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Certificate of Conformance

BrainMaster EEG devices including the 2E (390-001), 2EW (390-001W), 2EB (390-020), 2EA
(390-040 Atlantis), 4EA (390-030 Atlantis), 2eb+ (390-025 Atlantis) and 24 / 20 (390-060 Dis-
covery) are legally marketed worldwide. They conform to the requirements of the US FDA (Food
and Drug Administration) under 510(K) 990538, and are covered abroad by a CE mark as Class
I Biofeedback devices. The BrainMaster Discovery 24 also conforms to the requirements for
Clinicial EEG under the US FDA (Food and Drug Administration) under 510(K) 150498. Brain-
Master EEG devices are indicated for biofeedback training using EEG. Our FDA registration in-
cludes classification 882.5050 (Biofeedback Device) and 882.1400 (Electroencephalograph). The
stated functions in the FDA registration include “use EEG,” *"measure EEG,” and “process EEG” to
produce frequency band energy.” within the user’s scope of practice.

The BrainMaster EEG line of biofeedback systems includes a series of models, all of which follow
the same line of technology evolution, and all of which have the same level of safety and effica-
cy, and the same intended use. The differences between the devices consist solely of the spe-
cific circuits used in their construction, and the number of channels supported. Newer devices
are more accurate, and offer more channels of EEG. There are no other pertinent differences in
these devices.

Our internal record keeping is managed according to FDA GMP standards, and documents the
required controls for design and testing. Devices are covered by the cited 510(K), in the form of
internal Engineering Change Orders documenting and validating the design improvements. This
fulfills the requirements to be legally marketed for their intended use in the US and abroad.

The CE mark information has been kept current by providing to our European agent the technical
information to update their files as the technology has been improved. This fulfills the require-
ments for CE marking and sales in Europe.

All devices conform to all required testing and certification including IEC 60601, AAMI, and FCC,
for safety and for electromagnetic emissions. Test reports are on file for all marketed devices.

Therefore, all current BrainMaster EEG devices may be legally marketed worldwide for the pur-
pose of EEG biofeedback by using, measuring, and processing EEG.

Tl

Thomas F. Collura, Ph.D.
President
BrainMaster Technologies, Inc.



Minimum PC Requirements

BrainMaster 3.0 Software or Discovery 1.0 Software with up to 4-Channel LZT*

CPU: Dual-Core 2.2GHz Processor
Operating System: Windows XP, Windows Vista, Windows 7, Windows 8/8.1, Windows 10
Memory(RAM): Windows XP - 1GB (Minimum) 2GB (Recommended)

Windows Vista - 2GB (Minimum) 4GB (Recommended)
Windows 7 - 2GB (Minimum) 4GB (Recommended)
Windows 8 - 2GB (Minimum) 4GB (Recommended)
Windows 10 - 4GB

Graphics Card: 512MB Dedicated OR 1GB Shared Graphics

Optical Drives: DVD-ROM Drive: Required for BMrDVD

Input: 1 USB Port

Additional SW: Microsoft Office: Required for Certain reports and EEGAudio

Windows Media Player or 3rd Party DVD Decoder: Required for BMrDVD
Adobe Acrobat Reader
Adobe Flash Player: Required for BMrFlash Player

Adobe Shockwave Player: Required for BMrFlash Player

Discovery 1.0 Software with BMrMMP** and up to 19-Channel LZT*

CPU: Quad-core or above (Intel i7 or equivalent preferred)

Operating System: Windows Vista, Windows 7, Windows 8/8.1, Windows 10

Memory (RAM): 4GB

Graphics Card: Direct x 10 or above compatible graphics card 1GB Dedicated
Optical Drives: DVD-ROM Drive: Required for BMrDVD**

Input: 1 USB Port

Additional SW: Microsoft Office: Required for certain reports and EEGAudio**

Windows Media Player or 3rd Party DVD Decoder: Required for BMrDVD**
Adobe Acrobat Reader
Adobe Flash Player: Required for BMrFlash Player

Adobe Shockwave Player: Required for BMrFlash Player

BrainAvatar™ 4.0 Software

CPU: Quad-core or above

Operating System: Windows Vista, Windows 7, Windows 8/8.1, Windows 10

Memory (RAM): 4GB

Graphics Card: Direct x 10 or above compatible graphics card 1GB Dedicated
Optical Drives: DVD-ROM Drive: Required for BMrDVD**

Input: 1 USB Port

Additional SW: Microsoft Office: Required for certain reports and EEGAudio**

Windows Media Player or 3rd Party DVD Decoder: Required for BMrDVD**
Adobe Acrobat Reader
Adobe Flash Player: Required for BMrFlash Player

Adobe Shockwave Player: Required for BMrFlash Player

CE ..

*Live Z-Score Training is an optional purchase
**BMrMMP is an optional purchase



Discovery Device Description

Executive Summary and Device Description

The Discovery system is a physiological monitoring and feedback system that offers
measurement, monitoring, and feedback of biological signals including the electroen-
cephalogram (EEG recording), DC and slow cortical potentials (DC/SCP). All recordings
are made noninvasively from the surface of the body using standard sensors of tin, gold,
or silver chloride.

The system provides a visual or auditory signal corresponding to the status of one or
more of a patient’s EEG recordings (e.g., brain alpha wave activity) so that the patient
can undergo operant learning. Signal processing and feedback are provided by the user’s
PC running the software provided by BrainMaster. Information is derived from spectral
analysis of the EEG recording.

The system incorporates optical and magnetic isolation/coupling technology to provide a
safe and lownoise interface to the user’s PC. The Discovery 20 is provided with 20 chan-
nels; the Discovery 24 — with 24 channels. When used with the supplied software, the
system provides biofeedback monitoring, analysis, and reports using a Windows PC.

The Discovery 24 and the Discovery 20 are indicated for prescription use to acquire, re-
cord, transmit, and display physiological and data for electroencephalograph (EEG) stud-
ies of patients of all ages.

The Discovery 24 and the Discovery 20 are indicated for clinically proven Electroen-
cephalographic (EEG) applications for patients of all ages. The devices can be used by
healthcare professionals within their scope of practice for use in monitoring and aiding
diagnosis of a disease, injury, or handicap (Council Directive 93/42/EEC as amended by
2007/47/EC, Art1(2)(a)). The devices are also compatible with neurofeedback (EEG bio-
feedback) applications when prescribed by a health care professional.



Notes and Safety Precautions

Symbols Used

A

“Caution, consult accompanying documents” or “Attention, see instructions for use.”

R

Shock ProtectionType BF -- for devices that have conductive contact with the patient.

On BrainMaster devices and cables, indicates Functional Earth Terminal. On BrainMaster devices
and cables, the Functional Earth Terminal is not connected to the power line, or “mains” ground or
neutral.

Abbreviations Used

Al, A2, Fpl, etc. Standard “10-20" EEG sites

A/D Analog-to-Digital

Aux Auxiliary

BMr BrainMaster Technologies, Inc
C Celsius

CMRR Common-mode Rejection Ratio
dB Decibel

DC Direct Current

EEG Electroencephalograph

GB Gigabyte

GHz Gigahertz

GOhms Gigiaohms

Hz Hertz

LZT Live Z-Score Training

m meter

MMP Multi Media Player

mV millivolt

RMS Root-Mean-Square

USB Universal Serial Bus



General Care Instructions for your BrainMaster System

General Information

A\, All Cautions will be written in bold and underlined

All points will be written in bold
PLEASE NOTE: All notes will be written in red and bold

e Thi r Manual should be kept near r BrainMaster System at all

e The BrainM r m_is n ign for in ril nvironmen
g s s s : s g eNae NE

e The BrainM r Devi not r ive RF (radio fr n ner n
not incl RF _transmiters.



General Care Instructions for your BrainMaster System

e Never connect an ipment to The BrainMaster System that h not
n rov BrainM r Technologi Inc. Onl rov rd Par
i in njunction with the BrainMaster i

ts determined | h inst l Lt I f tl

n th vice themselves. The BrainAvatar softwar llow rs to re-
i i ifi ion with th ir iles.

Vi hould be r rt to BrainMaster and the | | competent r la-




General Care Instructions for your BrainMaster System

vV (11l DC USCC W alelt =11 LS IIC QININIC

infomration security, if desired or necessary.

Contraindications/Warnings

Possible Side-Effect

e A remot ibility of skin nsitivity t m bstan 11 nsor
m rial rel regi r nd hav n | for ibl
irritation or other concerns.

e Rarel ients m xperien light h he after EE raining.



General Care Instructions for your BrainMaster System

These instructions apply to all products in the BrainMaster line such as the 2EB, Atlantis,

Discovery, and all other peripherals that BrainMaster Technologies Inc. sells for use with
the BrainMaster System.

Standard environmental conditions for indoor use are: Altitude: up to 2000m, Tempera-
ture: 5 to 40 deg C, maximum relative humidity is 80% for temperatures up to 31deg C

decreasing linearly to 50% at 40 deg C.
(A} There are N ER SERVICEABLE PARTS within th Vi

Hardware Care

1. After every session wipe down your equipment with a damp cloth or paper towel
in order to remove any paste or gel that has spilled onto the unit.

(A} NEVER BMERGE YOUR EQUIPMENT IN WATER.

a. The use of solvents such as Windex, glass cleaner, etc is hot recommended
as it could damage the equipment.

b. If you have gel or paste that has dried to the unit we recommend using a
small amount of rubbing alcohol on the affected area only and it should be
wiped away as soon as possible.

c. Removal of these substances will prevent them from possibly damaging the
front end connectors and the USB port and switch on the rear of the unit.

2. Wipe all of your patient cables down with either a damp cloth or rubbing alcohol
after each use in order to keep them clean and free of contaminants.

3. If the USB cable has become dirty it is also recommended that you wipe it down
as well using either a damp cloth or rubbing alcohol.



General Care Instructions for your BrainMaster System

Electrode Care

Please Note: BrainMaster sells multiple types of electrodes, gold, tin, and sil-
ver, these should never be mixed with use on patients. You must use the same
metal type in all electrodes during a recording or your collected data will not be
valid. Each metal type has its own properties and will cause an unstable re-
cording environment if mixed.

Alw h m f el r | ilver, tin) when nn
i i i i rforman

Prior to hooking up a patient

1. Inspect all lead wires for cracks and kinks in the wiring.

a. Pay close attention to the ends nearest the female connector and the con-
nection closest to the electrode itself as these areas tend to crack and break
the easiest.

2. Inspect the electrode itself for any corrosion, or loss of metal plating as this will
affect your ability to acquire clean, low impedance, low dc offset (Discovery only)
recordings.

3. If damage to an electrode is suspected do not use it.

/ﬁ\ Alw Vi lly in Il el r rior rack r m
\I n in r r in

After your session

1. Immediately after your session remove excess material and then soak your elec-
trodes (cup end only) in warm soapy water for approximately 20 minutes to loosen
up the remaining paste.

a. Avoid submerging the female connector jack in water if possible

2. Clean your electrodes using warm running water and a g-tip or other non-abrasive
item to remove all remaining paste from the electrode.

3. Remove excess liquid by wiping the electrode down with a paper towel and hang
them to dry.

a. If they are needed immediately ensure that the electrode is completely dry
using a paper towel or other non-abrasive cloth.



General Care Instructions for your BrainMaster System

Other considerations

The cleaning instructions above can be used with the Electro-Cap Ear-Clips only. Con-
sult the Electro-Cap manual for care and cleaning procedures for your Electro-Cap.

Electrodes WILL need to be replaced eventually they will not last forever, however prop-
er care will ensure that your electrodes will last. The typical life of an electrode depends
on several factors:

1. The type of metal (Gold, Tin, or Silver)
2. The amount of use they receive
a. Once a week verses several times a day

3. How well they are cared for

How long will my Electrodes Last?

e Gold and Silver electrodes can last up to 2 years again depending on usage and
care

e Tin electrodes can last from 6 month to a year

Please Note: BrainMaster only warrantees your electrodes for 90-days from

the time of purchase as they are considered a consumable item. Please inspect
all electrodes upon receipt for damage. Consult your BrainMaster Warranty

for further information or contact BrainMaster Support at 1-440-232-6000 M-F
9:30 to 6:00 PM EST or email support@brainm.com with any questions.

Please Note: These instructions apply to electrodes only they do not apply to
the Electro-Cap products sold by BrainMaster. Consult the Electro-Cap manual
and training video for proper cleaning and care. Contact Electro-Cap Interna-
tional at 800-527-2193 or view their website at http://www.electro-
information.htm for Electro-Cap related issues.



Discovery 24/20 Specifications

Device Overview

e Number of channels: 24 (20 channels for the Discovery 20)
o Channels 1 - 19 are 10-20 sites.
o Channel 20 is A2, referenced to Al. (A2-Al)
o Channel 21 is Fpz (Not available on Discovery 20)
o Channel 22 is Oz (Not available on Discovery 20)

o Channels 23 and 24 are differential with separate active and reference inputs
on external (Not available on Discovery 20)

e “Atlantis” style connector (cable & standard touch-proof leads)(Not available on
Discovery 20).

e All channels acquired referenced to Al

e Amplifier type: DC, differential

e A/D accuracy: 24 bits; resolution 0.01microvolts EEG, 0.4 microvolts DC
e Input range: +/- 100 millivolts EEG, +/- 4 volts DC

e Input impedance > 1000GOhms

e Common-mode Rejection Ratio (CMRR) > 110 dB

e Amplifier bandwidth: 0.000 - 100 Hz

e EEG channel bandwidth: 0.43 - 80 Hz

e DC offset signal bandwidth: 0.000 - 2 Hz

e Input noise < 1.0 microvolt

e Sensor contact quality monitored via offset voltage

e Sampling Rate: 1024 samples/second

e Data rate to PC: 256 samples/second
e Line speed: 480600 baud

e Data rate: 19200 bytes / second

e Connection to PC: USB, optically and magnetically isolated



Discovery 24/20 Specifications

Discovery 24

24 Channel EEG

3
N

Dlscovery -- 24 Channel BrainMaster 24E

Channels 1 - 22
Channels 23/24

ooooooooooooo Status
oooooooooooo @)

e | @00 0@

24R 24A 1 f
Discovery BrainMaster 24E

Specifications Status Light

L aux2 J 24 Channels of EEG Red - Power On Isolated USB
24 bit data Green - Sending Data

. 256 samples / sec
Master Technologies, Inc. usB po\:e,ed vellow - Programming (\ W
i DC Coupled: 0-100 Hz

Discovery 24 Top Panel Discovery 24 Front & Back Panel

Discovery 20

20 Channel EEG

Discovery 20 — 20 Channel EEG

Channels 1 - 20
Status

Discovery 20
Specifications Isolated USB
20 Channels of EEG

24 bit data
USB Powered

DC Coupled: 0-60 Hz

Discovery 20 Top Panel Discovery 20 Front & Back Panel



Discovery 24/20 Specifications

Electromagnetic Immunity Specifications

The Discovery is suitable for use in therapist offices or clinics except near active
high-frequency surgical equipment, MRI devices or other sources of EM disturbances.
The user of the Discovery should ensure that it is used in a suitable electromagnetic en-
vironment.

Use of accessories, sensors, and cables other than those specified may result in in-
creased emission and/or decreased immunity of the Discovery. See Discovery Accesso-
ries on Page 14

The Discovery should not be used adjacent to, or stacked with other equipment. If ad-
jacent or stacked use is necessary, the Discovery should be observed to verify normal
operation in the configuration in which it is used.

There are minimum amplitudes for the Discovery to measure physiological signals. Op-
eration of the equipment below the minimum amplitudes may cause inaccurate results.



Discovery 24/20 Specifications

Discovery Accessories

Part Number Product Description
640-009 10/20 Paste 4o0z.
640-010 10/20 Paste 8oz.
640-011 10/20 Paste (Weaver)
641-005 Nu-Prep (Weaver)
641-006 Nu-Prep (Weaver)
641-003 Electro Gel
630-007 18” Gold Cup Electrodes
630-005 48" Gold Cup Electrodes

630-040-18 18” Gold Flat Electrodes
630-040 48" Gold Flat Electrodes
630-016-24 24" Silver Chloride Electrodes
630-016-60 60" Silver Chloride Electrodes
630-011-18 18” Gold Cup Ear Clips
630-011 48" Gold Cup Ear Clips
630-012-18 18” Gold Flat Ear Clips
630-012 48" Gold Flat Ear Clips
621-200 3.5” Electro Cap Ear Clips
621-198 10" Electro Cap Ear Clips
621-199 48" Electro Cap Ear Clips
630-047 Quick Insert Electrodes
621-209 Electro Cap XL
621-210 Electro Cap L/XL
621-204 Electro Cap L
621-208 Electro Cap M/L
621-203 Electro Cap M
621-205 Electro Cap S/M
621-202 Electro Cap S
621-207 Electro Cap XS/S
621-201 Electro Cap XS
381-006 BrainMaster 2-Channel Cable
380-010 USB Cable (generic)




Discovery 24/20 Specifications

The Discovery 24 and Discovery 20 are suitable for the use in the specified electromag-
netic environment. The customer and/or user of the Discovery should ensure that it is
used in an electromagnetic environment as described below.

Guidance and manufacturers Declaration - Emissions

The Discovery 24 or 20 is intended for use in the electromagnetic environment specified below. The
customer or user of the Discovery should ensure that it is used in such an environment.
Emissions Test Compliance Electromagnetic - Guidance

RF Emissions CISPR 11 | Group 1 The Discovery 24 uses RF energy only for its internal
function. Therefore, its RF emissions are very low and are
not likely to cause any interference in nearby electronic
equipment.

RF Emissions CISPR 11 | Class A Physician and therapist offices, clinics, limited care facil-
ities, freestanding surgical centers, freestanding birthing
centers, multiple treatment facilities, hospitals (emergen-
cy rooms, patient rooms, intensive care, surgery rooms
except near HF surgical equipment, and outside the RF
shielded room of MRI equipment or other medical equip-
ment where EM disturbances are high).

Harmonics IEC 61000-3-2 [ N/A Mains power issues, such as harmonic distortion, voltage
flicker, supply spikes and supply surge, do not apply to
these tests as the ME equipment is USB-powered and the
support equipment has its own safety features.
Harmonics IEC 61000-3-3 | N/A Mains power issues, such as harmonic distortion, voltage
flicker, supply spikes and supply surge, do not apply to
these tests as the ME equipment is USB-powered and the
support equipment has its own safety features.




Discovery 24/20 Specifications

Discovery 24 Immunity Tests

The Discovery 24 Immunity test levels were tested to Professional Health Care Facility Environments levels
(Note: Discovery 20 is a variant model of Discovery 24, the same test levels apply).

Phenomenon

Basic EMC or Test
Method

Immunity Required Test
Level

Tested level (see Note 1 below)

Interruptions

Interruption of mains power
tested using a battery-pow-
ered laptop. Performance
not affected.

Electrostatic Discharge |IEC 61000-4-2 + 8kV Contact + 8kV Contact
*+ 2KV, £ 4kV, + 8kV, £ 15kV |+ 2kV, + 4kV, + 8kV, + 15kV
Air Air
Radiated RF Immunity | IEC 61000-4-3 3V/m 3V/m
80 MHz to 2.7 GHz 80 MHz to 2.7 GHz
80% @ 2 Hz AM 80% @ 2 Hz AM
modulation modulation

Proximity Fields from RF | IEC 61000-4-3 See Note 1 below See Note 1 below

wireless communica-

tions equipment

Electrical Fast Transient | IEC 61000-4-4 N/A Mains power issues, such as harmonic
distortion, voltage flicker, supply spikes
and supply surge, do not apply to these
tests as the ME equipment is USB-pow-
ered and the support equipment has its
own safety features.

Surge Immunity IEC 61000-4-5 N/A Mains power issues, such as harmonic
distortion, voltage flicker, supply spikes
and supply surge, do not apply to these
tests as the ME equipment is USB-pow-
ered and the support equipment has its
own safety features.

Conducted Disturbanc- | IEC 61000-4-6 3V/m 3V/m

es Immunity 150 kHz to 80 MHz 150 kHz to 80 MHz

Per professional health care | Per professional health care facility test
facility test standards standards

Rated Power Frequency [ IEC 61000-4-8 30A/m 30A/m

Magnetic Fields 50Hz or 60Hz 50Hz or 60Hz

Voltage Dips/Short IEC 61000-4-11 30s 30s

Interruption of mains power tested
using a battery-powered laptop. Perfor-
mance not affected.

Note 1: Standard electro-magnetic immunity levels were utilized for these tests and therefore a separation distance




Discovery Basics

Connecting to the PC

The Discovery module is connected to the PC using a standard USB cable. This both
powers the unit, and also provides a communication channel to and from the PC. When
the module is first connected, it will be necessary to install the “driver” software, by
following the instructions provided. The Discovery module will not operate, , until it is
recognized by a PC, and the PC provides the device with power.

DEPlease see 531-379 for Hardware Installation instructions for more information.

Discovery Power on Sequence

After the Discovery is properly installed on the PC, the PC will be providing power to the
module. Each time the module is connected to the PC and the PC is powered, the Status
light on the front panel will turn on. This light will be red with-out any software running.

Connecting EEG Sensors through the Lid

The sensors are connected by using the lid of the device. Insert the respective sensor
leads using the “touch proof” jacks into each site that you will be using.

Please Note: It is essential to first obtain a good ground connection and Al. If
either of these connections is poor, all other signals will be compromised. For
a secure ground, any suitable connection can be used. Connect this sensor
first, and make sure the connection is secure.

Please Note: No matter what type of connection, please note that A1, A2 and

GND must always be connected. If you do not connect these sites, you will not
get a proper connection.

Connecting EEG Sensors through 25-Pin Connector
Make sure to properly connect all sites, per the manufacturer’s specifications. Once the
device is fully connected, plug the male connector of the female connector of the Discov-
ery.

DEPlease see the manufacturer’s instructions for more information on connections.



Discovery Basics

DC Offsets Information

The Discovery does not monitor sensor impedance as the Atlantis does. Instead, it mon-
itors the DC offset potential on all 24 or 20 channels, and uses them to assess sensor
connection quality. While there does not seem to be an exact correspondence between
sensor offset and sensor impedance, we have found that when sensor offsets below 25
millivolts are achieved, then good recordings can be expected. Below, is a recommend-
ed level for the different type of sensors:

Gold below 50mV
Ag/AgCL  below 10mV
Tin below 30mV

In the BrainMaster Discovery Software, we have built in the ability to monitor DC Offsets
to assure the optimal connection. This has also been color-coded for you convenience:

White below 25mV
Green below 50mV
Yellow below 75mV
Red above 100mV

Please see 531-349 for for more information on the BrainMaster Discovery Soft
ware.



Discovery Basics

Essential Performance

Both the Discovery 24 and Discovery 20 will provide physiological monitoring and re-
cording of brain signals. Software used with the device enables patient neurofeedback.
During a “session”, data will be recorded and the PC software will display brainwave
signals on-screen. Auditory and visual neurofeedback can be enabled and protocols for
the feedback can be set prior to the session. If these essential performances are not
meet, the software provides warning or alert messages to notify the operator or clinician
of possible errors. These basic safety measures ensure proper use of the equipment and
recording of valid data. Alert messages include the following:

“No Response on Com” indicates that the Discovery is not communicating with the
USB-attached computer (PC). The user should check the USB connection and communi-
cation port settings used on the PC.

“Artifact Warning” indicates possible electromagnetic disturbances or improper use of
EEG sensors. For basic safety, the user should check impedance levels and re-apply
sensors or sensor paste/jell as needed. The type and condition of the sensors and ca-
bles should be checked. If necessary, a check of possible electromagnet (EM) interfer-
ence sources should follow. The default threshold for signal artifacts is 255 mV.

PLEASE NOTE: that while these conditions may affect a patient’s neurofeedback session
and result in invalid data, there is no impact on the service life of the device.



Discovery Basics

Impedance Lid Information (Optional Purchase)

The Discovery Impedance Lid is intended to be used with the BrainAvatar* Software,
and is to be used in place of the current two-step process of using a Checktrode and the

connecting to the Discovery for recording of your QEEG. Below are a few steps to follow
in order to achieve the best results.

1. Once you have logged into the BrainAvatar* software and started acquisition you
will need to “Right Click” and select “show impedances” and your impedances will
be shown on the right hand side of the screen.

a. The Impedances are color coded for your convenience.

i. Red indicates a poor connection that will require attention

i. Yellow indicates a marginal connection that requires attention

17 To-LE

10.0 kohm

iii. Green indicates a good connection

19 Pz-LE

iv. White indicates a very good connection

20 A2-Al
3.4 kohm

PLEASE NOTE: if you are not receiving impedance measurements once you have
chosen to display them you will either need to press “Shift+ >" or select “impedance
on” from the data drop down menu.



Discovery Basics

Steps for Impedance checking using the Impedance Lid

1. Start the BrainAvatar* Software.

2

Brainfwvatar

2. Create a folder in the software using the protocol labeled “"No Limit QEEG Assess-
ment - Impedances”**. When the folder has been built, click the GO Button to
begin.

W IR LI L MASUAI I L s A 1 e e Lrisere n i
€ Mo Limit QEEG Assessment - Impedances 2/5/2016 12:52 PM EDEZ2 File

eI N 2

3. When you see the following message:

Masterdd *

< Module is Running!
i l;
To Start this Session,
Press OK When EEG Signal is Good!

Press Cancel to Cancel this Session for now

OK I Cancel |

Do not click OK. You will now use the Impedance Head Map to check your imped-
ances



Discovery Basics

4. In order for proper impedance measurements, it is necessary for the Ground Posi-
tion to be properly applied. To properly check for a good ground connection, first
connect A2, A1 and Ground. You will utilize the Impedance Head Map to validate

these impedances

5. Once A2 and A1l are below 5 kohms proceed with all other electrodes. When all
electrode positions are below 5 kohms, click OK to begin.

PLEASE NOTE: When connecting your patient to the Discovery equipped with an im-
pedance lid it is important to not place a jumper between Al and A2 until such time as
you have finished connecting your patient and ensured that all of your connections are

good.

EE] *Please see 531-322 for more information on the BrainMaster BrainAvatar Software.
**[f this protocol is not located in your protocol directory, instructions for downloading and proper placement can be

found at www.brainm.com/kb/entry/531/



Discovery Self-Calibration Unit (Optional Purchase)

The Discovery Self Cal unit allows you to perform on-site calibrations without the need of expensive
lab equipment. Running your own tests means you won’t necessarily have to send your Discovery in
to BrainMaster for troubleshooting. This can prevent loss of patient session time.

A When running your device in calibration mode ensure that there is not a cap attached to the
25-pin connector.
Connecting The Discovery Self Cal

1. Plug the 25-Pin connector into the Channel 1-22 Plug on the front of the Discovery
24

2. Plug The Input connector into the Channel 23/24 Plug on the front of the Discovery
24. PLEASE NOTE: The Discovery 20 does not use the 23/24 Plug. Itis
not needed and is not plugged in.

The Discovery is now ready to begin Self-Calibration.



Discovery Self-Calibration Unit (Optional Purchase)

Process for Discovery Self-Calibration

Start the BrainAvatar* Software.

Create the Client’s session folder. If this does not already exist, select “create new
folder,” type in a name, hit ok, and choose to “Create and Select Settings.”

Select the “1- Discovery 24E Self Calibration (Requires Self-Cal Device)” Settings
File. Enter in the client’s information and press “Save and Continue.”

From login screen in BrainAvatar software go to the “settings” tab on the top of
the screen.




Discovery Self-Calibration Unit (Optional Purchase)

6. Verify Session type is set to Calibration.

Session Type:

" Assessment  Playback
" Training i Synthesize
" Simulation & Calibration

7. Close the settings tab.

8. Verify that BrainAvatar is set to ‘Task 5. Set to ‘Task 5’ if it is not.

|Tu ~| |10seconds ~| |Task5 ~| | Current Montage ~ ~|

9. Hit “"Go” on the main BrainAvatar screen.

—— _—— -

10.A popup will appear on the screen. Ensure that the Self-Cal is properly connected
to the Discovery unit.

Masterd( *

Ready to Start!

/B Place £EG Cap

Hit OK to Start Now
Hit Cancel to Start Later

0K I Cancel




Discovery Self-Calibration Unit (Optional Purchase)

11. Hit "OK” and the software will begin running. Select "OK"” on the next popup once
the calibration signal begins running.

MasterdD >

Medule is Running!

To Start this Seszion,
Press OK When EEG Signal is Good!

Press Cancel to Cancel this Session for now

oK I Cancel |

The Self-Calibration is now running on your Discovery 24 / 20. It will produce Sine
Waves across all channels. The values will be 50uV on all channels referenced to LE.
A2 referenced to A1 and Aux1/Aux2 will have a value of 100uV. If you have an imped-
ance lid on your Dlscovery you will be able to see |mpedances at 4 k ohm (+/-10%)

e g

€s5ion Type ! Traiming

Raw EG
uVD -PkS.1 kohm

2 F3 LE Raw

54.0 uV Pk- Pk4 kohm
3 C3-LE Raw EEG
56.0 uV Pk-Pkd.7 kohm

4 P3-LE Raw EEG
55.0 uV Pk-Pk4.9 kohm

5 01-LE Raw EEG
55.4 uV Pk-Plet.8 kohm

6 F7-LE Raw EEG
55.4 uV Pk-Pk. 1 kohm

7 T3-LE Raw EEG
55.4 uV Pk-Pk4.5 kohm

8 T5-LE Raw EEG
55.3 uV Pk-Plet.6 kohm

9 Fz-LE Raw EEG
55.8 UV Pk-Pk5.4 kofim

10 Fp2-LRaw EEG
55.2 UV Pk-Pk4.5 kohm

11 FA-LE Raw EEG

56.6 uV Pk-Pk5.4

12 C4-LERa

55.8 uV Pk-Pk5.1 kohim
13 P4-LERaw EEG
55.3 uV Pk-Pk5.1 kohm
14 02-LERaw EEG
53.3 UV Pk-PK5. 1 kohm
15 F8-LE Raw EEG
54.1 uV Pk-Pk5.3 kohm
16 T4-LERaw EEG
55.2 uV Pk-Pk5.1 kohm
17 T6-LERaw EEG
55.0 uV Pk-Pk4.0 kohm
18 Cz-LERaw EEG
55.6 uV Pk-Pk5.5 kohm
19 Pz-LE Raw EEG
55.0 uV Pk-Pk5.4 kohm
20 A2-AlRaw EEG
109.7 uv Pk-Plo. 1 lkohim
21 AUX1 /RN
108.8 uV Pk-Plo.3 kohm
taaette T ARATAN
107.2 uV Pk-Pi2.4 kohm




Discovery Self-Calibration Unit (Optional Purchase)

12.0n the “Calibration” tab, you will see the values on each channel as below. The
values will be between 48.5 and 51.5

VALUE & RULE VALUE B THEN: VALA VALE % TIME
x=C1lAL; GT  x=C2A4A; nothing 48.81  46.2% 100.0
x=C3AL; GT x=C4AA; nothing 48.35 47.98 100.0
x=C5A4; GT x=C6AA; ncthing 48.21  48.28 33.8
x=C7AL; GT x=C&AA; nothing 48.27 47.76 100.0
x=C8AL; GT x=C1lO0AA;ncthing 48.34 48.04 100.0
x=C1l1AA;GT  x=CLl2AA;ncthing 48.48  48.42 100.0

x=C13AA;GT x=Cl14AA;ncthing 48.04 48.15 0.0
x=C153A4;GT x=Cl6AA;ncthing 47.56  48.32 0.0
x=C17A4;GT x=C1BAA;ncthing 48.43  4B.36 884
x=C1%9A4;GT x=C20AA;ncthing 48.17 5.5 0.0
x=C21AA4;GT x=C22A4;ncthing 95.53  95.44 74.4
x=C23A4;GT x=C24A4;ncthing 0.00 0.00 0.0

13.Allow the Calibration to run for 60 seconds. After 60 seconds stop the software.

14.Change ‘Task 5’ to either ‘Eyes Open’ or ‘Eyes Closed.” Go back to the settings
menu as illustrated above and change ‘Calibration’ to ‘Assessment’, and Run
Length to O.

|7uV j |10 secondsj |Eyes Open j |Curn—:-ntMontage j

7 BrainAvatar Setup 'Y
Main | Login | Folder Settings |EDF Erowser' Rewew' Global Settmgs'
Main | Read/erte| Channe\s' Bands | Protocol' D|5p|ay| Feedback Session |Event Wizard | Acquisition | Montage | Z Scores | Session Wizard | Atlantis HW | Electrodes

NOTE: Please enter all times as whole seconds (1, 2, 3, etc)

~Baseline Length (pre and post) ~Run Length:

lﬂ— Seconds (before and after lsu— Seconds

(Length of 0 means "no baselines") (0 means run indefinitely)

~Number of Sessions: ———————————— ~Number of Runs (Trials)
ltm—sesswons (80 maximum) 1 Runs

(0 allows repeated use of Test Session 1) (Must have at least one Run)

| Session Type: [~ Pause Between Runs?

@ Assessment " Playback
€ Training © Synthesize i i
" Simulation " Calibration ST IR

Use Session Wizard to control
session (use with MINI-Q)

Logged in, device type Discovery Use Settings and Close Use These Settings




Discovery Self-Calibration Unit (Optional Purchase)

The software will now function as it normally would. Your calibration data will be saved
as the first session in the client’s folder. To view the EDF file of the calibration data, on
the BrainAvatar main screen select the ‘file’ tab and then ‘open current study.’

To retrieve calibration data at a later time, the .EDF file will be stored to your pc under C:\Program-
Data\BrainMaster\Studies\(study name). It will be listed as the client’'s name followed their age and
TASK_5.

| | + | Calibration Testing o O x
Home Share View - @
<« A # ThisPC » Documents » BrainMaster » Studies » Calibration Testing v O Search Calibration Testing P

A Name - Date modified Type Size

st Quick access

@ Calibration Testing 01.000.02 AGE 34 TASK_S EDF File 696 KB
[ Deskiop *

@ Calibration Testing 02.000.02 AGE 34 EQ EDF File 696 KB
¥ Downloads * [ cur_sess File 1KB
Documents * [ evt00102.622 E22 File 0KB

| = Pictures * [ eb200102.e22 E22 File 0KB
L Google Drive * [ ror00102.e22 E22 File 1,170 KB
531382 Discovery Man [ 0200102.e22 E22 File 1.170KB
| [ koto0102.k22 K2z File 1KB

mages

[] kp200102.k22 K22 File 1KE

images
9 [ 1100102622 K22 File 1K8
Passkeys [ 10200102622 K22 File 1KB
& Creative Cloud Files [] name File 1KB
. D settings File 2KB
#& OneDrive © settings BDE2 File 180 KB
8 This pC sumD0001 BSM File 342 KB
I Deskop 3] sum00001 Microsoft Excel C.. 102 KB
b " A <um00002 BSM File 333KB

ocumen

] sumDO00Z Microsoft Excel C... 76 KB
4 Downloads
b Music
=] Pictures
B Videos

| ‘i Local Disk (C:)
% DVD RW Drive (E:) Nov

= cpsql.1 (V\counterpaint ¥

18 items ] [E=

EE]*Please see 531-322 for more information on the BrainMaster BrainAvatar Software.



Discovery Firmware Field Programming

1. Firmware Field programming is performed in the application called “Firmware Up-
date”. Begin by Double-clicking the application. PLEASE NOTE: You must be
running the latest updated version of the BrainAvatar software in order to update
the Discovery Firmware.

> e Local Disk (C)
@ DVD RW Drive (E) Nov.

= cpsql1 (N\counterpoint v
100items

2. Use the Drop-Down-List to choose the proper COM Port for your Discovery. When
this has been selected, click the “"Check Module” Button.

2 Discovery Hordware Module Maintenance

3. After the Device has been checked, it will let you know its Serial Number and
Firmware Revision. It will also make the Check Available Firmware Button accessi-
ble. Please click to continue. PLEASE NOTE: The Firmware Revision needs to be
Firmware 30 or above to remotely update. If this is an earlier version, please call
BrainMaster Technologies for more information.

3 Discovery Hardware Module Maintenance x

MPORTANT NOTICE:

Do not use this control unless instructed to do 50 by BrainMaster Technologies, Inc.




Discovery Firmware Field Programming

4. Utilize the Drop-Down-List to choose the proper firmware revisiont. Click Update
Module To contnue.

#4 Discovery Hardware Module Maintenance X
IMPORTANT NOTICE: Checking Serial Number.
Got serial number '060175'
Do not use this control unless instructed to do so by BrainMaster Technelogies, Inc. Chedking moduls status

Inappropriste use of this control could cause you to have to return your device to the factory. | Checking Basic Firmuare Version
Checking Advanced Firmware Version

Pask 1 Ot

Checking module... Please wat... bS03: Ox1:1 b604: 0x17:23 bS0S: Ox1:1
| Got SN and Firmware Version

} Select ‘Check Available Firmware' to continue

Status File C:\Program files File 'C:\Program Files (x26)\BrainMaster\Avatar\ FW\D37.516" selected

E— 2 firmware files are available

EzimEal Select ‘Update Module' to program the device
P R — File 'C:\Program Files (x86)\BrainMaster\Avatar\ FW\D37.518" selected
Available Firmware REV

Discovery on COMe <

[CitProgram Fles (x88)\BramMaster Avatar\FWND37 <13 =

Check e
Check Module| Available B2
Firmware Cide

5. The Firmware will now begin to update. PLEASE NOTE: During this process,
make sure that nothing else is to be occurring as this can cause problems in writ-
ing the Discovery Firmware. You can tell that this is occurring, because, the Sta-
tus line number will be changing.

44 Discovery Hardware Module Maintenance X
IMPORTANT NOTICE: Writing Line: 12 to Module Length: 43 ~
Writing Line: 13 to Module Length: 43
Do not use this control unless instructed to do so by BrainMaster Technologies, Inc. \Writing Lings 14 to Module Length: 43
Writing Line: 15 to Module Length: 43
Inappropriate use of this control could cause you to have to retur your device to the factory. | Writing Line: 16 to Module Length: 43
Writing Line: 17 to Module Length: 43
Writing Line: 16 to Module Length: 43
Updating Firmware... Please wait Writing Line: 19 to Module Length: 43

le Length: 43

| writing Line: 21 to Module Length: 43

h
Status: Writing Line: 38 to Module Length: 43 Wrting L 2315 Module Length: 43
Writing Line: 23 to Module Length: 43

60175
e Wiriting Line: 24 to Module Length: 43
urrent Firmware. as version irmware Writing Line: 25 to Module Length: 43
Current Fi h 340 Writing Line: 26 to Module Length: 43
Available Firmware. =y Writing Line: 27 to Module Length: 43
Writing Line: 28 to Module Length: 43
Writing Line: 28 to Module Length: 43
Writing Line: 30 to Module Length: 43
Writing Line: 31 to Module Length: 43
Discovery on COM 5] Wrktng Line: 32 to Hodule Lenth 43
Writing Line: 33 to Module Length: 43
Writing Line: 34 to Module Length: 43

[ C:\Program Files (x86)\BrainMaster\Avatar\FW\D37.519 = Writing Line: 35 to Module Lengtt

Check
Check Module| Available Update
Firmware | Module

&

Writing Line: 36 to Module Length: 43
Writing Line: 37 to Module Length: 43
Writing Line: 38 to Module Length: 43

6. When completed, the software will produce a Pop-Up stating that this has been
successful. Click OK to this. PLEASE NOTE: After clicking OK, the system will
reset itself. You will need to allow the system to finalize this. You will know that it
is complete, when the Message box states “Finished”. Click Close when completed.

&4 Discovery Hardware Module Maintenance x
IMPORTANT NOTICE: Writing Line: 1432 to Module Length: 43 ~

Writing Line: 1433 to Module Length: 43
Do not use this control unless instructed to do so by BrainMaster Technologies, Inc. Wiriting Line: 1434 to Module Length: 43
Writing Line: 1435 to Module Length: 43
Inappropriate use of this control could cause you to have to retur your device to the factory. | Writing Line: 1436 to Module Length: 43
Writing Line: 1437 to Module Length: 43
Wriing Line: 1438 to Module Length: 43
Firmware Updated... Press Close to exit Writing Line: 1439 to Module Length: 43
| Writing Line: 1440 to Module Length: 43
IR e e
Writing Line: 1443 to Module Length: 43
Device Serial coi7e Writng Line: 1443 to Module Langth: 43
S S — Writing Line: 1445 to Module Length: 43
Current i fas Lotest F Wriing Line: 1446 to Module Length: 43
Available Firmware rEy Writing Line: 1447 to Module Length: 43
Writing Line: 1448 to Module Length: 43
Writing Line: 1449 to Module Length: 43
Writing Line: 1450 to Module Length: 43
Writing Line: 1451 to Module Length: 43
Discovery on COM# S| Wriing Line: 1452 to Module Length: 43
Writing Line: 1453 to Module Length: 43
Writing Line: 1454 to Module Length: 19
[Si\Program Fles (xa8)\Brainiiaster\Avatar\FA\D37.518 = 1435 to Module Length: 11

w
Pausing to allow reset
Reprogramming SN
Finished.

Cheek.
Check Module|  Available Uncacey Close.
Firmware Codlita




Discovery Firmware Field Programming

Your Discovery is now using the most up-to-date Firmware. You can validate this, by
running the application, and see that the current Revision matches the number to the
version that was installed.

,ﬁ Discovery Hardware Module Maintenance had

IMPORTANT NOTICE: Checking Serial Number

Got serial number '60179 "

Checking module status

AtlQueryFirmware done

Inappropriate use of this control could cause you to have to return your device to the factory. Checking Basic Firmware Version

Checking Adwvanced Firmware Version

Peek 1 Ox1

Checking meodule... Please wait... b603: Ox1:1 b604: 0x1la:26 b605: Ox0:0

Got SN and Firmware Version

I Select 'Check Available Firmware' to continue

Do not use this control unless instructed to do so by BrainMaster Technologies, Inc.

Status: Select 'Check Available Firmware' to continue
Device Serial 60179
Current Firmware has version 37.0 firmware
Available Firmware REV

| Discovery on COM4 ;I

I C:\Program Files (x86)\BrainMaster\Avatar\FW\D37.519 LI

Check
Sh;clk Available klﬂpgat‘e Close
adule Firmware e

Please see 531-322 for for more information on the BrainMaster BrainAvatar Software.






BrainMaster Technologies Inc.
195 Willis St.

Bedford, OH 44146

United States

Phone: 1-440-232-6000
E-Mail: support@brainm.com
Internet: www.brainm.com

| EC |REP|

European Representative:
mdi Europa GmbH
Langenhagener StraBle 71
D-30855 Langenhagen

Phone: +49-511-39 08 95 30
Fax: +49-511-39 08 95 39
Email: info@mdi-europa.com
Internet: www.mdi-europa.com

REF 1531-362 v4.7 1/23/2023




