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SHIELDED MULTI-CHANNEL EEG
HEADSET SYSTEMS AND METHODS

CLAIM OF PRIORITY

[0001] This patent application claims the benefit of priority
of US. Provisional Patent Application No. 61/602,292,
entitled “SHIELDED MULTI-CHANNEL EEG CAP SYS-
TEMS AND METHODS,” filed on Feb. 23, 2012, which is
hereby incorporated by reference herein in its entirety.

BACKGROUND

[0002] Typical electroencephalogram (EEG) electrodes are
interfaced to EEG recorders discretely through single-con-
ductor connectors. Multi-conductor connectors can be uti-
lized to connect a plurality of electrodes attached to a patient
to arecorder. Combined with the recorder’s high input imped-
ance (greater than 100 M Ohms, typically), typical electrode-
connector arrangements make EEG signals highly suscep-
tible to induced electrical noise.

[0003] EEG recorders take advantage of the fact that EEG
signals are measured differentially (e.g., recording the difter-
ence between a reference and target channel), to improve the
signal-to-noise ratio (SNR) of the useful signal by rejecting
the common-mode portion. To the extent that induced noise
affects both channels, it is rejected.

[0004] However, signal path differences between channels,
noise distribution, and the relative position of the source of
noise, among other factors, contribute to a portion of induced
noise affecting each channel independently. These indepen-
dent differences can be incorrectly treated by a recorder as
legitimate EEG signals. EEG recording quality therefore
depends on the relative magnitude of the differential EEG and
induced noise signals, among other factors, that directly
impact the review and patient diagnosis.

OVERVIEW

[0005] Induced noise levels can be reduced through shield-
ing electrodes and connectors. Proper shielding of discrete
electrodes can be achieved only by applying a shield plane to
each channel, for example with a coaxial cable for each elec-
trode. However coaxial cable can be impractical and prohibi-
tive in terms of cost, product complexity and safety concerns.
[0006] Traditional electrode caps employ standard EEG
electrodes. However, the construction of electrode caps
allows electrode conductor bundling, for example in a unified
wiring harness, for a portion of the conductor run between the
patient and recorder. A unified wiring harness can include a
plurality of discrete conductors (e.g., wires) bundled in a
ribbon cable and terminated at each end with a connector
configured to couple the discrete conductors to corresponding
terminals on a recorder. Before reaching the recorder, as well
as inside the cap itself, the conductors are separated to allow
connectivity and physical electrode positioning.

[0007] The use of a wiring harness provides a uniform, or
global, shield plane applied to the entire set of channels, by
surrounding the harness with a conductive layer connected to
a shield potential (typically system ground). Because shield
effectiveness depends on the consistent relative position of
the shield plane and conductor(s), this approach is not suit-
able for the unbundled sections of electrode cable. As a result,
global shielding is of limited use with traditional electrodes
and cap assemblies. In addition, due to safety reasons, no
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active potentials (such as ground) are available through stan-
dard EEG connector interfaces.

[0008] An EEG recorder, such as a microEEG™ available
from Bio-Signal Group of Brooklyn, N.Y., can utilize a multi-
conductor connector to interface with an electrode harness.
When an EEG recorder is used with an electrode headset a
multi-conductor connector makes EEG recording setup much
easier. For example, the electrodes are pre-positioned at spe-
cific locations within the electrode headset, which translate
into specific physical locations on the patient head when the
headset is applied. These locations are associated with spe-
cific channel labels that can aid neurologists in correlating the
signals collected at each channel with their corresponding
electrode location. When using discrete electrodes, the
recording technician must be responsible for associating the
right channel with a particular physical electrode location on
the head of the patient. By using a predefined electrode array
and a pre-wired multi-conductor connector, this correlation is
therefore assured.

[0009] A multi-channel connector also allows the use of a
unified wiring harness, and therefore global shielding, over
the entire distance between the electrodes and the EEG
recorder. In addition, the predefined conductor location
allows the supply of an active shield potential without the risk
of patient connection. In a traditional cap a portion of the
electrode harness would remain unprotected at the individual
electrode conductor wiring inside the cap that spread out in
order to allow discrete electrode positioning.

[0010] A flex circuit-based electrode strip can form a head-
set that includes the electrode conductors in the plane of the
flex circuit, for example, a conductive layer applied on one
side of the dielectric maintains a consistent separation dis-
tance from the electrodes and conductors on the opposite side
of the dielectric. This configuration offers excellent shielding
properties that can improve the accuracy of EEG readings. An
example flexible headset can include flex circuit strips termi-
nated with a cable connector that provide a shield plane
connection that electrically couples the shield plane of the
headsetand a ground terminal of an EEG recorder electrically
through shielding surrounding a cable bundle that contains
separate conductors that correspond to each electrode in the
headset. Additionally, deployment of an EEG headset as a
diagnostic tool in fast-paced and challenging environments
such as hospital Emergency Departments can be simplified
with a single-use EEG flex-headset by minimizing the time
and effort required by a user to properly position and secure
the EEG headset.

[0011] This overview is intended to provide an overview of
subject matter of the present patent application. It is not
intended to provide an exclusive or exhaustive explanation of
the invention. The detailed description is included to provide
further information about the present patent application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Inthe drawings, which are not necessarily drawn to
scale, like numerals may describe similar components in dif-
ferent views. Like numerals having different letter suffixes
may represent different instances of similar components. The
drawings illustrate generally, by way of example, but not by
way of limitation, various embodiments discussed in the
present document.

[0013] FIG. 1illustrates an example EEG sensor headset, in
accordance with some embodiments.
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[0014] FIG. 2illustrates an example auxiliary sensor head-
set assembly, in accordance with some embodiments.
[0015] FIG.3A-3C illustrate an example EEG sensor head-
set, in accordance with some embodiments.

[0016] FIG. 4A illustrates a side view of an example EEG
sensor headset and auxiliary sensor, in accordance with some
embodiments.

[0017] FIG. 4B illustrates a rear view the example EEG
sensor headset and auxiliary sensor of FIG. 4A, in accordance
with some embodiments.

[0018] FIG.4C illustrates a partial view of an example EEG
sensor headset and auxiliary sensor headset assembly, in
accordance with some embodiments.

[0019] FIG.Sillustrates an example electrode sensor layout
of the prior art.
[0020] FIG. 6A illustrates an example flex circuit EEG

sensor strip, in accordance with some embodiments.

[0021] FIG. 6B illustrates an example shield layer of a flex
circuit EEG sensor strip, in accordance with some embodi-
ments.

[0022] FIG. 6C illustrates an example multi-layer shielded
flex circuit EEG sensor strip, in accordance with some
embodiments.

[0023] FIG. 7 illustrates a detail view of an example con-
nector of a multi-layer shielded flex circuit EEG sensor strip,
in accordance with some embodiments.

[0024] FIG. 8 illustrates a cross-sectional view of an
example FEG sensor assembly. in accordance with some
embodiments.

[0025] FIG. 9 illustrates a cross-sectional view of an
example FEG sensor assembly, in accordance with some
embodiments.

[0026] FIG. 10 illustrates a cross-sectional view of an
example FEG sensor assembly. in accordance with some
embodiments.

[0027] FIG. 11 illustrates an example cross-hatched shield
layer of a flex circuit EEG sensor strip, in accordance with
some embodiments.

[0028] FIG. 12 illustrates an example of an EEG sensor
assembly, in accordance with some embodiments.

[0029] FIG. 13 illustrates an example of a separate EEG
sensor assembly strip, in accordance with some embodi-
ments.

[0030] FIG. 14 illustrates an example of an EEG sensor
assembly and an EEG sensor assembly strip, in accordance
with some embodiments.

[0031] FIG. 15 illustrates an example of an EEG sensor
assembly, in accordance with some embodiments.

[0032] FIG. 16 illustrates an example of an EEG sensor
assembly and an EEG sensor assembly strip, in accordance
with some embodiments.

[0033] FIG. 17 illustrates an example dual-layer foam res-
ervoir, in accordance with some embodiments.

[0034] FIG. 18 illustrates a cross-sectional view of an
example EEG sensor assembly with a dual-layer foam reser-
voir, in accordance with some embodiments.

DETAILED DESCRIPTION

[0035] EEG recorders take advantage of the fact that EEG
signals are measured differentially (recording the difference
between a reference and target channel), to improve the sig-
nal-to noise ratio (SNR) of the useful signal by rejecting the
common-mode portion. To the extent that induced noise
affects both channels the noise is rejected.

Jan. 8, 2015

[0036] Surface EEG (e.g., non-invasive) electrodes tradi-
tionally consist of a small conductive metallic alloy dome
welded to awire for transmitting EEG signals to the recording
device. Quality electrical contact with the scalp is achieved by
filling the dome cavity with conductive paste or gel, then
pressing and securing the electrode to the skin at the desired
location. In discrete electrode applications, the surface ten-
sion of the conductive paste is enough to keep the electrode in
place and ensure contact. In others, a flexible cap material is
used to keep electrodes pressed in place. Cap electrodes are
generally used in conjunction with electrode gel instead of
paste. In order to prevent gel migration during use, cap elec-
trodes are generally mounted in a hollow container filled with
gel.

[0037] In an example flexible circuit implementation of a
sensor headset, the metallic dome can be replaced by an
electrode layer of silver-silver chloride thatis attached a piece
of low-density foam impregnated with conductive gel. A low-
tack adhesive layer can surround the electrode area. The sen-
sor headset can be pressed on the head, allowing the foam
sponge to compress and make contact with the scalp. The gel
can permeate the hair and establish an electrical contact
between the scalp and conductive electrode layer.

[0038] Additionally, EEG recording interpretations rely on
symmetry. For example, brain activity detected by an elec-
trode positioned at a specific location on the left hemisphere
1s, in a healthy brain, typically expected to show a high degree
of symmetry with brain activity detected by an electrode
positioned at the corresponding location on the right hemi-
sphere. As a result, a differential measurement performed
between electrodes placed at symmetrical locations about a
center line, such as an imaginary curve across the top of the
head connecting the nasion at the bridge of the nose to the
inion where the spinal cord attaches at the back of the head,
and at least one reference electrode placed on the center line.
With this approach, EEG signals from electrodes that are not
on the center line are collected in pairs, from corresponding
locations on the left and right sides of the brain. Accurate
positioning of pair electrodes, both relative to each other as
well as to the center line, can therefore impact the quality of
EEG measurements. Electrode positioning standards, such as
the International 10-20 System, provide guidance for the
specific pair locations to be recorded.

[0039] The number of EEG channels used during a record-
ing can vary based on application. For example, a valid EEG
canhave as few as two channels, such as in an amplitude EEG
test performed on a neonate where the electrodes in positions
P3 and P4 are monitored. In another example, a valid EEG test
can utilize sixteen channels. Other scenarios may utilize other
various numbers of EEG sensors as needed. Traditional elec-
trode caps are generally inflexible with regard to the number
of electrodes on the cap.

[0040] In an example, a sensor headset can provide a
twenty sensor configuration, as described by the International
10-20 positioning system, and also a right outer canthus
“ROC” channel and a left outer canthus “LOC” channel. In
another example, the sensor headset can provide a scaled
down implementation of sixteen channels, plus ROC and
LOC channels. A flex circuit-based sensor headset implemen-
tation can utilize a flat, flexible dielectric layer (insulator) on
which conductive traces and electrodes are printed. The con-
ductors for each channel can be distributed anywhere on the
surface in a pattern that minimizes the size of the sensor
headset, thereby reducing the material and cost required for
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production of the sensor headset. In an example, a sensor
headset can include multi-layer implementations, such as
having a dielectric separate two sets of electrode channel
conductors or a shield plane. The shield plane can be coupled
to an electrical ground.

[0041] Anadvantageofa flex circuit based electrode strip is
that the electrode conductors exist only in the plane of the flex
circuit, which means that a conductive shield layer applied on
the opposite side of the dielectric maintains a consistent sepa-
ration distance from the electrodes and conductors, and there-
fore offers excellent shielding properties. An example elec-
trode flex-headset can include flex-circuit strips terminated
with acable connector. A conductive metallic foil 30 included
in a shielded ribbon cable can link the flex-headset to an EEG
recorder. A middle-layer is conductive metallic foil, and can
be connected to the shield potential shield plane of the sensor
through exposed terminal conductors.

[0042] Combining an EEG electrode harness connector
with a flex-circuit headset design can provide a global shield
plane to the entire length of conductor, including the elec-
trodes themselves, providing effective induced-noise rejec-
tion properties, improved patient comfort, and therefore
improved recorded EEG signal quality.

[0043] FIG. 1 illustrates an example EEG sensor headset
100, in accordance with some embodiments. In an example,
the EEG sensor headset 100 can include an elongated central
strip 102 defining one or more electrode-ports 104 and
including a plurality of electrodes 106 and a connector 180.
The elongated central strip 102 can be sized to cover at least
a portion of a center line from a nasal bridge to an occipital
protuberance in a posterior part of a patient’s head, and being
at least partially coated with a first adhesive on a patient side.
The first adhesive can maintain a desired electrode contact
pressure with the scalp of the patient, while remaining easily
removable and minimizing discomfort due to contact with
hair.

[0044] In an example, the EEG sensor headset 100 can
include an anterior member 110 including a first left wing 112
and a first right wing 114. The first left wing 112 and the first
right wing 114 can each have at least two electrodes 106. At
least a portion of the anterior member 110 can be coated with
the first adhesive on the patient side. A left-end portion 116 of
the first left wing 112 and a right-end portion 118 of the first
right wing 114 can be coated with a second adhesive on the
patient side.

[0045] In an example, the second adhesive can secure the
EEG headset 100 by providing additional support at overlap
points, and provide stability at ends points that are positioned
over clear skin (e.g., skin that is shaved or otherwise free of
hair). The ability to overlap and connect multiple portions of
EEG sensor headset can provide physical stability, which can
improve the quality of an EEG diagnostic recording.

[0046] In an example, the first adhesive can be a low-tack
adhesive, and the second adhesive has a higher tack than the
first adhesive. The low-tack adhesive can have an adhesive
strength such that the EEG sensor headset 100 can be affixed
to hair on the patient’s head and subsequently removed from
the patient without causing pain from the first adhesive pull-
ing the hair during removal. The second adhesive can be
affixed to bare skin of the patient, for example on the fore-
head, cheek, or side of the patient’s face where hair is not
typically present.

[0047] Inanexample, the second adhesive can have a tacki-
ness that is twice as strong as a tackiness of the first adhesive.
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In an example, the second adhesive can include an application
of the first adhesive at an application rate that is twice the
thickness of an application rate of first adhesive, resulting in
the second adhesive being formulaically identical to the first
adhesive, but having a tackiness that is twice as strong as the
tackiness of the first adhesive. In an example, an adhesive can
include an acrylate and dispersion based pressure-sensitive
adhesive that does not cause skin irritation, such as KIWO-
PRINT® TATTOO D 164, available from Kissel & Wofi
GmbH of Mannheim, Germany or KIWO, Inc. of Seabrook,
Tex., which can be utilized as the first adhesive when applied
with a first thickness, and the second adhesive when applied
with a second thickness that is greater than the first thickness.

[0048] In an example, the EEG sensor headset 100 can
include a second anterior member including a second left
wing 120 and a second right wing 124. The second left wing
120 and the second right wing 124 can each have an electrode
106. At least a portion of the second anterior member can be
coated with the first adhesive on the patient side. A left-end
portion 126 of the second left wing 120 and a right-end
portion 128 of the second right wing 124 can be coated with
the second adhesive on the patient side.

[0049] In an example, the EEG sensor headset 100 can
include a right side member 130 including an electrode 106,
at least a portion of the right side 130 member being coated
with the first adhesive, and a right contact member 132
coupled to the right side member 130 by a first lateral flex
joint 134. The right contact member 132 can be coated with
the second adhesive on the patient side.

[0050] Lateral flex joints (LFJ) can be formed in a flex
circuit by removing a portion of the flex circuit strip, thereby
providing a bendable joint perpendicular to a plane of the flex
strip while maintaining rigidity within the plane. LFJ can
include cutout areas, cleared of adhesive layers, which facili-
tate localized outward bowing of the flex circuit material and
thereby allow side-to-side adjustments of adjacent strip com-
ponents. This provides flexibility in an EEG sensor headset
that allows the EEG sensor headset to take on a shape that
conforms to a variety of head sizes. LFJI can include one or
more traces that can couple an electrode 106 with the con-
nector 180.

[0051] In an example, the EEG sensor headset 100 can
include a left side member 136 including an electrode 106, a
portion of the left side member being coated with the first
adhesive on the patient side, and a left contact member 138
coupled to the left side member 136 by a second lateral flex
joint 140. The left contact member 138 can be coated with the
second adhesive on the patient side. In an example, the EEG
sensor headset 100 can include a posterior member 150
coated with the first adhesive. The posterior member 150 can
include a third left wing 160 having at least three electrodes
106 on the patient side, and an upper external adhesion loca-
tion 162 and a lower external adhesion location 164 coated
with the second adhesive on an outer side opposite the patient
side. The posterior member 150 can include a third right wing
170 having at least three electrodes 106 on the patient side,
and an upper external adhesion location 172 and a lower
external adhesion location 174 coated with the second adhe-
sive on the outer side.

[0052] In an example, the EEG sensor headset 100 can
include a connector 180 disposed on the elongated central
strip 102 between the anterior member 110 and the posterior
member 150. The connector 180 can electrically couple to the
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electrodes 106 by respective traces. The connector 180 can
include a terminal corresponding to the respective electrodes
106.

[0053] In an example, the EEG sensor headset 100 can
include a shield plane coupled to a flexible outer substrate.
The flexible outer substrate can provide a backing to the EEG
sensor headset 100. A dielectric material can be disposed
between the shield plane and the electrodes 106, such that the
shield plane is opposite the patient side of the electrodes and
the electrodes are disposed on the dielectric material.

[0054] In an example, the EEG sensor headset 100 can
include a second connector 182 electrically coupled to some
the electrodes 106 by a plurality of traces, the second connec-
tor 182 including a terminal corresponding to each respective
electrode. The connector 180 can be coupled to the electrodes
106 that are not electrically connected to the second connec-
tor 182. In an example, the connector 180 and the second
connector 182 can both include a shield terminal that is elec-
trically coupled to the shield plane.

[0055] In an example, the EEG sensor headset 100 can
include a third electrode 148 disposed on the first right wing
114 of the anterior member 110, and a lower ocular member
142 having an electrode 144, coupled to the left contact mem-
ber 138 by a third lateral flex joint 146. The second lateral flex
joint 140 and the third lateral flex joint 146 can include a trace
electrically coupling the electrode 144 of the lower ocular
member 142 to the connector 180. In an example, the first
lateral flex joint 134, the second lateral flex joint 140, and the
third lateral flex joint 146 can have a width that is less than
one-half a width of the elongated central strip 102.

[0056] In an example, the EEG sensor headset 100 can
include at least nineteen electrodes that provide at least six-
teen EEG channels and one or more reference channels. The
EEG sensor headset 100 can include an electrode providing a
[0057] LOC channel, and an electrode providing a ROC
channel. In an example, the EEG sensor headset 100 can
include a plurality of dual-layer foam reservoirs, each one of
the plurality of dual-layer foam reservoirs coupled to an elec-
trode. An inner layer of the plurality of dual-layer foam res-
ervoirs can include a conductive gel. In an example, the EEG
sensor headset 100 can include a plurality of partial perfora-
tions in the flexible outer substrate, each partial perforation
corresponding to a location of one of the electrodes.

[0058] In an example, the EEG sensor headset 100 can be
affixed to the head of patients with various sizes of heads such
that the elongated central strip 102 covers the center line of
the patient (e.g., from nasion to inion) such that the left-end
portion 116 of the first left wing 112 is releasably adhered to
the lower external adhesion location 164 of the third left wing
160, the left-end portion 126 of the second left wing 120 is
releasably adhered to the upper external adhesion location
162 of the third left wing 160, and the left side member 136 is
releasably adhered to the left-end portion 116 of the first left
wing 112 and the third left wing 160. In a similar manner, the
right-end portion 118 of the first right wing 114 is releasably
adhered to the lower external adhesion location 174 of the
third right wing 170, the right-end portion 128 of the second
right wing 124 is releasably adhered to the upper external
adhesion location 172 of the third right wing 170, and the
right side member 130 is releasably adhered to the right-end
portion 118 of'the first right wing 114 and the third right wing
170.

[0059] FIG. 2 illustrates an example auxiliary sensor head-
set assembly 200, in accordance with some embodiments.
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The auxiliary sensor assembly 200 can include a center strip
202, an electrode access location 204, and a pair of electrodes
206 configured to mate with the pair of electrode ports 104 of
the elongated central strip 102 of the EEG sensor headset 100
of FIG. 1. The mating of the pair of electrodes 206 with the
pair of electrode port 104 can provide a secure, repeatable,
and predictable physical connection between the auxiliary
sensor assembly 200 and the EEG sensor headset 100. The
electrode access location 204 can provide physical access to
an electrode 106 disposed on the elongated central strip 102
of the EEG sensor headset 100.

[0060] In an example, the auxiliary sensor assembly 200
caninclude a left auxiliary wing 208 having an electrode 106
and a right auxiliary wing 210 having an electrode 106. The
left auxiliary wing 208 can be coupled to a left extension 212
by a fourth lateral flex joint 214. The right auxiliary wing 210
canbe by coupled to aright extension 216 by a fifth lateral flex
joint 218. A left ear piece 220, having an electrode 106, can be
coupled to the left extension 212 by a sixth lateral flex joint
222. A right ear piece 224, having an electrode 106, can be
coupled to the right extension 216 by a sixth lateral flex joint
226. In an example, the auxiliary sensor assembly 200 can
include a connector electrically coupled to each of the elec-
trodes 106 and the pair of electrodes 206 by a respective trace.
[0061] In an example, the auxiliary sensor assembly 200
can include a shield plane coupled to a flexible outer sub-
strate. The flexible outer substrate can provide a backing to
the auxiliary sensor assembly 200. The flexible outer sub-
strate can provide a dielectric material disposed between the
shield plane and the electrodes 106 and the pair of electrodes
206, such that the shield plane is opposite the patient side of
the electrodes and the electrodes are disposed on the dielec-
tric material.

[0062] FIG. 3A illustrates an example EEG sensor headset
300, in accordance with some embodiments. The EEG sensor
headset 300 can include an embodiment of EEG sensor head-
set 100 of FIG. 1.

[0063] For example, the EEG sensor headset 300 includes
an elongated central strip 302 with opening 304 (e.g., elec-
trode-port 104) disposed over the center line of the patient
such that a left-end portion 316 of a first left wing 312 is
releasably adhered to a lower external adhesion location 364
of a third left wing 360, a left-end portion 326 of a second left
wing 320 is releasably adhered to an upper external adhesion
location 362 of a third left wing 360, and a left side member
336 is releasably adhered to the left-end portion 316 of the
first left wing 312 and the third left wing 360. A left contact
member 338 can be coupled by a lateral flex joint to the left
side member 336. A lower ocular member 342 can be coupled
to a left contact member 338 by a lateral flex joint.

[0064] FIG. 3B illustrates an example EEG sensor headset
300, in accordance with some embodiments. As shown gen-
erally in FIG. 3A, the EEG sensor headset 300 can include a
LOC electrode 344 on the lower ocular member 342 disposed
below a patient’s left eye. The lower ocular member 342 can
be coupled to the left contact member 338 of the EEG sensor
headset 300 by a lateral flex joint 346. The lateral flex joint
346 can allow the lower ocular member 342 to be adjusted up
or down relative to the EEG sensor headset 300 such that the
lower ocular member 342 is properly positioned below the
patient’s left eye. The lower ocular member 342 can include
an adhesive opposite the electrode such that the lower ocular
member 342 can be folded back and adhered to the left con-
tact member 338. The lateral flex joint 346 can be bent at an
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angle of approximately 180 degrees, thereby completely fold-
ing the lower ocular member 342 away from the patient’s left
eye.

[0065] FIG. 3C illustrates an example EEG sensor headset
300, in accordance with some embodiments. In an example,
the EEG sensor headset 300 can include an anterior member
310 with a first right wing 314. The first right wing 314 can
each have at least two electrodes 306. A right-end portion 318
of the first right wing 314 can be coated with an adhesive. The
EEG sensor headset 300 can include a second right wing 324
having a right-end portion 328. The EEG sensor headset 300
can include a right side member 330 including an electrode
106, at least a portion of the right side 330 member being
coated with the first adhesive, and a right contact member 332
coupled to the right side member 330 by a first lateral flex
joint 334. The posterior member of EEG sensor headset 300
can include a third right wing 370 having an upper external
adhesion location 372 and a lower external adhesion location
374.

[0066] As illustrated in FIG. 3C, the right-end portion 318
of the first right wing 314 can be releasably adhered to the
lower external adhesion location 374 of the third right wing
370, the right-end portion 328 of the second right wing 324
can be releasably adhered to the upper external adhesion
location 372 of the third right wing 370, the right side member
330 can be releasably adhered to the right-end portion 318 of
the first right wing 314, the right-end portion 328 of the
second right wing 324, and the third right wing 370.

[0067] FIG. 4A illustrates a side view of an example EEG
sensor headset 400 and an auxiliary sensor 450, in accordance
with some embodiments. In an example, the EEG sensor
headset 400 does not include the lower ocular member 342 or
right ocular member 348 of EEG sensor headset 300. The
EEG sensor headset 300 can otherwise include the members,
wings, and electrodes as presented in FIGS. 3A-3C above. In
an example, the auxiliary sensor 450 can be coupled to the
EEG sensor headset 400 after the EEG sensor headset 400 is
affixed to a patient’s head, or prior to being the combination
of the EEG sensor headset 400 and the auxiliary sensor 450
being placed on the patient.

[0068] In an example, the auxiliary sensor assembly 450
can include a central member 452 defining a port 454 and
having one or more electrodes 456 configured to mate with an
electrode port(s) of the elongated central strip. The port 404
can be disposed at a location along the central member 404
such that an electrode 406 of the elongated central strip 402 is
accessible through the opening defined by port 454.

[0069] In an example, the auxiliary sensor assembly 450
can include aleft auxiliary wing 460 having an electrode 456.
A left extension 462 can be coupled to the left auxiliary wing
by a lateral flex joint. A left ear piece 464, having an electrode
456, can be coupled to the left extension 462 by a lateral flex
joint. FIG. 4B illustrates a rear view the example EEG sensor
headset and auxiliary sensor of FIG. 44, in accordance with
some embodiments. In an example, the auxiliary sensor
assembly 450 can include a right auxiliary wing 470, having
an electrode 456, and a right extension 472 coupled to the
right auxiliary wing 470 by afifthlateral flex joint 474. A right
ear piece 478, having an electrode 456, can be coupled to the
right extension 472 by a lateral flex joint 478.

[0070] In an example, one or more tie down strips 490 that
can be attached to the EEG sensor headset 400. The one or
more tie down strips 490 may include a left-side strip 492 and
a right-side strip 494. Tie down strips 490 may include flat
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flexible substrate material and one or more adhesives. Tie
down strips 490 generally do not include traces, connectors or
electrodes. Tie down strips 490 can have various sizes and be
utilized to secure EEG sensor headset 400 to a patient’s head.
For example, in a scenario where a patient has long or dense
hair a tie-down strip 490 may be utilized to provide extra
support to secure the EEG sensor headset 400 to the patient.
[0071] FIG. 4C illustrates a partial view of an example EEG
sensor headset 400 and auxiliary sensor headset assembly
450, in accordance with some embodiments. In an example,
the auxiliary sensor assembly 450 can include a connector
480 electrically coupled to the electrodes by a plurality of
traces, each trace connecting a single electrode to an indi-
vidual terminal of the connector. In an example, as depicted in
FIG. 4C, the central member 452 can define the port 454 such
that an electrode 406 of the elongated central strip 402 is
accessible through the opening defined by port 454.

[0072] FIG. 5illustrates an example electrode sensor layout
of the prior art that can conform to the guidelines provided in
the International Standard 10-20

[0073] System.

[0074] In an example, the electrode sensor layout of the
International Standard 10-20 System can be provided by an
example embodiment of the EEG sensor headset 400 and
auxiliary sensor headset assembly 450 having, in combina-
tion, at least twenty-one electrodes arranged according to the
International Standard 10-20 System.

[0075] FIGS. 6A-6C illustrate various layers of an example
embodiment of a shielded flex circuit EEG sensor strip.
[0076] FIG. 6A illustrates an example shielded flex circuit
EEG sensor strip 600, in accordance with some embodi-
ments. In an example, the EEG sensor strip 600 is outlined in
the shape of an EEG sensor headset by a dielectric material
605 forming a flexible substrate. An electrode layer 610 is
included on one side (e.g., a patient facing side) of the dielec-
tric material 605. The electrode layer 610 can include both
conductive traces 612 and electrode sensors 614. The elec-
trode layer 610 can include a cable attachment portion 615
(e.g., a connector) that consolidates the conductive traces 612
from the electrodes 614 at a suitable location for coupling the
electrodes, via the traces, to an EEG recordet.

[0077] FIG. 6B illustrates an example shield layer 620 of a
flex circuit EEG sensor strip 600, in accordance with some
embodiments. In an example, the shield plane layer 620 is
disposed on a side of the dielectric material 605 that is oppo-
site the electrode layer 610 of F1G. 6 A. The shield plane layer
620

[0078] FIG. 6C depicts an example embodiment of a
shielded flex circuit EEG sensor strip 600 that includes an
electrode layer 610, a dielectric material 605, and a shield
plane layer 620 that are stacked together to form an exem-
plary grounded flexible multi-electrode EEG sensor assem-
bly.

[0079] FIG. 7 illustrates a detail view of an example con-
nector 615 of a multi-layer shielded flex circuit EEG sensor
strip 600, in accordance with some embodiments. In an
example, connector 615 can include one or more shield-plane
connections 616 and electrode terminals 618. The one or
more shield-plane connections 616 and electrode terminals
618 can be coupled to an electrode harness cable interface and
thereby electrically connected to an EEG recorder. Shielding
can be therefore continuously provided from the individual
electrodes to the EEG recorder by the shield plane layer 620
and a shielded multi-conductor cable.
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[0080] FIG. 8 illustrates a cross-sectional view of an
example EEG sensor assembly 800, in accordance with some
embodiments. In an example, the EEG sensor assembly 800
includes an outer insulating surface 802, a shield layer 804
that can be coupled to a ground terminal of an EEG recorder,
adielectric layer 806 that can form a flexible substrate that the
shield layer 804 is printed on, an electrode layer 808 that can
be printed or etched onto the dielectric layer 806, and a
removable adhesive cover 810 that can protect the electrode
layer 808 until the EEG assembly is ready for use.

[0081] In an example, EEG sensor assembly 800 can also
include a memory shape film or foil that can bias the EEG
sensor assembly 800 into a concave shape that can conform to
the shape of the head of a patient. The memory shape film or
foil can be included as a separate layer or integrated as part of
another layer.

[0082] In an example, the dielectric layer 806 can have a
thickness of approximately two mil. The grounded shield
layer 804 can be a copper or copper-alloy material or film.
The dielectric layer 806 can be a polyester or polyimide
material or film. The electrode layer 808 can be a silver or
silver-chloride material or film. Additional embodiments
with similar or equivalent materials are also contemplated.

[0083] FIG. 9 illustrates a cross-sectional view of an
example EEG sensor assembly 850 that includes an outer
insulating surface layer 802, a grounded shield layer 804, a
dielectric layer, an electrode layer 808, and an adhesive layer
860 that can removably attach the EEG sensor assembly 850
to a patient.

[0084] FIG. 10 illustrates a cross-sectional view of an
example EEG sensor assembly 950, in accordance with some
embodiments. The example EEG sensor assembly 950 can
include a removable cover 960 to protect the electrode layer
and surrounding adhesive layer 958 prior to use. The remov-
able cover 960 can be peeled off of the EEG sensor assembly
950 while the adhesive 958 remains in contact with the EEG
sensor assembly 950.

[0085] FIG. 11 illustrates an example cross-hatched shield
layer of a flex circuit EEG sensor assembly, in accordance
with some embodiments. In an example, shield plane 970 can
include a conductive layer that is printed on the dielectric in a
cross-hatch or lattice pattern. Alternative patterns such as a
grid or array configuration are also contemplated. The traces
or openings in a grid or lattice pattern can be sized such that
interference from ambient electromagnetic noise is reduced
or eliminated, while providing the EEG sensor assembly with
the capability of flexing to easily conform to the shape of a
patient’s head. The shield plane 970 with a cross-hatch or
another perforated design can be utilized with any one of the
EEG sensor assemblies or strips discussed herein.

[0086] FIG. 12 illustrates an example of an EEG sensor
assembly 1000 that includes a plurality of electrodes 1005
that can be distributed throughout the EEG sensor assembly
1000. The electrodes 1005 can be printed on a first side of a
dielectric strip that provides the outline of the EEG sensor
assembly 1000. A shield plane, such as those depicted in FIG.
6B or FIG. 11, can be printed on a second side of the dielectric
strip opposite the first side.

[0087] FIG. 13 illustrates an example of a separate EEG
sensor assembly strip 1010 that can be used alone, or in
combination with EEG sensor assembly 1000 to provide cov-
erage of all of the electrode placement locations as suggested
by a standard 10-20 electrode pattern. Each individual EEG
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sensor assembly can include its own connector to individual
traces in the assembly, thereby coupling each electrode to an
EEG reader.

[0088] FIG. 14 illustrates an example of both the EEG
sensor assembly 1000 and the EEG sensor assembly strip
1010 disposed over the top of the head of a patient. In an
example embodiment the electrodes are spaced apart in the
EEG sensor assembly 1000 such that the electrodes conform
to some or all of the electrode placement locations as sug-
gested by a standard 10-20 electrode pattern.

[0089] FIG. 15 illustrates an example of an EEG sensor
assembly 1100 that includes a plurality of branches 1102 that
extend from a central trunk portion 1104. One or more con-
nector interfaces can include a plurality of terminals coupled
to traces corresponding to respective electrodes 1106. The
EEG sensor assembly 1100 can include a shield plane on a
surface opposite the electrodes 1106.

[0090] FIG. 16 illustrates an example of an EEG sensor
assembly 1200 that includes three separate sub-assemblies. A
frontal assembly 1202 can be secured to a patient’s forehead.
A coronal assembly 1204 can be secured over the top of a
patient’s head such that the ends of the coronal assembly are
proximate to the patient’s ears. A rear assembly 1206 can be
secured to the back of a patient’s head in a position proximate
to the base of the spine. Fach of the sub-assemblies can
include a shield layer and a separate connector that interfaces
each one of a plurality of electrodes 1208 in each sub-assem-
bly to a shielded multi-connector cable that 1s coupled to an
EEG recorder.

[0091] FIG. 17 illustrates a dual-layer foam reservoir 970
that includes an inner layer 912 of low-density, high perme-
ability foam, saturated with conductive gel. The inner layer
912 protrudes above an outer layer 910, thereby ensuring
initial contact with the scalp during application. The surface
area of the inner layer 912 can correspond to the area of the
electrode (e.g., a silver-silver chloride disk) the inner layer
912 is disposed above.

[0092] 1In an example, the inner layer 912 can be pressure
fitted inside the outer layer 910.

[0093] The outer layer 910 can include a foam that is not
gelled and is of a higher density and lower permeability than
the foam of the inner layer 912. The outer layer 910 can be
affixed to an adhesive layer surrounding an electrode, thereby
providing a rigid positioning of the pressure-fitted inner layer
912.

[0094] In example embodiments, the outer layer 910 can
provide one or more of the following properties or advantages
over alternative electrode assemblies. For example, increased
electrode stability can be provided due to the mounting of the
outer layer 910 on the adhesive layer and the outer layer’s
higher compression resistance. In an example, the outer layer
910 can provide a semi-permeable containment chamber for
the gel-soaked inner layer 912 which keeps the gel concen-
trated in the target area. In addition, the outer layer 910
provides slow gel absorption, thereby keeping any excess gel
contained and helping prevent bridging (e.g., electrical con-
duction or shorts between electrodes due to gel migration). In
an example, the outer layer 910 provides the capability of
re-gelling the inner layer 912 by providing expansion space
for additional conductive gel to be added to the inner layer
912.

[0095] In an example, a re-gel cavity 914 can be formed
though the center of the inner layer 912 that can align with a
semi-perforated punch-through area in a flex circuit material
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(such as those discussed above), The semi-perforated punch-
through area can allow a user (e.g., an EEG technician, or
medical doctor) to penetrate the electrode assembly with a
blunt needle and apply additional conductive gel to the elec-
trode.

[0096] FIG. 18 illustrates a cross-section view of a dual-
layer foam reservoir 970 of FIG. 17 disposed on an EEG
sensor strip 900. The EEG sensor strip 900 can include an
outer insulating surface layer 902, a shield layer 904, a dielec-
tric layer 906, and an electrode layer 908. The inner layer 912
of the dual-layer foam reservoir 970 can be affixed to the
electrode layer 908 by adhering the outer layer 910 to a
portion of the dielectric layer surrounding an individual elec-
trode.

[0097] In an example, the re-gel cavity 914 formed at the
center of the inner layer 912 can be accessed by inserting a
blunt needle through the outer insulating surface layer 902,
the shield layer 904, the dielectric layer 906, and the electrode
layer 908. In an example, a removable adhesive cover 916 can
be coupled to the dielectric layer 906 to protect the electrode
layer 908. The removable adhesive cover 916 can be formed
from a rigid or semi-rigid material that resists compression
such that the dual-layer foam reservoir 970 is not compressed
prior to the removal of the removable adhesive cover 916. By
preventing the compression of the dual-layer foam reservoir
970 any conductive gel infused into the inner layer 912 is
retained.

[0098] The above detailed description includes references
to the accompanying drawings, which form a part of the
detailed description. The drawings show, by way of illustra-
tion, specific embodiments in which the invention can be
practiced. These embodiments are also referred to herein as
“examples.” Such examples can include elements in addition
to those shown or described. However, the present inventors
also contemplate examples in which only those elements
shown or described are provided. Moreover, the present
inventors also contemplate examples using any combination
or permutation of those elements shown or described (or one
or more aspects thereof), either with respect to a particular
example (or one or more aspects thereof), or with respect to
other examples (or one or more aspects thereof) shown or
described herein.

[0099] In the event of inconsistent usages between this
document and any documents so incorporated by reference,
the usage in this document controls.

[0100] Inthis document, the terms “a” or “an” are used, as
is common in patent documents, to include one or more than
one, independent of any other instances or usages of “at least
one” or “one or more.” In this document, the term “or” is used
to refer to a nonexclusive or, such that “A or B” includes “A
but not B,” “B but not A,” and “A and B,” unless otherwise
indicated. In this document, the terms “including” and “in
which” are used as the plain-English equivalents of the
respective terms “comprising” and “wherein.” Also, in the
following claims, the terms “including” and “comprising” are
open-ended, that is, a system, device, article, composition,
formulation, or process that includes elements in addition to
those listed after such a term in a claim are still deemed to fall
within the scope of that claim. Moreover, in the following
claims, the terms “first,” “second,” and “third,” etc. are used
merely as labels, and are not intended to impose numerical
requirements on their objects.

[0101] The above description is intended to be illustrative,
and not restrictive.
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[0102] Forexample, the above-described examples (or one
or more aspects thereof) can be used in combination with each
other. Other embodiments can be used, such as by one of
ordinary skill in the art upon reviewing the above description.
The Abstract is provided to comply with 37 C.F.R. §1.72(b),
to allow the reader to quickly ascertain the nature of the
technical disclosure. It is submitted with the understanding
that it will not be used to interpret or limit the scope or
meaning of the claims. Also, in the above Detailed Descrip-
tion, various features can be grouped together to streamline
the disclosure. This should not be interpreted as intending that
an unclaimed disclosed feature is essential to any claim.
Rather, inventive subject matter may lie in less than all fea-
tures of a particular disclosed embodiment. Thus, the follow-
ing claims are hereby incorporated into the Detailed Descrip-
tion as examples or embodiments, with each claim standing
on its own as a separate embodiment, and it is contemplated
that such embodiments can be combined with each other in
various combinations or permutations. The scope of the
invention should be determined with reference to the
appended claims, along with the full scope of equivalents to
which such claims are entitled.

What is claimed is:
1. An EEG sensor headset comprising:

an elongated central strip defining one or more electrode-
ports and including a plurality of electrodes and a con-
nector, the elongated central strip being sized to cover at
least a portion of a center line from a nasal bridge to a
spinal column of a patient, and being at least partially
coated with a first adhesive on a patient side;

an anterior member including a first left wing and a first
right wing, the first left wing and the first right wing each
having at least two electrodes, at least a portion of the
anterior member being coated with the first adhesive on
the patient side, a left-end portion of the first left wing
and a right-end portion of the first right wing being
coated with a second adhesive on the patient side;

a second anterior member including a second left wing and
a second right wing each having an electrode, at least a
portion of the second anterior member being coated with
the first adhesive on the patient side, a left-end portion of
the second left wing and a right-end portion of the sec-
ond right wing being coated with the second adhesive on
the patient side;

a right side member including an electrode, at least a por-
tion of the right side member being coated with the first
adhesive;

aright contact member coupled to the right side member by
a first lateral flex joint, the right contact member being
coated with the second adhesive on the patient side;

a left side member including an electrode, a portion of the
left side member being coated with the first adhesive on
the patient side;

a left contact member coupled to the left side portion by a
second lateral flex joint, the left contact member being
coated with the second adhesive on the patient side;

a posterior member coated with the first adhesive, the pos-
terior member including:

a third left wing having at least three electrodes on the
patient side, and an upper and a lower external adhe-
sion location coated with the second adhesive on an
outer side opposite the patient side, and
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a third right wing having at least three electrodes on the
patient side, and an upper and a lower external adhe-
sion location coated with the second adhesive on the
outer side;

aconnector disposed between the anterior member and the
posterior member, the connector electrically coupled to
the electrodes by respective traces, the connector includ-
ing a terminal corresponding to respective electrodes;
and

ashield plane coupled to a flexible outer substrate opposite
the patient side, the flexible outer substrate providing a
dielectric material disposed between the shield plane
and the electrodes.

2. The EEG sensor headset of claim 1, comprising:

a third electrode disposed on the first right wing of the
anterior member;

alower ocular member having an electrode, coupled to the
left contact member by a third lateral flex joint;

wherein the second lateral flex joint and the third lateral
flex joint include a one of the plurality of traces electri-
cally coupling the electrode of the lower ocular member
to the connector.

3. The EEG sensor headset of claim 2, wherein the lower
ocular member includes an adhesive opposite the electrode
such that the lower ocular member can be adhered to the left
contact member when the third lateral flex joint is bent at an
angle of approximately 180 degrees.

4. The EEG sensor headset of claim 2, wherein the plurality
of electrodes comprises at least nineteen electrodes.

5. The EEG sensor headset of claim 1, comprising:

a plurality of dual-layer foam reservoirs having an inner
layer encircled at least in part by an annular outer layer,
the inner layer in contact with a respective electrode.

6. The EEG sensor headset of claim 5, wherein the inner
layer of the plurality of dual-layer foam reservoirs includes a
conductive gel.

7. The EEG sensor headset of claim 5, further comprising
a plurality of partial perforations in the flexible outer sub-
strate, each partial perforation corresponding to a location of
oneofthe electrodes such that a conductive gel can be applied
through the flexible outer substrate to the inner layer.

8. The EEG sensor headset of claim 1, wherein the elon-
gated central strip covers the center line of the patient such
that: the left-end portion of the first left wing is releasably
adhered to the lower external adhesion location of the third
left wing; the left-end portion of the second left wing is
releasably adhered to the upper external adhesion location of
the third left wing; the left side member is releasably adhered
to the left-end portion of the first left wing and the third left
wing; the right-end portion of the first right wing is releasably
adhered to the lower external adhesion location of the third
right wing;: the right-end portion of the second right wing is
releasably adhered to the upper external adhesion location of
the third right wing; the right side member is releasably
adhered to the right-end portion of the first right wing, the
right-end portion of the second right wing, and the third right
wing.

9. The EEG sensor headset of claim 1, wherein the first
lateral flex joint, the second lateral flex joint, and the third
lateral flex joint have a width that is less than one-half a width
of the elongated central strip.

10. The EEG sensor headset of claim 1, further comprising:

a second connector electrically coupled to a set of the
electrodes by a plurality of traces, the second connector
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including a terminal corresponding to a respective elec-
trode of the set of the electrodes;

wherein the connector is coupled to the electrodes that are

excluded from the set of electrodes.

11. The EEG sensor headset of claim 1, wherein the second
adhesive has a higher tack than the first adhesive.

12. The EEG sensor headset of claim 11, wherein the
second adhesive has a tackiness twice as strong as the first
adhesive, the first adhesive and the second adhesive both
including a pressure-sensitive adhesive that does not cause
skin irritation.

13. The EEG sensor headset of claim 1, further comprising:

an auxiliary sensor assembly including:

a pair of electrodes configured to mate with the pair of
electrode ports of the elongated central strip,

a left auxiliary wing having an electrode,

a right auxiliary wing having an electrode,

a left extension coupled to the left auxiliary wing by a
fourth lateral flex joint,

a right extension coupled to the right auxiliary wing by
a fifth lateral flex joint,

a left ear piece having an electrode coupled to the, left
extension by a sixth lateral flex joint,

aright ear piece having an electrode coupled to the, right
extension by a seventh lateral flex joint, and

a connector electrically coupled to the electrodes by a
plurality of traces;

wherein the auxiliary sensor assembly defines a port dis-

posed at a location corresponding to an electrode of the
central strip when the pair of electrodes configured to
mate with the pair of electrode-ports of the elongated
central strip are disposed in their respective ports.

14. The EEG sensor headset of claim 13, wherein the
plurality of electrodes comprises twenty-one electrodes
arranged according to the International Standard 10-20 Sys-
tem.

15. A sensor headset comprising;

electrodes disposed on a flexible circuit assembly; and

foam reservoirs proximate respective electrodes, the foam

reservoir including:

an outer band of foam having an first surface toward the
flexible circuit assembly and an opposing second sur-
face away from the second flex circuit, the first surface
being coupled to the flexible circuit assembly and
extending about a respective electrode and defining a
volume proximate the electrode; and

an inner region of foam, having a lower density and
higher permeability than the outer band of foam, dis-
posed in the volume and in contact with the electrode
such that a portion of the inner volume of foam
extends beyond the second surface of the outer band.

16. The sensor headset of claim 15, wherein the inner
region of foam defines a central passageway from the elec-
trode to an external surface of the inner region of foam.

17. The sensor headset of claim 16, wherein the flexible
circuitry assembly and the electrode include a partial perfo-
ration coaxial to the central passageway of the inner region of
foam.

18. The sensor headset of claim 15, wherein outer band of
foam is annular and the inner region of foam is cylindrical.

19. The sensor headset of claim 14, wherein outer band of
foam is polyethylene with a density of at least at least 100
pores per inch (PPI), and the inner region of foam has a
density of at least 60 PPI
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20. The sensor headset of claim 15, wherein outer band of
foam is polyethylene with a density ofat least at least 90 pores
per inch (PPI), and the inner region of foam has a density of
at least 50 PPL

21. A method of manufacturing a multi-electrode sensor
headset comprising:

forming a base layer having a central member and at least

four transverse members extending from at least two
sides of the central member;

adhering a dielectric to the base layer;

printing, with a conductive ink, at least one electrode on

each of the transverse members, at least two electrodes
on the central member, and, a trace coupling the elec-
trodes and respective terminals at a connector portion.

22. The method of claim 21, further comprising:

adhering a dual-foam reservoir to each of the electrodes;

saturating an inner portion of each of the dual-foam reser-

voirs with a conductive gel; and

applying a releasable cover to the sensor headset.

23. The method of claim 21, wherein the base layer
includes atleast eight transverse members extending from the
at least two sides of the central member.

24. The method of claim 21, wherein the base layer
includes a plurality of lateral flex joints.

25. The method of claim 21, wherein the conductive ink
includes a silver chloride ink.

26. A shielded multi-electrode EEG headset comprising:

a flexible substrate layer of insulating material;

a shield layer coupled to an outer surface of the flexible

substrate layer;

an electrode layer printed on an inner surface of the flexible

substrate layer having electrodes and corresponding
traces, wherein the plurality of traces converge at a con-
nector, the connector including a shield layer terminal
coupled to the shield layer and terminals corresponding
to respective traces;

afirst adhesive located on a first portion of the inner surface

of the flexible substrate layer;
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a second adhesive located on a second portion of inner

surface of the flexible substrate layer; and

aremovable cover releasably adhered to the electrode layer

and at least a portion of the dielectric layer;

wherein the shield layer shields the electrode layer from

electromagnetic interference.

27. The shielded multi-electrode EEG headset of claim 26,
wherein the plurality of electrodes comprises nineteen elec-
trodes.

28. The shielded multi-electrode EEG headset of claim 26,
wherein the electrode layer is a silver chloride ink.

29. The shielded multi-electrode EEG headset of claim 26,
further comprising:

an auxiliary sensor assembly including:

a pair of electrodes disposed on an elongated central
strip,

a left auxiliary wing having an electrode,

a right auxiliary wing having an electrode,

a left extension coupled to the left auxiliary wing by a
fourth lateral flex joint,

a right extension coupled to the right auxiliary wing by
a fifth lateral flex joint,

a left ear piece having an electrode coupled to the, left
extension by a sixth lateral flex joint,

aright ear piece having an electrode coupled to the, right
extension by a sixth lateral flex joint, and

a connector electrically coupled to the electrodes by a
plurality of traces;

wherein the auxiliary sensor assembly defines a port dis-

posed at a location corresponding to an electrode of the
central strip when the pair of electrodes configured to
mate with the pair of electrode-ports of the elongated
central strip are disposed in their respective ports.

30. The shielded multi-electrode EEG headset of claim 29,
wherein the plurality of electrodes comprises twenty-five
electrodes arranged according to the International Standard
10-20 System.
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