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SYSTEMS AND METHODS FOR
PERFORMING AN ELECTROCARDIOGRAM

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

[0001] This application claims the priority benefit of U.S.
Provisional Patent Application No. 62/148,344 filed Apr. 16,
2015 and entitled “SYSTEMS AND METHODS FOR PER-
FORMING AN ELECTROCARDIOGRAM,” which is
incorporated herein by reference.

FIELD OF THE DISCLOSURE

[0002] This disclosure relates to systems and methods for
performing an electrocardiogram.

BACKGROUND

[0003] Typically, electrocardiograms (ECGs) are per-
formed in a clinical setting by trained clinicians, such as
registered nurses, doctors, nurses’ assistants, or ECG tech-
nicians. To perform an ECG, the clinician may place elec-
trodes in specific anatomical locations on the subject. For a
standard 12-lead electrocardiogram, there may be ten or
more electrodes that must be placed. Once the electrodes are
placed, the clinician may connect each electrode with its
corresponding cable. As such, electrocardiograms are often
subject to human error due to misplaced electrodes and/or
mismatched cables.

[0004] In addition, electrocardiograph machines are typi-
cally large, complex, with many cables, keys and buttons,
and thus expensive. Thus, their availability is limited to labs,
large and/or well-funded clinical practices, and hospitals.

SUMMARY

[0005] One aspect of the disclosure is related to a system
configured for performing an electrocardiogram (ECG).
Exemplary implementations may enable people with mini-
mal or no training to be able to perform an accurate ECG
test. An ECQG test, for example may include a 12-lead ECG.
One or more implementations of the system may eliminate
or greatly reduce many possibilities for human errors, such
as incorrect electrode placement, and/or mismatched elec-
trode/cable connections. Implementations of the system may
also make an ECG test more standardized for the same
human subject, thus making comparing ECG changes over
time more precise. The system may include integrated
pre-positioned electrodes on an electrode strip, a connector,
a data recorder, a connector, peripheral electrodes, a com-
puting platform, and/or other components. The data recorder
may include, in exemplary implementations, a compact
recorder. The compact recorder, for example, may include a
12-lead ECG recorder. The system described herein may
bring simplified, low cost ECGs (e.g., 12-lead ECGs) to
smaller and/or non-lab healthcare offices (e.g., pediatrics
offices), and may enable subjects to perform ECGs at home.
The electrode strip with prepositioned electrodes and a
simple snap-in connector may allow optimal ECG testing for
adults, children, and/or babies because of the easy and fast
electrode placement. In exemplary implementations, the
compact recorder provides better performance while reduc-
ing cost and size. Thus, the system may provide an afford-
able ECG testing machine for all clinicians and/or subjects,
and may increase the availability and convenience of ECG
testing. For example, due to the simplified electrode strip,
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one snap-in connector, and compact data recorder design,
the system may make performing a 12-lead test possible and
much easier on special, less cooperative populations (e.g.,
such as infants and children, patients with psychiatric con-
ditions, and animals).

[0006] The electrode strip may include multiple elec-
trodes. The multiple electrodes may be integrated into the
electrode strip. In some implementations, for a 12-lead
ECG, the electrode strip may include all and/or a portion of
the 10 electrodes typically used. Electrode strips having
different numbers of electrodes are contemplated and are
within the scope of the disclosure. By way of non-limiting
example, seven electrodes may be integrated into the elec-
trode strip. In some implementations, corresponding elec-
trode wires may be integrated into the electrode strip. The
individual ones of the multiple electrodes may be configured
to provide signals conveying information associated with
electrocardiograms. The electrodes may be positioned on the
electrode strip to align with one or more desired anatomical
locations on a human subject.

[0007] In some implementations, the electrode strip may
include a printed circuit board. The electrodes may be
integrated into the printed circuit board. The corresponding
wires may include traces within the printed circuit board. In
some implementations, the printed circuit board may be
flexible.

[0008] In some implementations, the electrode strip may
include one or more layers of foam. A layer of foam may be
hypoallergenic. The layers of foam may include a first layer
of foam, a second layer of foam, and/or other layers of foam.
The printed circuit board may be disposed in between the
first layer of foam and the second layer of foam. In some
implementations, the first layer of foam may be configured
to face toward the skin of the human subject responsive to
the electrode strip being applied to the skin of the human
subject. The first layer of foam may include one or more
cutouts corresponding to one or more positions of one or
more electrodes on the electrode strip. In some implemen-
tations, a hydrogel (e.g., a standard Ag/AgCl hydrogel)
and/or other conducting material may be disposed within the
one or more cutouts.

[0009] In some implementations, the system may include
one or more peripheral electrodes. The peripheral electrodes
may be coupled with the electrode strip via one or more
peripheral electrode wires. The one or more peripheral
electrodes may be extendable from the electrode strip via the
one or more peripheral electrode wires. In some implemen-
tations individual peripheral electrode wires may be retract-
able. In some implementations for a 12-lead ECG, one or
more of the ten electrodes required may include peripheral
electrodes. By way of non-limiting example, the ten elec-
trodes for a standard clinical 12-lead ECG may include three
peripheral electrodes (e.g., RA, LA, LL, and/or other periph-
eral electrodes), and seven of the ten electrodes may be
integrated into the electrode strip. In some implementations,
the one or more peripheral electrode wires may include a
first section, a second section, and/or other sections. The first
section may be external to the electrode strip. The second
section may be integrated into the electrode strip.

[0010] In some implementations, the electrode strip may
include one or more placement indicators. The one or more
placement indicators may convey a position at which to
apply the electrode strip on the human subject. In some
implementations, the placement indicators may include a
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first placement indicator on a first portion of the electrode
strip. The first placement indicator may convey alignment of
the first portion of the electrode strip with a breastbone (i.e.,
sternum) of the human subject. The second placement
indicator may convey alignment of the electrode strip at the
level of the nipples (which is typically at the fourth inter-
costal space) of the human subject.

[0011] The system may include a data recorder. The data
recorder may be configured to receive and record informa-
tion associated with electrocardiograms. The information
associated with electrocardiograms may include the signals
provided by the multiple electrodes. In some implementa-
tions, the data recorder may include a receiving portion. The
receiving portion may be configured to receive a connector
to facilitate coupling of the electrode strip with the data
recorder. Responsive to the receiving portion of the data
recorder receiving a connector integrated with the electrode
strip, the data recorder may be removably coupled with the
electrode strip.

[0012] In some implementations, the data recorder may
include a power button, one or more indicator lights, and/or
other components. The one or more indicator lights may be
configured to provide a status of the electrocardiogram
and/or the data recorder. In some implementations, the data
recorder may be configured to transmit the electrocardio-
gram data to one or more computing platforms (e.g., via a
wireless transmission, a USB port, a micro-USB port, a
cord, and/or other transmission methods).

[0013] The system may include a connector. The connec-
tor may be disposed at the electrode strip. The connector
may be integrated with the electrode strip. The connector
may be configured to removably couple the data recorder
with the electrode strip via a cableless connection. As such,
in some implementations, there may not be a cable between
the data recorder and the electrode strip. The connector may
include a convergence of the electrode wires. In some
implementations, the connector may include the conver-
gence of one or more second sections of the one or more
peripheral electrode wires. Responsive to the connector
being removably coupled with the data recorder, the data
recorder may receive signals from the electrodes via the
connector.

[0014] Without requiring a cable in between the data
recorder and the electrode strip, the data recorder may be
disposed proximate to the electrode strip when the system is
in use. In some implementations, the cableless connection
provided by the connector may eliminate uncomfortable
cables that may become entangled, minimize artifacts
caused by movements of the subject or the cables, eliminate
the possibility of mismatched cable connections, save time
in matching the cables with individual electrodes, and/or
provide other advantages. In some implementations, the data
recorder may be a compact data recorder. For example, the
data recorder may have a dimension including one or more
of a length of less than six centimeters (cm), a width of less
than six centimeters, and/or a thickness of less than two
centimeters. As such, the system may provide a portable
ECG system including a compact recorder that may be
coupled directly to the electrode strip via the connector.
[0015] In some implementations, the electrode strip may
include a stiffening board. The stiffening board may be
disposed proximate to the connector. The stiffening board
may facilitate a rigid attachment between the connector and
the electrode strip.
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[0016] These and other features, and characteristics of the
present technology, as well as the methods of operation and
functions of the related elements of structure, and the
combination of parts and economies of manufacture, will
become more apparent upon consideration of the following
description and the appended claims with reference to the
accompanying drawings, all of which form a part of this
specification, wherein like reference numerals designate
corresponding parts in the various figures. It is to be
expressly understood, however, that the drawings are for the
purpose of illustration and description only and are not
intended as a definition of the limits of the invention. As
used in the specification and in the claims, the singular form
of “a”, “an”, and “the” include plural referents unless the
context clearly dictates otherwise.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 illustrates a system for performing an elec-
trocardiogram, in accordance with one or more implemen-
tations.

[0018] FIG. 2 illustrates a system for performing an elec-
trocardiogram, in accordance with one or more implemen-
tations.

[0019] FIG. 3 illustrates a front view of an electrode strip,
in accordance with one or more implementations.

[0020] FIG. 4 illustrates a printed circuit board of an
electrode strip, in accordance with one or more implemen-
tations.

[0021] FIG. 5illustrates a recorder, in accordance with one
or more implementations.

[0022] FIG. 6 illustrates a method for performing an
electrocardiogram, in accordance with one or more imple-
mentations.

[0023] FIG. 7 illustrates a method for performing an
electrocardiogram, in accordance with one or more imple-
mentations.

[0024] FIG. 8 illustrates a method for performing an
electrocardiogram, in accordance with one or more imple-
mentations.

DETAILED DESCRIPTION

[0025] FIG. 1 illustrates a system 100 configured for
performing an electrocardiogram, in accordance with one or
more implementations. System 100 may include one or
more of an electrode strip 102, a data recorder 104, com-
puting platform(s) 106, and/or other components. Electrode
strip 102 may include multiple electrodes configured to
provide signals conveying information associated with elec-
trocardiograms. Data recorder 104 may be configured to
receive and record information associated with electrocar-
diograms. Information associated with electrocardiograms
may be communicated from electrode strip 102 to data
recorder 104 via a connector. The connector may include a
cableless connector. A cableless connector, for example,
may include a connector that is configured to connect data
recorder 104 with electrode strip 102 without a length of
cable between data recorder 104 and electrode strip 102.

[0026] In some implementations, the information associ-
ated with electrocardiograms may be transmitted to one or
more computing platform(s) 106. The one or more comput-
ing platform(s) 106 may be configured to receive, process,
display, analyze, store, print, wired or wireless transmit,
and/or otherwise utilize the information associated with a
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given electrocardiogram. In some implementations, comput-
ing platform(s) 106 may include one or more of a desktop
computer, a laptop computer, a handheld computer, a tablet
(e.g., an iPad®), a mobile device (e.g., a smartphone), a
printer, an ECG system, and/or other computing platforms.
In some implementations, the transmission of information
associated with electrocardiograms may made wirelessly,
via a cord, optical signaling, by a portable storage medium
(e.g., a USB drive), and/or via other methods. For example,
in some implementations, the wireless transmission may
include one or more connection protocols such as, Blu-
etooth, Bluetooth Low Energy (BLE), radio frequency,
WIFI, NFC, WLAN, ZigBee, and/or other connection pro-
tocols.

[0027] Insome implementations, one or more components
of system 100 may be operatively linked via one or more
electronic communication links. For example, such elec-
tronic communication links may be established, at least in
part, via Bluetooth and/or other networks/protocols. It will
be appreciated that this is not intended to be limiting, and
that the scope of this disclosure includes implementations in
which one or more components of system 100 may be
operatively linked via some other communication media.
[0028] In some implementations, electrode strip 102 may
be designed for one-time use. The electrode strip 102 may be
disposable. The recorded information associated with elec-
trocardiograms may be transmitted (e.g., by wire or wire-
lessly) and/or transferred (e.g., carried, mailed, and/or oth-
erwise physically moved) by the user to an ECG center for
various purposes including one or more of interpretation,
transmission to another location, printing, storage,
archiving, and/or other purposes. Once the recorded infor-
mation associated with a given electrocardiogram is deliv-
ered to an ECG center, the data recorder may be sterilized,
its battery recharged, and/or packaged with a new electrode
strip to be ready for another use.

[0029] Insome implementations, system 100 is configured
to be reused for multiple subjects in a clinical setting. The
recorded information associated with electrocardiograms
may be continuously and/or non-continuously (e.g., via a
single post-test transmission) transmitted to a computing
platform (e.g., computer, printer, etc.) that may be located
within the office. The data recorder may be sanitized at the
clinical office for reuse on the next human subject.

[0030] While the systems and/or methods described herein
refer to example implementations for a human subject, the
disclosure is not intended to be limited to human subjects. In
some implementations, the systems and methods described
herein may be applied to and/or configured for any living
subject. By way of a non-limiting example, the systems and
methods herein may be applied to and/or configured for
animal subjects.

[0031] FIG. 2 illustrates a system 200 configured for
performing an electrocardiogram, in accordance with one or
more implementations. System 200 may include one or
more components that are the same as or similar to one or
more components of system 100. System 200 may include
one or more of an electrode strip 202, a data recorder 204,
a connector 206, peripheral electrodes 208, peripheral elec-
trode wires 210, placement indicators 214, indicator lights
224, a power button 222, a receiving portion 220, and/or
other components. In some implementations, one or more
additional components may be included in the system and/or
one or more components may be omitted from the system.
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[0032] Electrode strip 202 may be the same as or similar
to electrode strip 102, in some implementations. Electrode
strip 202 may include multiple electrodes. Various quantities
of electrodes may be used based on the type of ECG
performed. The multiple electrodes may be disposed at
electrode strip 202. Individual ones of the multiple elec-
trodes may be integrated into electrode strip 202. In some
implementations, integrated into electrode strip 202 may
include, for example, included in a printed circuit board. The
electrode strip 202 may include the printed circuit board.

[0033] Electrode strip 202 may include all and/or a portion
of the electrodes used for a given ECG. For example, for a
12-lead ECG, seven of the ten electrodes typically used may
be integrated into electrode strip 202. Continuing the non-
limiting example, the seven electrodes may include six
precordial electrodes and a ground electrode. In some imple-
mentations, corresponding electrode wires may be inte-
grated into electrode strip 202. The individual ones of the
multiple electrodes may be configured to provide signals
conveying information associated with electrocardiograms.
The electrodes may be positioned on electrode strip 202 to
align with one or more desired anatomical locations on a
human subject. As such, responsive to a user applying
electrode strip 202 to a human subject, a majority of the
electrodes may be located in the proper position for per-
forming an ECG.

[0034] In some implementations, electrode strip 202 may
include one or more placement indicators 214. One or more
placement indicators 214 may convey a position at which to
apply electrode strip 202 on the human subject. Placement
indicators 214 may ensure that the electrodes align with one
or more desired anatomical locations on the human subject.
By way of non-limiting example, placement indicators 214
may include text, colors, symbols, and/or other content to
describe a position at which to apply electrode strip 202.

[0035] For example, placement indictors 214 may
describe where one or more portions of electrode strip 202
should be aligned; how one or more portions and/or elec-
trode strip 202 should face; a distance from a desired
location on a human subject one or more portions and/or
electrode strip 202 should be; a level, location and alignment
of electrode strip 202 in relation to commonly recognized
anatomical landmarks; and/or other information. In some
implementations, placement indicators 214 may include a
first placement indicator 214A on a first portion of electrode
strip 202. The first placement indicator 214A may convey
alignment of the first portion of electrode strip 202 with the
breastbone of the human subject. In some implementations,
placement indicators 214 may include a second placement
indicator 214B on a second portion of electrode strip 202.
The second placement indicator 214B may convey (e.g., via
an arrow) that the second portion should point to the left
nipple of the human subject.

[0036] In some implementations, some of the electrodes
typically used for an ECG may not be integrated into
electrode strip 202. For example, system 200 may include
one or more peripheral electrodes 208. Peripheral electrodes
208 may be coupled to electrode strip 202 via peripheral
electrode wires 210. One or more peripheral electrodes 208
may be extendable from electrode strip 202 via one or more
peripheral electrode wires 210. As such, for example,
peripheral electrodes 208 may expand the coverage area of
electrode strip 202.
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[0037] Insomeimplementations, a few of the total number
of electrodes required for an ECG may include peripheral
electrodes. By way of non-limiting example, for a 12-lead
ECG, three of the ten electrodes may include peripheral
electrodes 208. As such, for example, to perform a 12-lead
ECG via system 200, both electrode strip 202 and peripheral
electrodes 208 are applied to the subject.

[0038] In some implementations, one or more peripheral
electrode wires 210 may include a first section, a second
section, and/or other sections. The first section may be
external to electrode strip 202 (e.g., the first sections of
peripheral electrode wires 210 are the only section(s) of
peripheral electrode wires 210 visible in the view presented
by FIG. 2). The second section may be integrated into
electrode strip 202 (e.g., not visible in the view presented by
FIG. 2). In some implementations, electrode strip 202 may
include a printed circuit board. As such, the electrodes may
be integrated into the printed circuit board. The correspond-
ing electrode wires may include traces within the printed
circuit board. In some implementations, the printed circuit
board may be flexible.

[0039] In some implementations, electrode strip 102 may
at least partially include an adjustable material. The adjust-
able material may include, for example, a stretchable mate-
rial, a material including one or more adjustment mecha-
nisms (e.g., a slide, clip, hook and loop mechanism, snaps,
and/or other adjustment mechanisms), and/or other adjust-
able materials. As such, for example, electrode strip 102 may
fit human subjects of various sizes. For example, an adjust-
able and/or stretchable electrode strip may fit various human
subjects having chests of different sizes.

[0040] In some implementations, electrode strip 202 may
include one or more layers of foam. The foam may include
a soft, stretchable, hypoallergenic, and/or otherwise biocom-
patible foam. The layers of foam may include a first layer of
foam, a second layer of foam, and/or other layers of foam.
The layers of foam may include the same and/or different
types of foam. In some implementations, the printed circuit
board may be disposed in between the first layer of foam and
the second layer of foam. In some implementations, the first
layer of foam may be configured to face toward the skin of
the human subject responsive to electrode strip 202 being
applied to the skin of the human subject. The first layer of
foam may include one or more cutouts corresponding to one
or more positions of one or more electrodes on electrode
strip 202. In some implementations, a hydrogel material may
be disposed within the one or more cutouts.

[0041] System 200 may include data recorder 204. Data
recorder 204 may be the same as or similar to recorder 104,
in some implementations. The data recorder may be con-
figured to receive and record information associated with
electrocardiograms. In some implementations, data recorder
204 may be configured to transmit the information associ-
ated with electrocardiograms to one or more computing
platforms. The information associated with electrocardio-
grams may include the signals provided by the multiple
electrodes. Data recorder 204 may include one or more of a
processor component, integrated ECG analog frontend, a
memory component, a communications interface (e.g., a
wired and/or a wireless transmission component), a battery,
and/or other components. Data recorder 204 may be battery
powered and/or chargeable (e.g., via a USB/micro USB, or
by inductive charging).
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[0042] In some implementations, data recorder 204 may
only be configured to receive, record, and/or transmit infor-
mation associated with electrocardiograms. Data recorder
204 may be configured to have enough memory to record
information associated with an electrocardiogram at any
given time. In some implementations, for example, the
narrow functions of data recorder 204 may allow for data
recorder 204 to have a compact size, simple operation, and
prolonged battery life.

[0043] In some implementations, data recorder 204 may
be configured by one or more computing platform(s) (e.g.,
the same as or similar to computing platform(s) 106). In
some implementations, patient identifying information may
be entered and/or kept by the computing platforms. In some
implementations, data recorder 204 may be paired with a
computing platform (e.g., and Pad( ) including an applica-
tion. An administrator account of the application may enable
a user to configure the data recorder (e.g., such as system
information, date and time, data recording rate, wireless
transmission, and/or other settings/configurations). By way
of a non-limiting use example, the user may be able to use
a camera of the computing platform to scan the patient’s bar
code and/or QR code for identification. By way of another
non-limiting use example, the user may be able to type
information directly into the computing platform. In some
implementations, the application may display the ECG
tracing, and/or may be able to record, analyze and/or store
data (e.g., the information associated with an electrocardio-
gram). The user may, for example, be able to transmit the
data to a server (e.g., an ECG center), print, or upload to an
electronic medical record (e.g., a patient’s chart).

[0044] In some implementations, data recorder 204 may
include a compact data recorder. Data recorder 204 may
include a dimension (e.g., length, width, height, diameter,
and/or other dimensions) of less than 30 centimeters. In
some implementations, data recorder 204 may have one or
more dimensions including a length between 1 centimeter
and 40 centimeters, a width between 1 centimeter and 40
centimeters, and/or a thickness (e.g., height) between 2
millimeters and 10 centimeters. For example, a data recorder
204 may have dimensions including a length of less than six
centimeters, a width of less than six centimeters, and a
thickness of less than two centimeters. By way of non-
limiting use example, data recorder 204 may have a dimen-
sion of one or more of about five centimeters in length, about
five centimeters in width, and/or about one centimeter in
thickness. By way of another non-limiting use example, data
recorder 204 may have a dimension of one or more of about
seven centimeters in length, about five centimeters in width,
and/or about 1.5 centimeters in thickness. By way of another
non-limiting use example, data recorder 204 may have a
dimension of one or more of about 10 centimeters in length,
about 10 centimeters in width, and/or about two centimeters
in thickness.

[0045] In some implementations, data recorder 204 may
have a weight between a quarter of half ounce and 10
ounces. In a non-limiting use example, data recorder 204
may include a weight of about 1 ounce. In some implemen-
tations, data recorder 204 may include various shapes and/or
sizes that have a footprint smaller than or equal to the
example dimensions provided herein. In some implementa-
tions, data recorder 204 may include a data recorder with
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additional functions beyond receiving, recording, and/or
transmitting  information associated with electrocardio-
grams.

[0046] In some implementations, data recorder 204 may
include receiving portion 220. Receiving portion 220 may
be configured to receive a connector 206. Receiving portion
220 may be configured to receive a connector 206 to
facilitate coupling of electrode strip 202 with data recorder
204. Responsive to receiving portion 220 receiving connec-
tor 206, wherein connector 206 is integrated with electrode
strip 202, data recorder 204 may be removably coupled with
electrode strip 202. Removably coupled may include
coupled with in such a way that de-coupling and/or re-
coupling may occur one or more times.

[0047] In some implementations, data recorder 204 may
include power button 222, one or more indicator lights 224,
and/or other components. The one or more indicator lights
may be configured to provide a status of a given electrocar-
diogram and/or data recorder 204. The status of a given
electrocardiogram may include one or more of an ECG
status (e.g., whether an ECG is currently being conducted),
a completion status, a time status, and/or other statuses. The
status of data recorder 204 may include one or more of a
power status (e.g., whether the data recorder is on), a battery
status, a recording/receiving status (e.g., whether the data
recorder is recording and/or receiving information), a pair-
ing status (e.g., whether the electrodes are coupled to the
data recorder), an electrode status (e.g., whether signals are
being received from one or more electrodes), and/or other
statuses. In some implementations, recorder 204 may be
configured to transmit the electrocardiogram data to one or
more computing platforms (e.g., via a wireless transmission,
a USB port, a cord, and/or other transmission methods).
[0048] In some implementations, data recorder 204 may
include a display. The display may include a small screen
(e.g., LED, LCD, and/or other types of screens) to display
one or more statuses. The one or more statuses to be
displayed may include one or more of the status of data
recorder 204, and/or the status of an electrocardiogram. By
way of non-limiting use example, a status related to one or
more of power, Bluetooth pairing, electrode attachment to
skin (leads off detection), data recording, and/or other func-
tions/features may be displayed.

[0049] System 200 may include connector 206. Connector
206 may be disposed at electrode strip 202. Connector 206
may be integrated with electrode strip 202. Connector 206
may be configured to removably couple data recorder 204
with electrode strip 202 via a cableless connection. A
cableless connection may include a connection that does not
require a cable disposed between electrode strip 202 and
data recorder 204. For example, connector 206 may include
a male connector portion that is configured to couple with a
female connector portion disposed at data recorder 204. As
such, in some implementations, there may not be a cable
and/or a set of cables between data recorder 204 and
electrode strip 202.

[0050] Connector 206 may include a convergence of the
electrode wires. A convergence may describe a location at
which multiple electrode wires approach each other and/or
a connection region. For example, a convergence may
include a gathering of at least portions of one or more
electrode wires to be included in a connector (e.g., connector
206). Connector 206 may include a convergence of both the
electrode wires corresponding with the integrated electrodes
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and/or the second sections of peripheral electrode wires 210,
corresponding with peripheral electrodes 208. The electrode
wires may be located at specific positions within the con-
vergence of the electrode wires. Thus, responsive to con-
nector 206 being removably coupled with a corresponding
receiving portion (e.g., a female connector portion on data
recorder 204), the electrode wires may automatically be
aligned to ensure the proper electrode wire matches with the
corresponding port. As such, an operator may only have to
facilitate one connection by coupling connector 206 to data
recorder 204. In some implementations, connector 206 may
be configured such that it may only couple with (e.g., fit
together seamlessly) data recorder 204 in one direction to
ensure the proper alignment of electrode wires. Responsive
to connector 206 being removably coupled with data
recorder 204, data recorder 204 may be configured to receive
signals from the electrodes via connector 206.

[0051] In some implementations, electrode strip 202 may
include a stiffening board. The stiffening board may be
disposed proximate to connector 206. As such, the stiffening
board may facilitate a rigid attachment between connector
206 and electrode strip 202. By way of non-limiting
example, the stiffening board may be at least partially
disposed at the convergence of the electrode wires.

[0052] In some implementations, wherein connector 206
includes a cableless configuration, recorder 204 may be
disposed proximate to electrode strip 202 when connector
206 is coupled with data recorder 204. Thus, it may be
advantageous for data recorder 204 to have a compact
configuration such that system 200 may provide a portable
ECG system without cables that may be bulky, uncomfort-
able, and/or inconvenient.

[0053] FIG. 3 and FIG. 4 illustrate a front view of an
electrode strip and a printed circuit board of an electrode
strip respectively, in accordance with one or more imple-
mentations. The electrode strip illustrated in FIG. 3 and FIG.
4 may include electrode strip 202. In some implementations,
as illustrated in FIG. 3, connector 206 may include a male
connector portion. The male connector portion may be
configured to fit (e.g., removably couple with) seamlessly
with a corresponding female connector portion (e.g., not
illustrated in FIG. 3). In some implementations, connector
206 may include one or more of an HDMI connector, a USB
connector, a micro-USB connector, a mini-USB connector,
a serial bus connector, a Lightening connector, a proptietary
connector, and/or other types of connectors.

[0054] As illustrated by FIG. 4, electrode strip 202 may
include a printed circuit board 201. Printed circuit board 201
may include one or more integrated electrodes 430. In some
implementations, printed circuit board 201 may include
corresponding electrode wires 440. Corresponding electrode
wires 440 may include traces within printed circuit board
201. In some implementations, electrode strip 202 may
include one or more connection points 460 for one or more
peripheral electrodes 208.

[0055] In some implementations, electrode strip 202 may
include one or more peripheral wires 210. Printed circuit
board 201 may include one or more second sections 470 of
peripheral wires 210. Second sections 470 may be integrated
into printed circuit board 201. For example, second sections
470 may be included in printed circuit board 201 as traces.
In some implementations, a given peripheral electrode wire
210 may be continuous between a given first section and a
given second section. In some implementations, there may
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be one or more electrical connections between the given first
section and the given second section of the given peripheral
electrode wire 210. As such, in some implementations, at
least a portion of peripheral electrode wires 210 may be able
to be connected to and/or disconnected from electrode strip
202.

[0056] In some implementations, connector 206 may
include a convergence 452 of one or more of: electrode
wires 440; second sections 470; and/or other electrode
wires. In some implementations, convergence 452 may be
included in printed circuit board 201. For example, conver-
gence 452 may be included in printed circuit board 201 as
a convergence of traces corresponding to the electrode wires
and/or second sections.

[0057] Insome implementations, printed circuit board 201
may be flexible. In some implementations, electrode strip
202 may include a stiffening board 450. Stiffening board 450
may include a rigid material such as a plastic, a metal, a
composite material, glass, and/or other rigid materials. Stiff-
ening board 450 may be disposed proximate to connector
206. Stiffening board 450 may be layered on top, below,
and/or in between at least a portion of one or more of
electrode strip 202, printed circuit board 201, connector 206,
one or more layers of foam, and/or other components. As
such, the stiffening board may facilitate a rigid attachment
between connector 206 and electrode strip 202. By way of
non-limiting example, the stiffening board may be at least
partially disposed at the convergence of the electrode wires.
[0058] FIG. 5 illustrates a data recorder, in accordance
with one or more implementations. The data recorder illus-
trated in FIG. 5 may include data recorder 204. Data
recorder 204 may include one or more of: indicator lights
224; power button 222; receiving portion 220; and/or other
components. Power button 222 may be configured to acti-
vate data recorder 204 in order to begin recording informa-
tion associated with an electrocardiogram. In some imple-
mentations, indicator lights 224 may correspond to specific
status indications. Indicator light 224A may, for example,
correspond to a pairing status. Indicator light 224B may
correspond to an electrode status. Indicator light 224C may,
for example, correspond to a recording status. Indicator light
224D may, for example, correspond to a power status.
[0059] In some implementations, data recorder 204 may
include receiving portion 220 for receiving a connector.
Receiving portion 220 may be configured to receive con-
nector 206 (see FIG. 2, FIG. 3, and FIG. 4). Receiving
portion 220 may be configured to receive connector 206 to
facilitate the coupling of electrode strip 202 with data
recorder 204. Responsive to receiving portion 220 receiving
connector 206, wherein connector 206 is integrated with
electrode strip 202, data recorder 204 may be removably
coupled with electrode strip 202.

[0060] FIG. 6 illustrates a method 600 for performing an
electrocardiogram, in accordance with one or more imple-
mentations. The method depicted in FIG. 6 is described in
greater detail herein. The described operations may be
accomplished using some or all of the system components
described in detail herein and, in some implementations,
various operations may be performed in different sequences
and various operations may be omitted. Additional opera-
tions may be performed along with some or all of the
operations shown in the depicted method steps. One or more
steps may be performed simultaneously. Accordingly, the
operations as illustrated (and described in greater detail
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below) are exemplary by nature and, as such, should not be
viewed as limiting. The method may be performed by a user
including one or more of a caregiver, a relative, a friend, a
medical practitioner, a subject him/herself, and/or other
users.

[0061] In some implementations, at operation 602, a user
may clean the skin of a human subject to ensure the skin is
clean and dry. At operation 604, a user may remove a plastic
cover on an electrode strip to expose one or more sticky
patches (e.g., hydrogel material and/or other sticky material)
on the electrode strip. The electrode strip may be applied to
the chest of the human subject. In some implementations, a
first placement indicator may convey alignment of a first
portion (e.g., a blue portion) of the electrode strip with the
breastbone of the human subject. A second placement indi-
cator may convey a second portion (e.g., including an arrow)
that should point to the left nipple of the human subject. The
electrode strip in operation 604 may be the same as or
similar to electrode strip 202. The first placement indicator
in operation 604 may be the same as or similar to first
placement indicator 214A. The second placement indicator
in operation 604 may be the same as or similar to second
placement indicator 214B.

[0062] At operation 606, one or more peripheral elec-
trodes may be pulled to extend the peripheral electrodes
away from the electrode strip. A first peripheral electrode
(e.g., including a white placement indicator), may be applied
to the right shoulder of the human subject. A second periph-
eral electrode (e.g., including a red placement indicator),
may be applied to the left shoulder of the human subject. A
third peripheral electrode (e.g., including a blue placement
indicator), may be applied to the left lower belly of the
human subject. The one or more peripheral electrodes
included in operation 606 may be the same as or similar to
peripheral electrodes 208.

[0063] At operation 608, a data recorder may be connected
to the electrode strip via a connector. The data recorder
included in operation 608 may be the same as or similar to
data recorder 204. The connector included in operation 608
may be the same as or similar to connector 206. At operation
610, a user may activate the data recorder by pushing a
power button on the data recorder. Responsive to activating
the data recorder, a power status indicator light may light up
(e.g., as a red light). The power button included in operation
610 may be the same as or similar to power button 222. The
power status indicator light included in operation 610 may
be the same as or similar to indicator light 224D.

[0064] At operation 612, three indicator lights on the data
recorder may light up (e.g., as green lights) to indicate the
data recorder is receiving and recording information asso-
ciated with the electrocardiogram. After an amount of time
(e.g., 10 minutes) the indicator lights may change color (e.g,,
to amber) to indicate the data recorder has stopped receiving
and recording information associated with the electrocar-
diogram. The three indicator lights included in operation 612
may be the same as or similar to indicator lights 224.
[0065] FIG. 7 illustrates a method 700 for performing an
electrocardiogram, in accordance with one or more imple-
mentations. The method depicted in FIG. 7 is described in
greater detail herein. The described operations may be
accomplished using some or all of the system components
described in detail herein and, in some implementations,
various operations may be performed in different sequernces
and various operations may be omitted. Additional opera-
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tions may be performed along with some or all of the
operations shown in the method steps. One or more steps
may be performed simultaneously. Accordingly, the opera-
tions as illustrated (and described in greater detail below) are
exemplary by nature and, as such, should not be viewed as
limiting. The method may be performed by a user including
one or more of a caregiver, a relative, a friend, a medical
practitioner, and/or other users.

[0066] At operation 702, an electrode strip may be applied
to an area of skin on a human subject. The electrode strip
may include multiple electrodes and corresponding elec-
trode wires integrated into the electrode strip. Individual
ones of the multiple electrodes may be configured to provide
signals conveying information associated with electrocar-
diograms. The electrodes may be positioned on the electrode
strip to align with one or more desired anatomical locations
on a human subject. The electrode strip in operation 702 may
be the same as or similar to electrode strip 202.

[0067] At operation 704, a connector may be coupled with
a data recorder. The connector may be disposed at and
integrated with the electrode strip. The connector may be
coupled with the data recorder via a cableless connection.
The data recorder may be configured to receive and record
information associated with electrocardiograms. The con-
nector may include a convergence of the electrode wires. As
such, responsive to the connector being coupled with the
data recorder, the data recorder may receive signals from the
electrodes via the connector. The connector in operation 704
may be the same as or similar to connector 206. The data
recorder in operation 704 may be the same as or similar to
data recorder 204.

[0068] At operation 706, the data recorder may be acti-
vated. Once activated, the data recorder may begin receiving
and recording information associated with an electrocardio-
gram. The data recorder in operation 706 may be the same
as or similar to data recorder 204.

[0069] FIG. 8 illustrates a method 800 for performing an
electrocardiogram, in accordance with one or more imple-
mentations. The method depicted in FIG. 8 is described in
greater detail herein. The described operations may be
accomplished using some or all of the system components
described in detail herein and, in some implementations,
various operations may be performed in different sequences
and various operations may be omitted. Additional opera-
tions may be performed along with some or all of the
operations shown in the method steps. One or more steps
may be performed simultaneously. Accordingly, the opera-
tions as illustrated (and described in greater detail below) are
exemplary by nature and, as such, should not be viewed as
limiting. The method may be performed by a user including
one or more of a caregiver, a relative, a friend, a medical
practitioner, and/or other users.

[0070] At operation 802 a proper size of an electrode strip
may be determined. The electrode strip may include multiple
electrodes and corresponding electrode wires integrated into
the electrode strip. The individual ones of the multiple
electrodes may be configured to provide signals conveying
information associated with electrocardiograms. The elec-
trodes may be positioned on the electrode strip such that
responsive to determining the proper size for a human
subject, the electrodes align with one or more desired
anatomical locations on the human subject.

[0071] The proper size of the electrode strip may be
determined based on an algorithm and/or a corresponding
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physical characteristic of the human subject. In some imple-
mentations, the algorithm may include one or more physical
characteristics describing the human subject. The physical
characteristics describing the human subject may include
one or more of a shirt size typically worn by the human
subject, a body-mass index of the human subject, a chest
circumference of the human subject, a shoulder breadth of
the human subject, a height of the human subject, a weight
of the human subject, a sex of the human subject, an age of
the human subject, and/or other characteristics describing
the human subject and/or the body size and shape of the
human subject. By way of non-limiting example, the algo-
rithm may include 0.3 times (e.g., 30%) the chest circum-
ference of the human subject, wherein the chest circumfer-
ence is measured at the nipple line. The electrode strip in
operation 802 may be the same as or similar to electrode
strip 202.
[0072] At operation 804, the electrode strip may be
applied to the skin of the human subject. The electrode strip
may be applied based on one or more placement indicators
included on the electrode strip. The electrode strip in opera-
tion 804 may be the same as or similar to electrode strip 202.
[0073] At operation 806, a connector may be coupled with
a data recorder. The connector may be disposed at and
integrated with the electrode strip. The connector may be
coupled with the data recorder via a cableless connection.
The data recorder may be configured to receive and record
information associated with electrocardiograms. The con-
nector may include a convergence of the electrode wires. As
such, responsive to the connector being coupled with the
data recorder, the data recorder may receive signals from the
electrodes via the connector. The connector in operation 804
may be the same as or similar to connector 206. The data
recorder in operation 804 may be the same as or similar to
data recorder 204.
[0074] Although the present technology has been
described in detail for the purpose of illustration based on
what is currently considered to be the most practical and
preferred implementations, it is to be understood that such
detail is solely for that purpose and that the technology is not
limited to the disclosed implementations, but, on the con-
trary, is intended to cover modifications and equivalent
arrangements that are within the spirit and scope of the
appended claims. For example, it is to be understood that the
present technology contemplates that, to the extent possible,
one or more features of any implementation can be com-
bined with one or more features of any other implementa-
tion.
What is claimed is:
1. A system for performing an electrocardiogram, the
system comprising:
an electrode strip including multiple electrodes and cor-
responding electrode wires integrated into the electrode
strip, individual ones of the multiple electrodes being
configured to provide signals conveying information
associated with electrocardiograms, the electrodes
being positioned on the electrode strip to align with one
or more desired anatomical locations on a human
subject;
a data recorder configured to receive and record informa-
tion associated with electrocardiograms; and
a connector disposed at and integrated with the electrode
strip, the connector being configured to removably
couple the data recorder with the electrode strip via a
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cableless connection, the connector including a con-
vergence of the electrode wires such that responsive to
the connector being removably coupled with the data
recorder, the data recorder receives signals from the
electrodes via the connector.

2. The system of claim 1, wherein the electrode strip
includes a printed circuit board such that the electrodes are
integrated into the printed circuit board and the correspond-
ing wires include traces within the printed circuit board.

3. The system of claim 2, wherein the electrode strip
comprises a flexible printed circuit board.

4. The system of claim 2, wherein the electrode strip
includes an adjustable material such that it is configured to
fit human subjects of varying size.

5. The system of claim 2, wherein the electrode strip
includes layers of foam, the layers of foam including a first
layer of foam and a second layer of foam such that the
printed circuit board is located in between the first layer of
foam and the second layer of foam.

6. The system of claim 5, wherein the first layer of foam
is configured to face toward the skin of the human subject
responsive to the electrode strip being applied to the skin of
the human subject, and wherein the first layer of foam
includes one or more cutouts corresponding to one or more
positions of one or more electrodes on the electrode strip.

7. The system of claim 1, further comprising one or more
peripheral electrodes, wherein the peripheral electrodes are
coupled to the electrode strip via one or more peripheral
electrode wires such that the one or more peripheral elec-
trodes are extendable from the electrode strip via the one or
more peripheral electrode wires.

8. The system of claim 7, wherein the one or more
peripheral electrode wires include a first section and a
second section, the first section being external to the elec-
trode strip and the second section being integrated into the
electrode strip such that the connector includes the conver-
gence of one or more second sections of the one or more
peripheral electrode wires.

9. The system of claim 1, wherein the electrode strip
includes a stiffening board, the stiffening board disposed
proximate to the connector, the stiffening board facilitating
a rigid attachment between the connector and the electrode
strip.

10. The system of claim 1, wherein the electrode strip
includes one or more placement indicators conveying a
position at which to apply the electrode strip on the human
subject.

11. The system of claim 10, wherein the placement
indicators include a first placement indicator on a first
portion of the electrode strip, the first placement indicator
conveying alignment of the first portion of the electrode strip
with a breastbone of the human subject.

12. The system of claim 1, wherein the data recorder
includes a length of less than 6 centimeters, a width of less
than 6 centimeters, and a thickness of less than 2 centime-
ters.

13. The system of claim 1, wherein the data recorder
includes a receiving portion configured to receive the con-
nector such that responsive to receiving the connector, the
data recorder is removably coupled with the electrode strip.

14. The system of claim 1, wherein the data recorder
includes a power button and one or more indicator lights, the
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one or more indicator lights being configured to provide a
status of one or both of the electrocardiogram or the data
recorder.
15. The system of claim 1, wherein the data recorder
includes a display, the display being configured to provide a
status of one or both of the electrocardiogram or the data
recorder.
16. The system of claim 1, wherein the data recorder is
configured to transmit the electrocardiogram data to one or
more computing platforms.
17. The system of claim 16, wherein the data recorder is
configured to wirelessly transmit the electrocardiogram data
to one or more computing platforms.
18. A method for performing an electrocardiogram, the
method comprising:
applying an electrode strip to an area of skin on a human
subject, the electrode strip including multiple elec-
trodes and corresponding electrode wires integrated
into the electrode strip, individual ones of the multiple
electrodes being configured to provide signals convey-
ing information associated with electrocardiograms,
the electrodes being positioned on the electrode strip to
align with one or more desired anatomical locations on
a human subject;

coupling a connector, disposed at and integrated with the
electrode strip, with a data recorder via a cableless
connection, the data recorder being configured to
receive and record information associated with electro-
cardiograms, the connector including a convergence of
the electrode wires such that responsive to the connec-
tor being coupled with the data recorder, the data
recorder receives signals from the electrodes via the
connector; and

activating the data recorder to begin receiving and record-

ing information associated with an electrocardiogram.

19. The method of claim 18, wherein the electrode strip
includes a printed circuit board such that the electrodes are
integrated into the printed circuit board and the correspond-
ing wires include traces within the printed circuit board.

20. The method of claim 19, wherein the electrode strip
comprises a flexible printed circuit board.

21. The method of claim 19, wherein the electrode strip
includes layers of foam, the layers of foam including a first
layer of foam and a second layer of foam such that the
printed circuit board is located in between the first layer of
foam and the second layer of foam.

22. The method of claim 21, wherein the first layer of
foam is configured to face toward the skin of the human
subject responsive to the electrode strip being applied to the
skin of the human subject, and wherein the first layer of
foam includes one or more cutouts corresponding to one or
more positions of one or more electrodes on the electrode
strip.

23. The method of claim 18, further comprising;

applying one or more peripheral electrodes to the skin of

the human subject, wherein the peripheral electrodes
are coupled with the electrode strip via one or more
peripheral electrode wires such that the one or more
peripheral electrodes are extendable from the electrode
strip via the one or more peripheral electrode wires.

24. The method of claim 23, wherein the one or more
peripheral electrode wires include a first section and a
second section, the first section being external to the elec-
trode strip and the second section being integrated into the
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electrode strip such that the connector includes the conver-
gence of one or more second sections of the one or more
peripheral electrode wires.

25. The method of claim 18, wherein the electrode strip
includes a stiffening board, the stiffening board disposed
proximate to the connector, the stiffening board facilitating
a rigid attachment between the connector and the electrode
strip.

26. The method of claim 18, wherein applying the elec-
trode strip to the skin of the human subject further includes:

aligning one or more placement indicators with a location

on the human subject, wherein the placement indicators
convey a position at which to apply the electrode strip
on the human subject.

27. The method of claim 26, wherein the one or more
placement indicators include a first placement indicator on a
first portion of the electrode strip, and wherein the method
further comprises:

aligning the first portion of the electrode strip with a

breastbone of the human subject.

28. The method of claim 18, wherein the data recorder
includes a length of less than 6 centimeters, a width of less
than 6 centimeters, and a thickness of less than 2 centime-
ters.

29. The method of claim 18, wherein the data recorder
includes a receiving portion configured to receive the con-
nector such that responsive to receiving the connection, the
data recorder is removably coupled with the electrode strip.

30. The method of claim 18, wherein activating the data
recorder includes pressing a button on the data recorder until
an indicator light is illuminated.

31. The method of claim 30 further comprising:

monitor the data recorder until one or more indicator

lights change either one or both of a status or a color to
indicate completion of receiving and recording infor-
mation associated with the electrocardiogram by the
data recorder; and

responsive to the one or more indicator lights changing

either one or both of the status or the color, de-couple
the connector from the data recorder.
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32. The method of claim 18, further comprising;

transmitting the electrocardiogram data to one or more

computing platforms.
33. The method of claim 32, wherein transmitting the
electrocardiogram data to one or more computing platforms
includes wirelessly transmitting.
34. A method for performing an electrocardiogram, the
method comprising:
determining a proper size of an electrode strip, the elec-
trode strip including multiple electrodes and corre-
sponding electrode wires integrated into the electrode
strip, individual ones of the multiple electrodes being
configured to provide signals conveying information
associated with electrocardiograms, the electrodes
being positioned on the electrode strip such that respon-
sive to determining the proper size for a human subject,
the electrodes align with one or more desired anatomi-
cal locations on the human subject,
wherein the proper size of the electrode strip is deter-
mined based on an algorithm including one or more
physical characteristics describing the human subject;

applying the electrode strip to the skin of the human
subject based on one or more placement indicators
included on the electrode strip;

coupling a connector, disposed at and integrated with the

electrode strip, with a data recorder via a cableless
connection, the data recorder being configured to
receive and record information associated with electro-
cardiograms, the connector including a convergence of
the electrode wires such that responsive to the connec-
tor being coupled with the data recorder, the data
recorder receives signals from the electrodes via the
connector.

35. The system of claim 34, wherein the physical char-
acteristics include one or more of a shirt size typically worn
by the human subject, a body-mass index of the human
subject, a chest circumference of the human subject, a
shoulder breadth of the human subject, a height of the
human subject, a weight of the human subject, a sex of the
human subject, or an age of the human subject.
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