described above with reference to FIG. 20 may 
further include an optional step S2070. At S2070 the con 
troller 6115 may exchange information with the device the 
electronic vaping device 10 or the second section 100 
thereof), through an exchange of series of Voltage pulses in 
the same manner as the exchange of first and second signals 
described above. 

0218. For example, the controller 6115 may receive 
information from the device (e.g., the electronic Vaping 
device 10 or the second section 100 thereof) which may 
include, but is not limited to, any one of a version of the 
power supply 110 and the electronic vaping device 10, at 
least one error code detected by the power supply 110, a 
current/present estimated power Supply charge level, infor 
mation associated with the power Supply 110 indicating at 
least one of maximum Voltage level and desired charge rate 
of the power supply 110. 
0219. At S2070, the controller 6115 may also transmit a 
plurality of information to the device, which may include, 
but is not limited to, any one of a version of the charger 
6100, a plurality of sets points associated with the electronic 
Vaping device 10 including heating Voltage settings, light 
emitting diode settings and operational limits of the elec 
tronic Vaping device 10, reset codes for resetting the elec 
tronic Vaping device 10 when the electronic Vaping device 
10 and the charger 6100 are coupled, and updates associated 
with at least one software executed by the controller 500 of 
the electronic vaping device 10 and/or the controller 6115 of 
the charger 6100. 
0220. In one example embodiment, the authentication 
process performed by the charger 6100 and the electronic 
Vaping device 10 may be performed automatically and 
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without an intervention by the adult vaper of the electronic 
Vaping device (e.g., without an input being required from the 
adult vaper). 
0221 Example embodiments having thus been described, 

it will be obvious that the same may be varied in many ways. 
Such variations are not to be regarded as a departure from 
the intended spirit and scope of example embodiments, and 
all such modifications as would be obvious to one skilled in 
the art are intended to be included within the scope of the 
following claims. 

1. A section of an electronic-Vaping device comprising: 
a pressure sensor configured to measure a current ambient 

pressure, the pressure sensor further configured to 
output the current ambient pressure measurement in 
accordance with a read request frequency; and 

a controller configured to determine a mode of operation 
of the electronic-Vaping device, control the read request 
frequency based on the determined mode of operation, 
and detect a threshold pressure change based on the 
current ambient pressure and a baseline pressure. 

2. The section of claim 1, wherein the controller is 
configured to control the read request frequency Such that 
read request frequency has a first frequency in a first mode 
of operation and a second frequency in a second mode of 
operation, the first frequency being different than the second 
frequency and the first and second frequencies being greater 
than Zero. 

3. The section of claim 2, wherein the first frequency is 
higher than the second frequency, the first mode of operation 
is an active mode and the second mode of operation is 
associated with reduced power consumption relative to the 
active mode. 

4. The section of claim 1, wherein the controller is 
configured to determine the baseline pressure based on 
previous ambient pressure measurements. 

5. The section of claim 4, wherein the controller is 
configured to determine an average of the previous ambient 
pressure measurements, the average of the previous ambient 
pressure measurements being the baseline pressure. 

6. The section of claim 5, wherein the previous ambient 
pressure measurements are received by the controller within 
a threshold time period. 

7. The section of claim 4, wherein the controller is 
configured to ignore previous ambient pressure measure 
ments received within a threshold time period upon detect 
ing the threshold pressure change. 

8.-23. (canceled) 
24. A controller of an e-Vaping device, comprising: 
control circuitry configured to, 

generate a control signal for controlling detection of 
whether a cartridge section is connected to a power 
Supply section, 

receive a detection signal based on the control signal, 
and 

detect attachment events based on the detection signal, 
the attachment events indicating whether the car 
tridge section is attached to or detached from the 
power Supply section. 

25. The controller of claim 24, wherein the control 
circuitry is configured to enter a sleep mode if a first time 
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period elapses after a detected attachment event, the sleep 
mode being a mode in which the control circuitry disables a 
pressure sensor of the e-Vaping device. 

26. The controller of claim 25, wherein the control 
circuitry is configured to count a number of detected attach 
ment events during a second time period. 

27. The controller of claim 26, wherein the control 
circuitry is configured to select an operation mode from 
among a plurality of operation modes based on the counted 
number of attachment events, and operate the e-Vaping 
device according to the selected operation mode. 

28. The controller of claim 27, wherein the plurality of 
operation modes include the sleep mode and a plurality of 
modes based on profiles associated with different operating 
preferences. 

29. The controller of claim 24, wherein the control 
circuitry is configured to store the detected attachment 
events in a storage medium. 

30.-43. (canceled) 
44. An electronic Vaping device, comprising: 
a controller configured to, 

authenticate a charger coupled to the battery based on 
an exchange of signals between the controller and 
the charger, and 

enable a power Supply of the electronic Vaping device 
to be charged by the authenticated charger. 

45. The electronic vaping device of claim 44, wherein the 
controller is configured to exchange the signals with the 
charger by, 

receiving a first signal transmitted by the charger, 
determining authenticity of the first signal, and 
transmitting a second signal to the charger if the controller 

determines the first signal to be authentic. 
46. The electronic vaping device of claim 45, wherein 
the first signal is a series of Voltage pulses, and 
the controller is configured to determine the authenticity 

of the first signal based on at least one of a Voltage 
level, a frequency and a pulse width of the Voltage 
pulses. 

47. The electronic vaping device of claim 46, wherein the 
controller determines the first signal to be authentic if the at 
least one of the Voltage level, the frequency and the pulse 
width of the Voltage pulses match with a corresponding one 
of an expected voltage level, an expected frequency and an 
expected pulse width stored in a memory coupled to the 
controller. 

48. The electronic vaping device of claim 44, wherein the 
controller is configured to enable the power supply to be 
charged by allowing Voltage across terminals of the power 
Supply if the controller authenticates the charger. 

49. The electronic vaping device of claim 44, wherein 
upon authenticating the charger, the controller is further 
configured to exchange information with the charger. 

50. The electronic vaping device of claim 49, wherein the 
controller is configured to exchange information with the 
charger through an exchange of Voltage pulses. 

51.-62. (canceled) 
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