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About the document

This document describes how to use LiveAmp and how it is integrated into a measurement setup.
This document forms an integral part of the product. It must be precisely adhered to in order to en-
sure that the productis used as intended and operated correctly to guarantee the concomitant safe-
ty of participants, users and third parties. Keep this document in a safe place and ensure that it is
always available to the users.

No part of this document may be reproduced or distributed in any form without the express written
permission of Brain Products. The operator may print this document to make it available for the us-
ers of the product.

Make sure that you have the most recent version of this document for your product or product revi-
sion. You can find the most recent version on our website: http://www.brainproducts.com.

Target group of this document

This documentis intended for users in the psychological and neurophysiological research area who
are experienced in performing physiological data acquisition.

Users must also know how to work safely and reliably with all the products in a given setup, such as
EEG caps, amplifiers, accessories, sensors and recording software.


http://www.brainproducts.com/downloads.php

About the document

Conventions in this document

Typographical conventions

Bold indicates items on the user interface (menus, buttons, switches, connectors,
options) and is used for emphases in the text

Italic indicates titles of dialog boxes/tabs, file locations and is used to indicate
product names

Underscore indicates cross-references and web addresses

Monospaced indicates text or characters to be entered at the keyboard

Symbols

Caution: This symbol indicates that incorrect use of the product(s) may result in a per-
A sonal injury to the participant, the user and/or a third-party. Failure to observe the
information in this document constitutes incorrect use.

Notice: This symbol indicates that the incorrect use of the product(s) may bring about
a risk of damage to property. Failure to observe the information in this document con-
stitutes incorrect use.

Note or Tip: This symbol draws your attention to important information relating to the
Ij current topic and to recommendations on how to use the product(s).

Cross-reference: This symbol indicates a reference to a related chapter, section or
document.

6
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Revision history

Section Subject

Document version 021

STE compact at a glance Information on the STE compact LEDs updated

Appendix A Technical data updated

Document version 020

Combinationswith other Combinations with other products updated

products

Chapter 6 New chapter added on how to add trigger signals directly to LiveAmp

Chapter7 New chapter added on how to add trigger and sensor signals with the
STE compact

Section 9.3 Screenshots updated for version 2.2.4 of the LiveAmp File Converter

Section 12.7 Troubleshooting updated to include possible STE compact issues

Appendix A Technical data updated

Reporting errors and support

We would ask you to report without delay any error you find in this document, any fault on the products
orany malfunction that you observe when using this product. To do so, please contact your local dealer,
who will also assist you in general questions about the product.



About the product

About the product

LiveAmp is an ultra-lightweight, wearable amplifier that is available in four different models.

LiveAmp 8 can record a total of 8 EEG channels, referential and/or bipolar.

8

LiveAmp 16 can record a total of 16 referential EEG channels with a maximum of 8 bipolar channels.

LiveAmp 32 can record either 32 referential EEG channels or 24 referential and 8 bipolar channels.

LiveAmp 64 can record either 64 referential EEG channels or 56 referential and 8 bipolar channels.

As it is wireless and allows you to store the data internally on an exchangeable memory card, there

are no mobility limitations. LiveAmp is easy and intuitive to use and extremely compact. Its techni-
cal specifications leave nothing to be desired and translate into outstanding signal quality. Live-
Amp can be combined with all available Brain Products electrode types, passive/active or dry.

m Bipolar recording is only possible with passive electrodes. Active electrodes cannot
be used in combination with bipolar recording.

Product identification

Product designation

Article number

Manufacturer

Warranty

LiveAmp wireless amplifier

LiveAmp 32 channel: BP-200-3000
LiveAmp 16 channel: BP-200-3010
LiveAmp 8 channel: BP-200-3020

Brain Products GmbH
Zeppelinstrasse 7

82205 Gilching

Germany

Tel: +49 (0) 8105733 84-0

Fax: +49 (0) 8105 733 84 - 505

Web: http://www.brainproducts.com
Email: techsup@brainproducts.com

We are registered as a manufacturer of electrical and/or electronic
equipment with the stiftung elektro-altgeréate register, Nordostpark 72,

90411 Niirnberg, Germany, under the registration number DE89975135.

http://www.brainproducts.com/contact.php
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Combinations with other products

About the product

LiveAmp is permitted to be combined with the following products:
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Product

Manufacturer

EEG caps and electrodes
(actiCAP, actiCAP Xpress Twist,
LiveCAP/BrainCap, R-Net)

Easy Cap GmbH

Sensor & Trigger Extension (STE) for LiveAmp@

Brain Products GmbH

STE compact for LiveAmp

Brain Products GmbH

LiveAmp Mobility Set

Brain Products GmbH

Push button, 2.5 mm jack

Brain Products GmbH

LabSim

Brain Products GmbH

32 GB micro memory card, class 10

Transcend®

Powerbank with »= 10,000 mAh

Should conform to all national safety and prod-
uct standards or directives in the country of
use. The selected powerbank should be tested
(signal noise, operating time, etc.) before first
use.

BrainVision Recorder (as of version 1.21)

Brain Products GmbH

BrainVision LiveAmp File Converter

Brain Products GmbH

RecView

Brain Products GmbH

Computer

The computer connected to the amplifier
should comply with either IEC 62368-1, EN
62368-1, IEC 60601-1, EN 60601-1 or equiva-
lent safety standards.

a. For more information on STE, see LiveAmp Operating Instructions, document version 019.



STE compact is permitted to be combined with the following products:

About the product
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Product

Manufacturer

Wireless Trigger Transmitter

Brain Products GmbH

3D Acceleration Sensor

Brain Products GmbH

BIP2AUX Adapter

Brain Products GmbH

Blood Pulse Sensor

Becker Meditec

Force Sensor

Brain Products GmbH

GSR Sensor

Brain Products GmbH

LiveAmp (as of Rev. 04 and FW 4.77)

Brain Products GmbH

Pulse Oximetry Sensor set

Nonin Medical, Inc.

Photo Sensor

Brain Products GmbH

BrainVision Recorder (as of version 1.27)

Brain Products GmbH

BrainVision LiveAmp File Converter (as of ver-
sion 2.2.4)

Brain Products GmbH

Respiration Belt

Brain Products GmbH

StimTrak

Brain Products GmbH

TriggerBox

Brain Products GmbH

TriggerBox Plus

Brain Products GmbH

Beside this general statement about permitted product combinations the user must check whether

all stipulations of each product (e.g., regarding its MR compatibility) are fulfilled for the specific

combination and purpose of application (i.e. intended use and correct use). Please observe the op-

erating instructions of the respective products.
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Markings on the products

The following markings are displayed on the product label:

C€

PEO® B <0

Brain Products GmbH confirms the compatibility of this product according to the
Directive 2014/53/EU (RED) of the European Parliament and the Council of 16 April
2014 on the harmonisation of the laws of the Member States relating to the making
available on the market of radio equipment.

The Brain Products GmbH confirms the RoHS compliance of this product according
to the Directive 2011/65/EU of the European Parliament and the Council of 8 June
2011 on the restriction of the use of certain hazardous substances in electrical and
electronic equipment (recast published in the Official Journal of the European Union
on 1 July 2011) as well as all its amendments up to and including the Commission
delegated directive (EU) 2015/863 of 31 March 2015 (published in the Official Jour-
nal of the European Union on 4 June 2015).

LiveAmp: EMC tested according to EN 61326-1:2013 (IEC 61326-1:2012). Radio-
tested in accordance with ETSI EN 300 328 V2.2.2.

STE compact: EMC tested according to EN IEC 61326-1:2021 (IEC 61326-1:2020).
Radio-tested in accordance with ETSI EN 300 328 V2.2.2.

This symbol confirms compliance with the environmental requirements for elec-
tronic products (only applies to China).

This symbol indicates that defective products must not be disposed of with the
household waste. Dispose of them in accordance with national regulations or return
the product and its accessories to the manufacturer.

Contains lithium-ion batteries. Do not dispose with household waste. Dispose of in

accordance with national regulations or return the device and its accessories to the
manufacturer.

MR Unsafe: Products with this symbol must not be used in an MR environment.*

Observe the operating instructions.

Next to this symbol, the name and address of the product manufactureris specified.

No contact with liquids: Make sure that liquids do not enter the enclosure.
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LiveAmp 8, 16 and 32 BP-200-3020, BP-200-3010, BP-200-3000

Japan

MIC ID: R 204-210003

Japan Radio Equipment Compliance: Japanese Technical Regulation Conformity Cer-
tification of Specified Radio Equipment, Article 2, Paragraph 1, Item 19, 2.4 GHz
band wide band low power data communication system’.

LiveAmp Wireless USB Adapter BP-210-6200

Japan

Contains MIC ID: 2011-200403

Japan Radio Equipment Compliance: Japanese Technical Regulation Conformity Cer-
tification of Specified Radio Equipment (Ordinance of MPT No. 37, 1981), Article 2,
Paragraph 1, Item 19, “2.4 GHz band wide band low power data communication
system”.

STE compact for LiveAmp BP-210-2005

Japan

MICID: R 204-520022

Japan Radio Equipment Compliance: Japanese Technical Regulation Conformity Cer-
tification of Specified Radio Equipment, Article 2, Paragraph 1, Item 19, “2.4 GHz
band wide band low power data communication system”.
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LiveAmp 8, 16 and 32 BP-200-3020, BP-200-3010, BP-200-3000

Canada

Contains transmitter module IC: 5325A-0946

This device complies with Industry Canada license-exempt RSS standard(s). Opera-
tion is subject to the following two conditions: (1) this device may not cause inter-
ference, and (2) this device must accept any interference, including interference
that may cause undesired operation of the device.

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appa-
reils radio exempts de licence. L'exploitation est autorisée aux deux conditions
suivantes: (1) l'appareil ne doit pas produire de brouillage, et (2) l'utilisateur de
['appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage
est susceptible d'en compromettre le fonctionnement

LiveAmp Wireless USB Adapter BP-210-6200

Canada

Contains IC: 21098-ESPWROVERE

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions:

1. This device may not cause harmful interference, and

2. This device must accept any interference received, including interference that
may cause undesired operation.

Le présent appareil est conforme aux CNR d’Industrie Canada applicables aux appa-
reils radio exempts de licence. L’exploitation est autorisée aux deux conditions
suivantes:

1. l’'appareil ne doit pas produire de brouillage;

2. l'utilisateur de ’appareil doit accepter tout brouillage radioélectrique subi,
méme si le brouillage est susceptible d’en compromettre le fonctionnement.

STE compact for LiveAmp BP-210-2005

Canada

Contains IC 7693A-24J40MA

"This device complies with Part 15 of the FCC Rules. Operation is subject to the fol-
lowing two conditions:

1. This device may not cause harmful interference, and

2. This device must accept any interference received, including interference that
may cause undesired operation."

"Le présent appareil est conforme aux CNR d’Industrie Canada applicables aux
appareils radio exempts de licence. L’exploitation est autorisée aux deux condi-
tions suivantes:

1. ’'appareil ne doit pas produire de brouillage;

2. l'utilisateur de ’appareil doit accepter tout brouillage radioélectrique subi,
méme si le brouillage est susceptible d’en compromettre le fonctionnement."”
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LiveAmp 8, 16 and 32 BP-200-3020, BP-200-3010, BP-200-3000

USA

Contains FCC ID: PVH0946

This device complies with Part 15 of the FCC Rules. Operation is subject to the fol-
lowing two conditions:

(1) this device may not cause harmful interference,

and

(2) this device must accept any interference received, including interference that
may cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference in a residential installa-
tion. This equipment generates, uses and can radiate radio frequency energy, and if
not installed and used in accordance with the instructions, may cause harmful inter-
ference to radio communications. However, there is no guarantee that interference
will not occurin a particular installation. If this equipment does cause harmful inter-
ference to radio or television reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct the interference by
one or more of the following measures:

e Reorient or relocate the receiving antenna

e Increase the separation between the equipment and receiver

e Consult your Brain Products dealer for help.

LiveAmp Wireless USB Adapter BP-210-6200
USA
Contains FCC ID: 2AC7Z-ESP32WROVERE

This device complies with Part 15 of the FCC Rules. Operation is subject to the fol-
lowing two conditions:

(1) this device may not cause harmful interference, and

(2) this device must accept any interference received, including interference that
may cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference in a residential installa-
tion. This equipment generates, uses and can radiate radio frequency energy, and if
not installed and used in accordance with the instructions, may cause harmful inter-
ference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause harmful inter-
ference to radio or television reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct the interference by
one or more of the following measures:

e Reorient or relocate the receiving antenna

e Increase the separation between the equipment and receiver

e Consult your Brain Products dealer for help.
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STE compact for LiveAmp BP-210-2005

USA

Contains FCC-ID: OA3MRF24J40MA

This device complies with Part 15 of the FCC Rules. Operation is subject to the fol-
lowing two conditions: (1) this device may not cause harmful interference, and (2)
this device must accept any interference received, including interference that may
cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference in a residential installa-
tion. This equipment generates, uses and can radiate radio frequency energy, and if
not installed and used in accordance with the instructions, may cause harmful inter-
ference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause harmful inter-
ference to radio or television reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct the interference by
one or more of the following measures:

e Reorient or relocate the receiving antenna

¢ Increase the separation between the equipment and Receiver

e Consult your Brain Products dealer for help.

* Definitions from ASTM international standard F2503-20 (IEC 62570:2014)



Safety information 16

Safety information

Please read the following safety information carefully since it helps to prevent personal injury and
damage to property. It is assumed that you have the required specialist knowledge in handling the
product and accessories.

Brain Products will not accept any liability for loss or damage resulting from a failure to follow these
operating instructions and, in particular, the safety instructions.

Intended use

LiveAmp is intended to be used for amplifying and digitizing electrophysiological signals (for exam-
ple EEG, EMG, ECG, EOG).

LiveAmp is not a medical device. It may be used in the context of non-medical applications in order
to carry out fundamental or applied research on the basis of neurophysiological methodology and
data. Use of LiveAmp for diagnosis, therapy, monitoring of vital physiological processes (such as
cardiovascular functions) or other medical purposes is expressly forbidden.

Only for the intents and purposes of safety testing according to IEC EN 60601-1, the equipment can
be treated as class Il equipment according to IEC EN 60601-1.

Correct use

LiveAmp is permitted to be used:

» by users in the psychological and neurophysiological research area.

» inresearchinstitutes and other non-medical environments (e.g., at home), hospitals, clinics and
other medical environments, provided that all other stipulations regarding the correct use are
met and that the products are used in accordance with its intended use.

LiveAmp must not be used:

» by unqualified persons (e.g., laypeople) and persons who cannot read (e.g., due to visual im-
pairment) or understand (e.g., due to a lack of language skills) this document.

in MR scanner environment.

in vicinity of explosive gases, for example in operating theaters.

in oxygen enriched atmospheres.

vvyywvyy

under water (e.g., sea, swimming pool, bath tub) or in environments in which significant
amounts of water could enter the products (e.g., under shower, in the rain).

The useris solely liable for any risks to participants associated with the investigation if the product
is not used in accordance with the correct use.
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CAUTION

Risk of burns by damaged battery

If water enters LiveAmp or if LiveAmp is completely submerged in water, or is other-

wise damaged, swollen, cracked, or opened, the battery may get damaged. A dam-
aged battery can catch fire and cause burns.

In order to protect the battery:

do not drop LiveAmp.

do not damage the housing of LiveAmp by impacts.
do not open LiveAmp.

do not modify LiveAmp.

do not submerge in water or let water enter LiveAmp.

If you notice leakages or a swollen housing, immediately switch off LiveAmp and stop
using it. Contact your local distributor. Do not ship damaged or potentially defective
LiveAmps to your local distributor or Brain Products GmbH unless instructed other-
wise.

17
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NOTICE
Damage to connectors when using tools

If you use tools, for example to remove the memory
card, you can accidentally touch the pins of the connec-
tors. This can cause damage to LiveAmp.

Do not use tools when removing orinserting the memo-
ry card.

Damage by water

LiveAmp is not splash-water protected. Water or liquids, even small amounts, can
damage LiveAmp. This includes internal components, like the battery. Conditions in
which liquids could enter LiveAmp are, for example:

rain

close to orin water
sweat

bathroom

This list is not exhaustive. Please contact your distributor for consultation.

Do not use in conditions where liquids could enter LiveAmp.

NOTICE
Damage by mechanical force

Aforce applied to the housing of LiveAmp, for example strong impact, twisting, shak-
ing, can resultin damage to LiveAmp. Thisincludes internal components, like the bat-
tery. A damaged battery can cause fire.

Do not use in conditions where a force could be applied to LiveAmp.



Safety information

General precautions

>

Do not open the LiveAmp and its accessories.

Heat, direct sunlight (UV radiation), moisture, dust, liquids, conductive foreign
matter and excessive radiation shorten the lifespan of the product.

Use the supplied cables. Brain Products is not liable for damage caused by cables
that are not supplied by Brain Products.

Do not unplug connectors by pulling on their cable. Instead unplug a connector by
releasing the locks (if applicable) and by pulling on the connector itself.

Do not crush or kink the cables.

Notes on the data quality

>

Only use the supplied memory card or a memory card that matches the specifica-
tions to avoid data loss.

The useris responsible for the appropriate measurement setup and the quality of
the recorded data.

During operation, keep a minimum distance of three meters to cell phones or sim-
ilar transmission equipment. Otherwise, signals may be distorted or contain arti-
facts.

Do not attach the products to metallic surfaces. This will impair the wireless con-
nection.

19
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Storing and transporting LiveAmp

» Always store LiveAmp in the supplied case in a dark, dry place. Avoid direct sunlight (UV radia-
tion), moisture and dust.

» Use the supplied case when you transport LiveAmp.
» The temperature must be within 0 °C (32 °F) to 40 °C (104 °F).

m Note

To prevent mechanical damage during transport, please pack the product in such a
way that it is not subject to vibration.

Information on the Lithium-lon cobalt battery

Location of the battery General data of the battery

Type: Lithium-lon cobalt battery in shrink
sleeve

1 cell with approx. 18 g

Rated capacity: 1,000 mAh

Watt-Hour rating: 3.7 Wh




21

Scope of delivery

1.1 LiveAmp System

The LiveAmp System is available in three versions:

LiveAmp 32 channel: BP-100-3000
LiveAmp 16 channel: BP-100-3010
LiveAmp 8 channel: BP-100-3020

LiveAmp wireless amplifier
LiveAmp 32 channel: BP-200-3000
LiveAmp 16 channel: BP-200-3010
LiveAmp 8 channel: BP-200-3020

32 GB micro memory card & USB card reader USB3 cable, Type A/C, 15 cm
BP-350-6000 & BP-350-6010 BP-345-1065 (starting with Rev02)
&
LiveAmp USB adapter USB A - micro USB extension cable (100 cm)

BP-245-5020 BP-350-1046
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LiveAmp Wireless USB Adapter Trigger cable (80 cm / 31 in.)
BP-210-6200 BP-245-1200

USB charger with adapter License dongle (black)
BP-315-1010 BP-00060-UR

Application Suite USB (not illustrated) LiveAmp Case (not illustrated)
BP-270-6010 BP-390-1040

1.2 Optional accessories for LiveAmp

The following are additional items that can be purchased for use with your LiveAmp.

actiCAP snap 32-channel electrode system a_ctiCap slim 64-channel electrode system for
for LiveAmp LiveAmp
BP-130-1105 BP-130-1107

(16-channel: BP-130-1110; 8-channel: BP-130-1120)
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LiveCap 32-channel cap
BP-330-1300
(16-channel: BP-330-1303; 8-channel: BP-330-1306)

LiveCap 64-channel cap
BP-330-1310

R-Net 32-channel for LiveAmp
BP-330-5300

actiCAP Xpress Twist 32-channel electrode
system for LiveAmp

BP-130-1200

(16-channel: BP-130-1203; 8-channel: BP-130-1206)

R-Net 64-channel for LiveAmp
BP-330-5310
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Adapter LiveAmp to standard actiCAP Adapter LiveAmp 32 /64 to standard
electrode set incl. Ref and GND BrainCap
BP-110-2100 BP-310-6110 / BP-310-6120

STE compact for LiveAmp Connection cable LiveAmp - STE
BP-210-2005 (80cm/31in.)
BP-245-1220

QBRAIN PRODUCTS

STE compact =

m g AUX4 AUX% /I
Push button, 2.5 mm jack LiveAmp Mobility Set
BP-245-5042 BP-150-6500




2/ Overview of the product

2.1 LiveAmp at a glance

1 )y button (on/off)
Battery/recording LED
Wireless LED
AUX/PWR input
Trigger input

Memory card slot

Electrode connector

0 N &N U &~ W N

Connector rails
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Understanding the LEDs

You can determine the operating status of LiveAmp by the LEDs and in the recording software.

23

o,

2 Battery/recording LED

This LED has different colors that indicate the battery state.

> OFF LiveAmp is OFF.

> ON, any color LiveAmp is ON

> ON, green Charging is completed (when connected to a power source)
> blinking slowly, green LiveAmp is charging.

> blinking fast, any color Recording to memory card

> ON, green Battery is full

> ON, red Battery is empty

3  Wireless LED

This LED is blue.

> OFF Wireless module is OFF.
> ON Wireless module is ON, but LiveAmp is not connected with BrainVision
Recorder.

> blinking  LiveAmp is connected with BrainVision Recorder.

m Is my LiveAmp charging? (see Chapter 12)
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2.2 Identifying your LiveAmp

» Serial number: _ . .
LiveAmp wireless amplifier

You can identify your LiveAmp by the serial | En | BPQOOBOOO l
number. It is located on the type plate at the  Trsaence contams

bottom of your LiveAmp Fe =ome @ C € @ @ X @
: @E 204-210003 Ic Canada IC: 5325A-0946 I Brain Products GmbH

Z li 7
» Reference number: 5V === 250 mA 85565 Gichng - Germany

. Battery: 3.7 V/ 1000 mAh Version (Label) 004 10/24
You can identify your version of LiveAmp by

the reference number.
BP-200-3000 - LiveAmp 32 Channel
BP-200-3010 - LiveAmp 16 Channel
BP-200-3020 - LiveAmp 8 Channel

2.3 About the license dongle

The labeling of the license dongle consists of the license type and 5-digit serial number. License
types are:

Unnnnn: Analyzer local license

Nnnnnn: Analyzer network license

Rnnnnn or URnnnnn: Recorder professional license
URnnnnn: Recorder license for LiveAmp

URnnnnn: Recorder license for actiCHamp

URnnnnn: Recorder license for BrainAmp

VURNnnnnn: Recorder license for V-Amp

URAnnnN: Analyzer/Recorder license

VURANnnnnn: combined Analyzer/Recorder license for V-Amp
UCnnnnn: CapTrak license

For further information, please visit: http://www.brainproducts.com/productreg.php
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3/ Before you begin

3.1 Installing the software and drivers

Before the first use, install BrainVision Recorder and BrainVision LiveAmp File Converter. The instal-
lation of BrainVision Recorder includes the recording software and all relevant drivers.

The latest version of BrainVision Recorder is on the Application Suite USB and also available on our
website: http://www.brainproducts.com/downloads.php.

Quick installation procedure:

1 Insert the Application Suite USB stick into your computer.
The Welcome screen opens.
2 Install BrainVision Recorder.

3 Install BrainVision LiveAmp File Converter.

Qg For details on installing BrainVision Recorder, please refer to the BrainVision Recorder
user manual.



3 Before you begin 29

3.2 Inserting the memory card

The memory card allows you to record data to LiveAmp.

Prepare:

Micro memory card (class 10)
LiveAmp

1 Switch off LiveAmp.

=>» Make sure that all LEDs are OFF.

For detailed instructions see Section 4.1.

2 Insert the memory card into the card slot of LiveAmp until
you hear a click.

=> You can now record data to the memory card in LiveAmp.

3.3 Charging the battery of LiveAmp

Before the first use and after each use, fully charge the battery of LiveAmp.

Prepare:

LiveAmp

USB cable (15 cm)

USB adapter

USB charger or computer with USB port
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1 Connect the USB adapter to the LiveAmp.

The USB adapter has a text label on the connec-
tor that tells you the component to which you
need to connect it. Make sure that the text label
points upward when you connect it.

2 Connect the USB cable to the USB adapter.

3 Connect the USB cable to the USB charger,
and plug the charger into the power socket.

Alternatively, connect the USB cable to an
USB port of your computer.

= When the battery of LiveAmp is charging, the
battery LED is blinking green.

After charging

When the battery of LiveAmp is fully charged, the battery LED is ON continuously. It takes approxi-
mately four hours to charge a completely empty battery.

When the battery of LiveAmp is fully charged, disconnect it from the power source.

1 Push and hold the release button on the con-
nector.

2 Pull the connector from LiveAmp.

Charging the power bank (optional)

Before the first use and after each use, fully charge the power bank.

To charge the power bank, follow the operating instructions of the manufacturer of the power bank.
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Preparing the recording environment

To avoid interferences with otherradio devices and to improve the operating range of LiveAmp, pre-
pare the recording environment as follows.

1 Remove any obstacles in the signal path.

Forexample, ifthere is a door between the recording computerand LiveAmp, then leave the door
open. The same applies for movable walls, hatstands, etc.

2 Switch off any devices that could cause interferences.

LiveAmp uses the ISM band (2.4 GHz). Interference can be caused by equipment in the same
band, for example:

>

>
>
>

Bluetooth® (e.g., keyboard, mouse, and mobile phones)
Wi-Fi®

mobile phones

microwave oven



4/ Using LiveAmp

4.1 Switching LiveAmp on/off

Switching on

Switching off

32

Press and hold the ¢y button for five seconds.
The battery LED blinks.

When the battery LED is ON continuously, release
the (1) button.

The wireless LED automatically turns ON when Live-
Amp is running.

Press and hold the ¢l) button for three seconds.

When the battery LED blinks and the wireless LED
turns OFF, release the (ly button.

= LiveAmp switches off after another three seconds.

= While charging, LiveAmp does not switch off com-

pletely.
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4.2 Using a power bank

You can use a power bank during recording to charge the LiveAmp battery. This will extend the re-
cording period.

Do not connect the power bank if you use actiCAP Xpress Twist.

4.3 Understanding the accelerometer

LiveAmp has an integrated accelerometer. It shows the acceleration in the x, y, and z direction. The
directions are as follows:

Figure 4-1. x, y, and z axes of the accelerometer



34

5/ Setting up LiveAmp

You can connect electrode caps with passive, active or dry electrodes to LiveAmp 8, 16, 32 or Live-
Amp 64.

5.1 Connecting the wireless USB adapter

To record data, LiveAmp must be connected wirelessly with BrainVision Recorder. To make the con-
nection, use the supplied wireless USB adapter.

LiveAmp 8, 16, 32

Prepare:

1 x USB extension cable
1 x Wireless USB adapter
LiveAmp (with memory card if required)

Connect the wireless USB adapter(s) via the USB extension cable to your computer.

To use the internal wireless adapter of the computer, refer to the BrainVision Recorder User Manual.

LiveAmp 64

Prepare:

2x USB extension cable
2x Wireless USB adapter
LiveAmp 64 (with memory cards if required)
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Connect the wireless USB adapter(s) via the USB extension cable to your computer.

S

( —.

35

To ensure reliable data transmission, keep the wireless

USB adapters at least 50 cm apart.

5.2 Connecting and disconnecting an electrode cap to LiveAmp 8,

16 or 32

Connection options for LiveAmp 8, 16 or 32:

» Electrode caps for LiveAmp with channel connector.

Electrode cap for LiveAmp 8-channel 16-channel 32-channel
actiCAP [ J o o
actiCAP Xpress Twist o o o
LiveCap o o [ ]
R-Net N/A N/A o

» Standard 32-channel electrode caps and 32-channel adapter (channel connector) for LiveAmp.

Available adapters:

> Adapter LiveAmp 32 to standard actiCAP (BP-210-2100)

> Adapter LiveAmp 32 to BrainCap (BP-310-6110)

Prepare

LiveAmp (with memory card if required)

Electrode cap for LiveAmp or standard cap with LiveAmp 32-channel adapter

[llustrated in this section are electrode caps for LiveAmp 8, 16 or 32 with LiveAmp channel connec-
tor. In case an adapter is used, the ribbon-cable of the electrode cap must be connected to the
adapter. lllustration may differ depending on the connector/adapter used.
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Connecting

1 Switch off LiveAmp.

2 Slide the connector on the LiveAmp.

= 3 Push the connector as far as it will go.
= 4 Turn on LiveAmp.

Disconnecting
= 1 Switch off LiveAmp.

2 Slide the connector from LiveAmp.

5.3 Assembling LiveAmp 64

You can assemble LiveAmp 64 by connecting two LiveAmp 32 channel units. LiveAmp 64 gives you
either 64 referential EEG channels or 56 referential and 8 bipolar channels.

m Bipolar recording is only possible with passive electrodes. Active electrodes cannot
be used in combination with bipolar recording.

m To use LiveAmp 64, both of your LiveAmps must be running firmware version 4.60 or
later. Refer to the BrainVision Recorder User Manual (section Show connected ampli-
fier) to check the current firmware version. Refer to Section 11.3 for details on how to
update the firmware.
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Connection Options for LiveAmp 64:

Electrode caps for LiveAmp 64 with channel Standard caps with
connector LiveAmp 64 adapter

actiCAP N/A ]

LiveCap/BrainCap ([ J ]

R-Net ([ J ([ J

The LiveAmp 64 has to be assembled before use.

Prepare

2 x LiveAmp 32 amplifiers (with memory cards if required)
Electrode cap for LiveAmp 64 or standard cap with LiveAmp 64 adapter

[llustrated in this section is the actiCAP slim 64-channel active electrode system for LiveAmp 64
(LiveAmp 64 actiCAP adapter). In case an electrode cap for LiveAmp 64 is used, the electrode cap is
already connected to the channel connector. Illustration may differ depending on the connector/
adapter used .

1 Identify primary and secondary LiveAmps:
CH 1-32, this LiveAmp will serve as the primary
LiveAmp.
CH 33-64, this LiveAmp will serve as the second-
ary LiveAmp.

2 Ensure that the LiveAmps are turned off.
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3 Usingthe mountas aguide, slide the LiveAmp on
to the adapter and push to create a secure con-
nection with the connector.

4 Repeat with the second LiveAmp on the other
connector.

=>» The LiveAmp 64 is now assembled and ready for
use.
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5.4 Connecting/disconnecting an electrode cap to LiveAmp 64

This step is necessary when you use a standard electrode cap with 2x 32-channel connectors to-
gether with a LiveAmp 64 adapter and a LiveAmp 64.

This step is not necessary when you use an electrode cap with a permanently attached LiveAmp 64
adapter together with a LiveAmp 64.
Prepare

Assembled LiveAmp 64 amplifier
2x 32-channel electrode caps

Connecting an electrode cap

11 Switch off the LiveAmps.

2 Connect the electrode cap to the connector on the
LiveAmp 64 adapter.

3 Connect the GND and REF cable.
4 Switch on the LiveAmps.
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Disconnecting an electrode cap

71 Switch off the LiveAmps.

2 Remove the electrode cap from the connector on the
LiveAmp 64 adapter.

3 Disconnect the GND and REF cable.
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6/ Adding trigger signals directly to LiveAmp

LiveAmp 8, 16 and 32 has an input for one trigger bit. When you use LiveAmp 64, you can connect
two trigger bits, one to each LiveAmp. When you want to add additional triggers and/or auxiliary sig-
nal inputs, you can connect the STE compact to LiveAmp 8, 16, 32 and LiveAmp 64 setups. For fur-

ther information, refer to Chapter 7.

Using a trigger with LiveAmp 8, 16, 32 (1 bit) or LiveAmp 64 (2x 1-bit)

Prepare

LiveAmp 8, 16, 32 or LiveAmp 64
Trigger cable or push button, 2.5 mm jack

Digital Port Settings...

Trigger In Port (Hardware Low Active):
Bits are:

@ figh Active
" Low Active

Bif Enabled| Type
LiveAmp Primary

0 I3 |F‘rimary

LiveAmp Secondary

1 I | |Trigger

Connect the trigger cable or trigger push button
to the trigger input of the LiveAmp.

LiveAmp 64:

When you use a 1-bit trigger, connect the trigger
cable eitherto the primary LiveAmp or to the sec-
ondary LiveAmp. When you use 2x 1-bit triggers,
connect one trigger cable to the primary LiveAmp
and one trigger cable to the secondary LiveAmp.
> CH1-32=Primary LiveAmp

> CH 33 - 64 = Secondary LiveAmp

Switch on the LiveAmp and connect it with
BrainVision Recorder.

In BrainVision Recorder, open the Digital Port
Settings (Amplifier > Digital Port Settings...) and
adjust the settings.

LiveAmp 8, 16, 32:

Check the Bit 0 check-box to enable the trigger.
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Digital Port Settings... > leeAmp 64:
Trigger In Port (Hardware Low Active): Check the Bit 0 and/or the Bit 1 check-box to en-
Bits are: . .
& High Actue able/disable the trigger(s).
€ Low Acive > Bit 0 (Primary) is the trigger input from the
E.iv‘i:;ih;:!aw = primary LiveAmp
EiveAmppngL:Q?;W > Bit1 (Trigger) is the triggerinput from the sec-
WAL ondary LiveAmp

= Check your setup by using the Current State as a
guide. The black and red bullets indicate the
state of your trigger sources. Activate a trigger to
check that the state of the bullet changes and
that a marker will be set.

For further information on how to set up triggers in
Digital Port Settings..., refer to the BrainVision Re-
corder manual.

I:‘ When you use LiveAmp without a connected STE, you can ignore the Trigger Out Port
settings.

When you use LiveAmp with the STE compact, the Trigger Out Port settings will not
be displayed.
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7/ Adding trigger and sensor signals with the STE
compact

7.1 The STE compact

If you want to add additional triggers and/or auxiliary signal inputs, you can connect the STE com-
pact to LiveAmp 8, 16, 32 and LiveAmp 64 setups.

m To use the STE compact, your LiveAmp must be running firmware version 4.77 or later.
Refer to the BrainVision Recorder user manual (section Show connected amplifier) to
check the current firmware version. Refer to Section 11.3 for details on how to update
the firmware.

The STE compact provides a connector for 8-bit trigger inputs via a 9-pin D-Sub cable, an onboard
Wireless Trigger Receiver that can be paired with a Wireless Trigger Tansmitter, and 6 auxiliary in-
puts for connecting any sensor of the Brain Products portfolio.

Additionally, the STE compact provides an input for a Pulse Oximetry Sensor set that can be at-
tached separately in order to record oxygen saturation (Sp0,), heart rate, and photoplethysmogram
(PPG).

Functions of the STE compact

The STE compact can be used for one, two, or all of the following functions:

» Receiving cable-based or wireless 8-bit trigger signals and saving them together with EEG sig-
nals.

» Addingup to six sensorsignals to the EEG signals or using sensor signals instead of EEG signals.

» Adding Pulse Oximetry signals to EEG signals and/or sensor signals.

m You can record sensor signals instead of EEG signals. However, you cannot have
Pulse Oximetry signals as the only channels.
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STE compact at a glance

12
an
= Bsram provucrs
12----- STE compact
11—
1 0 Status Pa\cring o
AUX2 AUX3 | auxa Auxs
L |

Pulse Oximetry Sensor input for connecting the Pulse Oximetry Sensor set
Pulse Oximetry Sensor status LED

Battery status LED

Battery switch

Signal output to LiveAmp (via connection cable LiveAmp-STE)

6 x AUX inputs for sensors

Pair button

Wireless Trigger status LED

O 0O N &6 1 W N R

Trigger input for 9-pin D-Sub
10 STE compact status LED
11 Power In connector (from power bank via USB adapter)

12 Battery compartment for 2x AA batteries (on the reverse side)
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Understanding the LEDs

2 Pulse Oximetry Sensor status LED

The Pulse Oximetry Sensor status LED indicates the status of the Pulse Oximetry Sensor. The status
applies to the STE compact and does not indicate whether the Pulse Oximetry Sensor is activated in
Recorder or not.
> OFF - The STE compact is OFF.
The Pulse Oximetry Sensor is not connected to the STE compact.

> ON, red The Pulse Oximetry Sensoris connected to the STE compact but no
Pulse Oximetry signal is acquired.

> blinking, red A Pulse Oximetry signal with low quality is acquired. The blinking
indicates the detected pulse.

> blinking, yellow A Pulse Oximetry signal with marginal quality is acquired. The
blinking indicates the detected pulse.

> blinking, green A Pulse Oximetry signal with high quality is acquired. The blinking

indicates the detected pulse.

3 Battery status LED

The Battery status LED indicates the charging status of the batteries and whether the STE compact
is being powered by batteries or not.

> OFF The battery switch is in the OFF position or the batteries are miss-
ing or empty.

> ON, green The batteries are charged.

> ON, red The batteries are almost empty.

8 Wireless Trigger status LED

Forinformation on the Wireless Trigger status LED, refer to the Wireless Trigger manual.
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10 STE compact status LED

The STE compact status LED indicates the general status of the STE compact.

> OFF - STE compact is OFF or
LiveAmp and STE compact are connected with Recorder but no
signal is acquired.

> ON, green - Asignalis acquired or
Digital Port Settings... is open.

> blinking, green STE compact is powered but not yet connected with BrainVision
Recorder

7.2 Power management for the STE compact

The STE compact can be powered in the following ways:

» By theinternal AA batteries (We recommend using rechargeable 1.2-V Ni-MH or 1.5-V Li-lon bat-
teries)

» By connecting a power bank to the Power In connector

» By using the LiveAmp as a power source. (This feature is available as of LiveAmp Revision 05.)

m Using the LiveAmp as a power source is only recommended as a temporary or short-
term solution because the operating time will be shortened noticeably.

Powering the STE compact by the internal AA batteries

Prepare:

STE compact (battery switch switched off)
2 x AA batteries

Open the battery compartment of the STE compact.
Insert the batteries into the battery compartment.

Close the battery compartment.

N W N R

Switch on the battery switch.
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=>» The STE compact is powered by the internal AA batteries.

m As of LiveAmp Revision 05, you can hot-swap the batteries while the STE compact is
running. Your signals and triggers from the STE compact will still be recorded.

If you use LiveAmp Revision 04 and hot-swap the batteries while the STE compact is
running, your signals and triggers from the STE compact will not be recorded and a
marker is set. Once you have swapped the batteries, the recording continues auto-
matically.

m If you switch on the battery switch while a LiveAmp is connected to the STE compact,
the LiveAmp will be switched on, too. This does not mean that the LiveAmp is pow-
ered by the STE compact.

Powering the STE compact by a power bank

Prepare:

STE compact
Power bank with USB adapter

1 Connect the power bank via the USB adapter to the Power In connector.

=> The STE compact is powered by the power bank.

m If you connect a power bank to the STE compact, the power bank will power the STE
compact and the LiveAmp. The STE compact itself will not power the LiveAmp.
Powering the STE compact by the LiveAmp

Prepare:

STE compact connected to LiveAmp Revision 05 (switched on)

47

If you switch off the battery switch of the STE compact, if take out the batteries or if the batteries are

empty, then the STE compact will automatically be powered by the LiveAmp.

m If you switch off the battery switch of the STE compact while a LiveAmp is connected
to the STE compact, neither the STE compact nor the LiveAmp will be switched off.
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7.3 Receiving 8-bit STE compact triggers

The STE compact provides a connector for 8-bit trigger inputs via a 9-pin D-Sub cable.

Prepare:

LiveAmp 8, 16, 32 or LiveAmp 64 (switched off)

STE compact (battery switch switched off)

Connection cable LiveAmp-STE

[Optional] Power bank with USB adapter

[Optional] Cable-based trigger source (e.g., TriggerBox Plus) with trigger cable

[Optional] Wireless trigger source (e.g., TriggerBox Plus with Wireless Trigger Transmitter)

1 Connect the STE compact via the connection cable LiveAmp-STE to the AUX/PWR input of the
LiveAmp. If you use LiveAmp 64, you can connect the STE compact either to the primary LiveAmp
or to the secondary LiveAmp.

m The connection cable LiveAmp-STE has a text label on the connector that tells you the
component to which you need to connect it. Make sure that the text label points up-
ward when you connect it.

2 [Optional] If you use a cable-based trigger source, connect the trigger cable to the Trigger input
of the STE compact.

3 To switch on the LiveAmp, proceed as follows:
> If you power the STE compact by internal AA batteries, switch on the battery switch.
> If you power the STE compact by a power bank, connect it via the USB adapter to the Power
In connector.

m The USB adapter has a text label on the connector that tells you the component to
which you need to connect it. Make sure that the text label points upward when you
connect it.

> If you power the STE compact by the LiveAmp, switch on the LiveAmp.
4 [Optional] If you use LiveAmp 64, switch on the second LiveAmp.
5 Connect LiveAmp with BrainVision Recorder.

6 In BrainVision Recorder, open Amplifier » Digital Port Settings... and adjust the settings as fol-

lows.
Digital Port Settings... X . . .
7 Ifyou send triggers to the STE compact via a trig-
Trigger In Port (Hardware Low Active): .
sits are: ger cable (e.g., from TriggerBox Plus), select Ca-
® v (® High Active

ble Trigger.

(" Wireless Trigger " Low Active
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Digital Port Settings...

Trigger In Port (Hardware Low Active):
Bits are:

(" Cable Trigger (® High Active
® Wireless Triggert " Low Active

Bif Enabled| Type
LiveAmp Primary

M 2 \anary

LiveAmp Secondary

1T Tigoer

Sensor and trigger

2 2 Stimulus
3 v Stimulus
4 v Stimulus
5 v Stimulus
6 v Response
7 v Response
8 v Response
9 v Response

Current State

9 8 7 6 5 4 3 2 1 0

* 8 & & & 2 & & 8
#=high #=low

[ Enable Debouncing in Millisecond(5..50ms): 50

High Active: Trigger generated on rising edge.
Low Active: Trigger generated on falling edge.

8 If you send triggers to the STE compact from a
Wireless Trigger Transmitter (e.g., connected to a
TriggerBox Plus), select Wireless Trigger.
> When the setting switches to Wireless Trig-
ger, the STE compact can be paired with the
Wireless Trigger Transmitter.

> When the STE compact is successfully paired
with a Wireless Trigger Transmitter, the green
Wireless Trigger status LED on the STE com-
pactis ON.

For further information on how to pair with a Wire-
less Trigger Transmitter, refer to the Wireless Trigger
manual.

9 Ensure that the boxes in the Enable column are
checked for all Bits that are used and that the
Types are named properly.

For further information on how to set up triggers in
Digital Port Settings..., refer to the BrainVision Re-
corder manual.

10 Check the setup by using the Current State as a
guide. The black and red bullets indicate the
state of the trigger sources. To check if the state
of the bullet changes and that a marker will be
set, activate a trigger.

m Additionally, you can connect 1-bit LiveAmp triggers. For further information, refer to

Section 7.4.

m Additionally, you can connect up to six sensors to the AUX inputs plus a Pulse Oxim-
etry Sensor. For further information, refer to Section 7.5.
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7.4 Adding 1-bit LiveAmp triggers with 8-bit STE compact triggers

If you combine LiveAmp 8, 16, or 32 with an STE compact, you can use up to nine trigger bits.

If you combine LiveAmp 64 with an STE compact, you can use up to ten trigger bits.

Ij The 1-bit triggers can only be used individually with their very own Type and cannot
have a Type that is already used for the 8-bit STE compact triggers.

Prepare:

LiveAmp 8, 16, 32 or LiveAmp 64 (switched off)

STE compact (battery switch switched off)

Connection cable LiveAmp-STE

[Optional] Power bank with USB adapter

[Optional] Cable-based trigger source (e.g., TriggerBox Plus) with trigger cable

[Optional] Wireless trigger source (e.g., TriggerBox Plus with Wireless Trigger Transmitter)
Trigger cable or push button, 2.5 mm jack

Complete the instructions in Section 7.3 and proceed as follows:

11 Connect the trigger cable or trigger push button
to the trigger input of the LiveAmp.

» LiveAmp 64:
When you use a 1-bit trigger, connect the trigger
cable eitherto the primary LiveAmp or to the sec-
ondary LiveAmp. When you use 2x 1-bit triggers,
connect one trigger cable to the primary LiveAmp
and one trigger cable to the secondary LiveAmp.
> CH1-32=Primary LiveAmp
> CH 33 - 64 = Secondary LiveAmp

12 In BrainVision Recorder, open the Digital Port
Settings (Amplifier > Digital Port Settings...) and
adjust the settings.

Digital Port Settings... X > leeAmp 8’ 1 6’ 32'
T — Check the Bit 0 (Primary) check-box to enable the
Bits are: .
® {Cable Trianer @ High Active trigger.
" wireless Trigger " Low Active
Bif Enabled| Type

LiveAmp Primary

0 173 |F‘Hmary
LiveAmp Secondary

1 o |Tr\gger
Sensor and trigger extension
2 I3 |St\mu\u5

3 =2 |St\mu\u5
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| Digital Port Settings... X > leeAmp 64:
Trigger In Fort (Hardware Low Active); Check the Bit 0 and/or the Bit 1 check-box to en-

Bits are:

@7 @ High Active able/disable the trigger(s).

 Wrelese Trager S I> Bit 0 (Primary) is the trigger input from the
E:f‘l:r:‘;’l:rr!ary = primary LiveAmp

;Amgs::‘:;{ > Bit1 (Trigger) is the triggerinput from the sec-
Sensor and trgger extension ondary LiveAmp

For furtherinformation on how to set up triggers in
Digital Port Settings..., refer to the BrainVision
Recorder manual.

m Additionally, you can connect up to six sensors to the auxiliary inputs plus a Pulse
Oximetry Sensor. For further information, refer to Section 7.5.

7.5 Connecting up to six sensors plus a Pulse Oximetry Sensor

You can connect up to six sensors to the auxiliary inputs of the STE compact.

Instead or additionally, you can connect a Pulse Oximetry Sensor set to the Pulse Oximetry Sensor

input of the STE compact. The Pulse Oximetry Sensor set provides oxygen saturation signals, heart
rate signals and PPG signals.

Prepare:

LiveAmp 8, 16, 32 or LiveAmp 64 (switched off)
STE compact (battery switch switched off)
Connection cable LiveAmp-STE

[Optional] Power bank with USB adapter
[Optional] Up to six sensors

[Optional] Pulse Oximetry Sensor set
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Connect the STE compact via the connection cable LiveAmp-STE to the AUX/PWR input of the
LiveAmp. If you use LiveAmp 64, you can connect the STE compact either to the primary LiveAmp
or to the secondary LiveAmp.

The connection cable has a text label on the connector that tells you the component
towhich you need to connect it. Make sure that the text label points upward when you
connect it.

[Optional] Connect up to six sensors to the AUX inputs of the STE compact.

[Optional] Connect the Pulse Oximetry Sensor set to the Pulse Oximetry Sensor input of the STE

compact.

To switch on the LiveAmp, proceed as follows:

> If you power the STE compact by internal AA batteries, switch on the battery switch.

> If you power the STE compact by a power bank, connect it via the USB adapter to the Power
In connector.

m The USB adapter has a text label on the connector that tells you the component to

which you need to connect it. Make sure that the text label points upward when you
connectit.

> If you power the STE compact by the LiveAmp, switch on the LiveAmp.

5 [Optional] If you use LiveAmp 64, switch on the second LiveAmp.
6 Connect the LiveAmp with BrainVision Recorder.
7 In BrainVision Recorder, click on File and open the workspace settings either by creating a New
Workspace... or by selecting Edit Workspace....
N;Mb:;zz:fy"("::x B I— IS_E"Z":: Ifthe STE compact is connected and detected cor-
” B ] rectly, you can select up to six channels next to
: - Bie Auxiliary (max. 6).
Extension box
[Auwtery mex 66 [pange: +50v Additionally, you can select channels for Sp02
St signals, heart rate signals and PPG signals by
! 3:22 % checking the check-box next to Use SpO,, Heart
2 bpm
3 | PPG :U rate, PPG.
Channel Setings: = AUX signals will be listed in the table below,
S| we s [lipeses ||| CIaenE starting from the Phys. chn. number following
o 5 e the number of available EEG channels (8, 16, 32,
3 & ~ux | Aux2 34 r C
1@ Auc 3% r c or 64).
5 @ 2ux [ Auxd 36 r C
6 @ aux | Auxs 37 r C
e 2 r = Channels from the Pulse Oximetry Sensor will
not be listed in the table.
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If you select Use SpO,, Heart rate, PPG, the Pulse Oximetry Sensor set needs to be
connected, otherwise Monitoring cannot be started. As soon as the Pulse Oximetry
Sensor set is connected and attached to the finger of a participant, the Pulse Oxime-
try Sensor status LED changes from glowing red to blinking green, which indicates the
detected pulse.

Additionally, you can connect triggers to the STE compact. For further information, re-
ferto Section 7.3 and Section 7.4.
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8/ Recording procedures

When you have completed the installation of the hardware components and the drivers, you can
start to view and/or record data.

LiveAmp 8, 16, 32 and 64 have four operating modes:

>
>
>
>

monitoring
impedance measurement
test

recording

Via the recording software, you can switch between these four operating modes. For further infor-
mation, refer to the BrainVision Recorder manual.

LiveAmp allows you to record data to different locations: the computer, the memory card inserted
into LiveAmp, or both locations simultaneously.

You can try out the operating modes and recording locations even without electrodes. To do so,
open the LiveAmp Workspace and select passive electrodes.

Ij » LiveAmp 8 channel and LiveAmp 16 channel require BrainVision Recorder version

1.21.0202 or later.
» LiveAmp 32 BrainVision Recorder Version 1.21.0004
» LiveAmp 64 requires BrainVision Recoder version 1.21.0303 or later.
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9/ Accessing your data

When you record to the LiveAmp memory, LiveAmp writes the EEG data and the settings for BrainVi-
sion Recorder workspace to the memory card. You can access the data as described below.

9.1 Ejecting the memory card

You can eject the memory card from LiveAmp, for example, to transfer the data from the memory
card to your computer.

Pre-requisites

The recording is stopped
LiveAmp is disconnected from BrainVision Recorder

1 Switch off LiveAmp.

2 Push the memory card slightly into the slot to
unlock it from the holder.

The card will pop out.

3 Pull the memory card from the slot.

=> Insert the memory card into the USB reader
and plug the unit into your computer.

Alternatively, use the memory card adapter.
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@ NOTICE

Damage to connectors when using tools

If you use tools, for example to remove the memory
card, you can accidentally touch the pins of the con-
nectors. This causes damage to LiveAmp.

Do not use tools to remove or insert the memory card.

9.2 Transferring data from the memory card to a computer

Make a copy of your data on your computer for analyzing and as a back-up.

Prepare

USB card reader or memory card adapter

1 Eject the memory card from LiveAmp. For de-
tailed instructions see Ejecting the memory

card.

2 Onyour computer, open the memory card.

For example, by clicking on: Windows Explor-
er > Computer > Removable Disk.

=>» You can now copy the data from the memory
card to your computer.

Files on the memory card

LiveAmp 8, 16 and 32

LiveAmp 8, 16 and 32 saves the EEG data and the settings of the BrainVision Recorder workspace
on the memory card. These files have following names and extensions:

» Workspace: TEMP.WSP (does not need to be copied)
» EEG, bipolar and trigger data: LAOO0001.DAT (the digit is automatically incremented)

Copy the *.DAT files from the memory card to a folder on your computer.
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LiveAmp 64

LiveAmp 64 saves the EEG data and the settings of the BrainVision Recorder workspace on the mem-
ory cards of each LiveAmp 32. These files have the following names and extensions:

» Workspace: TEMP.WSP (does not need to be copied)

» Primary LiveAmp - EEG and trigger data: LAO0O0001.DAM (the digit is automatically incremented)

» Secondary LiveAmp - EEG, bipolar and trigger data: LAOO0001.DAS (the digit is automatically in-
cremented)

Copy the files from the memory cards of both LiveAmps (*.DAM and *.DAS) to the same folder on
your computer. Both the *.DAM and *.DAS files are required for the compilation by File Converter.
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9.3 Converting the data

Afterthe data acquisition, use the LiveAmp File Converterto convert the data from the memory card.

m » When you use LiveAmp 64, copy the files from the memory cards of both LiveAmps
(*.DAM and *.DAS) to the same folder on your computer. Both the *.DAM and *.DAS
files are required for the compilation by File Converter.
» The TEMP.WSP file does not have to be copied for any version of LiveAmp.

m When you use an STE compact, you need to use LiveAmp File Converter version 2.2.4.
or higher.

Prepare

Computer with BrainVision LiveAmp File Converter
Memory card inserted into the computer

-, 1 Open the LiveAmp File Converter as follows:

Bl

Pe i Windows start button > All Programs > Brain-
Vision > BrainVision LiveAmp File Converter.

LiveAmp File
Converter

() t A - (]

';”e‘\‘/“"”': E=E 2 Load the EEG files as follows:

) In the line ‘LiveAmp File’, click on Select and
Resu: locate the EEG data.

Search for the folder with your EEG data.



> THEPC » SYSTEM(CY > Vison » FilesForConversion

//////

i
4000001047
@ Onebii S
Lacooos2 04T
) LA000003 DT
8 Desitop ) LAOO04DAT
L Downlosds » ) Lacooaos paT
Docum: 40000050
Briies  » L0000 DAT
- R
) Ladoooos oar
i videor -
Laoooo10DAT
i nam Liveamp fis ot dom)
Open Concel
@
* THPC > SISTEM(C) > esorc
Organ New =-a
2224 1559 DAMFie ke
1122004 1607 DaMFie mie
272004 1609 DAMFie T
124 613 DAMFie e
00016.0AN LACGO017.DAM Lvesmp s ot dom)
Open Cancel
9 O
LiveAmp Files: 4files in C:\Vision\FilesForConversion Select
BrainVision Folder.
0/0
Result:
(7N O
LiveAmp Files: 4files in C:\Vision \FilesForConversion Select
BrainVision Folder:  C:\Vision\ConvertedFiies Select

Result
@ =
LiveAmp Fies: 4files in C:\Vision\FilesForConversion Select .
BrainVision Folder:  C:\Vision\ConvertedFiles Select
I
Result LA00014 ok

LAO00016 ok

LAQ00017 ok

LA0O0OO18 ok
Conversion finished ==========
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Select the files for conversion as follows:

Select the *.DAT file if you use LiveAmp 8, 16,
32 or select the *.DAM file if you use LiveAmp
64.

> Select a single file: Select the *.DAT or
* DAM file, then click Open.

> Select multiple files: Begin by selecting
the first *.DAT or *.DAM file, press and
hold the Ctrl key. While holding down the
Ctrl key, select each of the other files you
want to convert. Click Open.

> Select all files: Begin by selecting one
* DAT or *.DAM file then press and hold
the Ctrl key and press A. Click Open.

Specify the target file/folder as follows:

a In the line ‘BrainVision Folder (multiple
files selected) or ‘BrainVision File’ (single
file selected), click Select.

b Select the target folder.

¢ If required, rename the folder and click
Open.

The status will update to display the number
of files selected for conversion.
Finally, click Convert.

The Result pane will display the status of the
file conversion and alert you to any issues en-
countered.



) Home

7 Gallery

> @ OneDrive

8 Destop
L Downloads
3 Documents
1 Pictures
© Music

3 Videos

Recordings

() > ThisPC > SYSTEM(C) > Vision > ConvertedFiles

[ LA0O0014.eeq

") LAGO0O14 vhdlr

LAOOOO14.vmrk

LAXOOT6.eeg

) LAOOOOT6 vhdr
) LAOOOO .k

[0 LA000017.eeg

LAO0OO17.vhdr

) La000017vmrk

[ La0000tz.eeq

) LA0000I8har

) LAGOOO1. ek

U sort

View
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7 Check the conversion as follows:

Openthe target folderand ensure that there is
the EEG file (*.EEG), header file (*.VHDR) and
marker file (*.VMRK).

=>» The converted EEG files can now be used in
Analyzer.
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9.4 Backing up the data of the memory card

Make a copy of the memory card to ensure that you still have the recordings in case the memory card
is lost or accidentally formatted.

Prepare

- LiveAmp with memory card
- memory card adapter, or the USB adapter with USB cable

There are two options to back up the data of the memory card. We recommend to use Method 1,
because itis faster.

Method 1 - Copy data directly from the memory card
1 Switch off LiveAmp
2 Eject the memory card.

3 Insert the memory card into the USB card reader or adapter and plug the unit into your com-
puter.

4 Open the Windows Explorer.
5 Inthe Windows Explorer, click on Removable Disk.

6 Copy the files to a directory of your choice.

Method 2 - Copy data from memory card in LiveAmp

-

Connect LiveAmp to your computer by using the USB adapter.
Open the Windows Explorer.

In the Windows Explorer, click on Removable Disk.

N o wWwoN

Copy the files to a directory of your choice.

=>» The memory card is shown as Removable Disk in the Windows Explorer. You can open, add and
remove files from the memory card.

@\Jvlg" » Computer »

Organize v AutoPlay  Eject  Properties  System properties  Uninstall or change a program
> 3¢ Favorites 4 Hard Disk Drives (1)
Windows7_05 (C:)
4 B Desktop 3~
278 GB free of 450 GB
>[4 Libraries
48 Computer 4 Devices with Removable Storage (2)
> & Windows7_0S (C) s Removable Disk (E:)
> 4 DVD RW Drive (D:) - DVD RW Drive (D:) - —
= = S 950 GB free ] N4 GB
> am Removable Disk (E3) -

. Removable Disk (E:) Space used: Total size: 14.4 GB
w Removable Disk Space fres: 9.90 GB File system: FAT32
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9.5 Formatting the memory card

When the memory card is full or fragmented, BrainVision Recorder prompts you to format the mem-
ory card.

For further information, please refer to the user manual of your BrainVision Recorder.
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10 After using LiveAmp

10.1 Cleaning LiveAmp and the accessories

NOTICE
Risk of damage during cleaning.

» Do not clean the products and accessories under running water.
» Do not use aggressive or corrosive cleaning agents and don’t sterilize the product.
» Donotuse hotliquids. The temperature of liquids must not exceed 40 °C (104 °F).

Before you clean LiveAmp, disconnect all cables. Connectors must not come into contact with mois-
ture. Moisture causes corrosion.

Clean the products with a slightly damp cloth.

Using a disinfectant

For disinfecting the surfaces of products (amplifiers, batteries, adapter boxes, etc.), we recommend
wiping them down with a tissue drenched in a 70% concentration of isopropyl alcohol (commonly
called isopropanol or 2-propanol) for at least 30 seconds.

If you are unable to purchase the products mentioned above in your region, a disinfecting product
with similar proportions and active ingredients would be recommended.

10.2 Cleaning the electrode cap

Detailed instructions for cleaning the electrode cap are described in the following man-
uals, which are all available on the Application Suite USB:

» active electrodes: actiCAP Operating Instructions and actiCAP slim electrode Operat-
ing Instructions or setup poster How to clean the actiCAP slim

» passive electrodes: BrainAmp Operating and Reference Manual
» sponge-based: R-Net electrode systems Operating Instructions
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10.3 Charging the battery of LiveAmp

After each use, fully charge the battery of LiveAmp. For detailed instructions see Chapter 3.3.

10.4 Charging the batteries of STE compact

After each use, fully charge the AA batteries of STE compact.

10.5 Charging the power bank (optional)

After each use, fully charge the power bank.

To charge the power bank follow the operating instructions of the manufacturer of the power bank.
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11 Maintenance, disposal and updates

11.1 Maintenance information

LiveAmp requires no maintenance. Repairs may only be carried out by Brain Products. Regularly in-
spect the products and accessories for damage and check that the connections are clean. In the
event of any defects, please contact your local dealer.

11.2 Disposal information

A CAUTION

Risk of burns by disassembling LiveAmp

By opening LiveAmp the battery can be damaged. When a Lithium-lon battery is dam-
aged, it can catch fire and cause burns. Only trained personnel may open and disas-
semble LiveAmp.

Do not open or disassemble LiveAmp and its accessories.

Do not dispose of products, accessories and cables with the household waste. Dispose of them in
accordance with national regulations or return the product and its accessories to the manufacturer.

For example, in the EU and EFTA, the Directive on Batteries and Accumulators and Waste

Batteries and Accumulators (Battery Directive) 2006/66/EC resp. the Regulation Con-
H cerning Batteries and Waste Batteries (Battery Regulation) (EU) 2023/1542 as well as the

Directive on Waste Electrical and Electronic Equipment (WEEE) 2012/19/EU apply.

Data protection: We would like to point out to all end users of the products that you are responsible
for deleting personal data on the products to be disposed of.



11 Maintenance, disposal and updates 66

REACH SVHC notification: In accordance with Regulation (EC) No. 1907/2006 of the European Par-
liament and of the Council of 18 December 2006 concerning the Registration, Evaluation, Authori-
zation and Restriction of Chemicals (REACH) as defined in article 57 Brain Products herewith
notifies that products of this product family contain a concentration of a substance of very high con-
cern (SVHC) above 0.1 % weight.

Lithium-ion battery:

Substance CAS No.

1,3-propanesultone 214-317-9

Battery in the license dongle:

Substance CAS No.

1, 2-dimethoxyethane; 110-71-4
ethylene glycol dimethyl ether (EGDME)
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11.3 Updating the firmware of LiveAmp

If there is a firmware update for LiveAmp you will be notified by e-mail, through a newsletter or by
your distributor. Firmware updates can enhance the performance of LiveAmp. Therefore, install an
update whenever it is available.

Prepare

- LiveAmp
- USB adapter with USB cable

- computer with Internet connection

f_‘j LiveAmp Firmware Update @
Update LiveAmp firmware to version. n.nn 1 Download the firmware update from the Brain
[Uscamed e Ass el se Products website or contact your local distrib-

2. Tum off the amplifier
3. Remove the memory card

4. Connect the amplifier to USB utor.
5. Wait urtil the update process is finished
LiveAmp Bootloader Disconnected 2 Startthe Updater.
SEIS [ 3 Follow the instructions on the screen.

=>» During the update, the battery LED of LiveAmp
blinks green.
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12.1 LiveAmp issues

m Note

68

Before you begin troubleshooting, check the log files for LiveAmp. You can find the
log files on your local drive. By default they are stored under:

C:\Vision\Recorder\Log.

Symptom Possible cause

Remedy

Cannot switch on LiveAmp The battery is empty.

Charge the battery of LiveAmp.

Cannot attach cap to LiveAmp tor

The cap has the wrong connec-

Make sure that you have the
correct cap or adapter (see 1.

Scope of delivery).

The wireless adapteris not
connected.

Connect the wireless adapter.

LiveAmp is out of wireless
range.

Get LiveAmp closer to the wire-
less adapter.

BrainVision Recorder does not

find my LiveAmp LiveAmp is not switched on.

Switch on LiveAmp. The bat-
tery/recording LED is ON and
glows green and the wireless
LED is ON and glows blue.

LiveAmp is connected with
another computer (wireless
LED is blinking blue).

Disconnect LiveAmp on the
other computer and search
again.

The wireless module turns off
one minute after LiveAmp is
out of range or was discon-
nected from the recording
computer.

Wireless LED switches off
during recording

Press the (ly button for 1 sec-

ond to switch on the wireless
module.
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Symptom

Possible cause

Remedy

LiveAmp switches off during
recording

The battery is empty.

Charge the battery. When the
battery LED is red, the remain-
ing recording time is approxi-
mately three minutes.

The () button was pressed
for 5 seconds or longer.

The EEG data that was
recorded until LiveAmp was
switched off is still usable.

Cannot find LiveAmp in Win-

dows®

LiveAmp is connected to the
computer via the wireless
module AND via the USB
adapter.

Press and hold the () button

forat least 5 seconds to switch
off the wireless adapter.

12.2 LiveAmp 64 issues

Symptom

Possible cause

Remedy

LiveAmp 64 not recognized

Only one wireless adapter is
connected.

Connect a second wireless
adapter.

LiveAmp 64 not discovered by
BrainVision Recorder

Incompatible firmware ver-
sions are used on one or both
of the LiveAmps.

Ensure that both LiveAmps are
running firmware version 4.59
or later.

Lost samples when recording

The wireless adapters are too
close to each other

Separate the wireless adapt-
ers by at least 50cm.

BrainVision Recorder does not
recognize the STE compact
when connected to LiveAmp
64

The STE compact was plugged
in after LiveAmp was con-
nected to BrainVision
Recorder.

Disconnect and reconnect
LiveAmp to BrainVision
Recorder.

LiveAmp 64 is not discovered
by BrainVision Recorder

Both LiveAmps are switched
on but not connected.

Connect the LiveAmps to con-
nector for active electrodes or
to cap with passive electrodes.
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Symptom

Possible cause

Remedy

Battery LED is blinking amber
while charging

The power source is too weak.

Connect LiveAmp to the pro-
vided USB charger or a power
bank. The provided charging
current must be 500 mA.

Battery discharges too quickly

Battery was not fully charged.

Fully charge the battery. It
takes around 4 hours to
charge an empty battery. If the
charging time seems to be too
short, fully discharge LiveAmp
and charge it again.

Too long in impedance mode
with active electrodes.

Note: Impedance measure-
ment of active electrodes con-
sumes a lot of battery power.

» In order to save battery
power, connect LiveAmp
with the USB adapter to a
power source during im-
pedance measurement.

» Start the impedance mea-
surement after preparing
the cap.

Battery does not charge OR
Battery does not charge fully

The USB adapter is not
plugged in correctly.

Ensure that the USB adapter s
plugged in correctly on both
ends (LiveAmp and power
socket).

If the issue remains, contact
your local distributor.

12.4 Lost samples

Symptom

Possible cause

Remedy

Lost samples on memory card

The memory card is the wrong
card type.

Only use the micro memory
card as specified by Brain
Products GmbH.

The memory card is not format-
ted with BrainVision Recorder.

Use BrainVision Recorder to
format the memory card.
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Lost samples during recording
(lost sample markers)

The wireless adapteris not
used.

Use the wireless adapter pro-
vided with the system.

Other wireless devices are in
range.

Ensure that there are no inter-
ferences with other wireless
devices. For example, switch

off Bluetooth® of your mobile
phone.

Too far away from recording
computer.

In order to improve the signal
strength, get closer to the wire-
less adapter.

Too many channels for
selected sampling rate.

If you selected more than 24

channels at a sampling rate of

1,000 Hz, lost samples might

appear on the recording com-

puter. Do one of the following:

» get closer to the recording
computer.

» record to the memory card
(no samples are lost when
recording to the memory
card).

» reduce the number of chan-
nels.

» reduce the sampling rate.
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Issues related to the physiological signals

Symptom

Possible cause

Remedy

No signals in BrainVision
Recorder

The electrode connector is not
connected correctly.

Check if the electrode connec-
tor snaps into the LiveAmp.

LiveAmp is out of range.

Move closer to the wireless
adapter.

The electrode input is broken.

Contact your local distributor.

Noise on all channels

actiCAP Xpress Twist is used
and a power bank connected.

LiveAmp with the STE compact
and a power bank should not
be used with actiCAP Xpress
Twist. The noise of dry elec-
trodes will increase signifi-
cantly under these operating
conditions.

Flat lines for Auxiliary chan-
nels and marker

STE compact is not connected.

Connect the STE compact.

12.6 Analyzerissues

Symptom

Possible cause

Remedy

Cannot open data in Analyzer

The EEG data was not con-
verted.

Refer to Section 9.3 for con-
verting data.

12.7 STE compact issues

Symptom

Possible cause

Remedy

BrainVision Recorder does not
recognize the STE compact.
Flat lines are displayed for AUX
channels and a marker is set
that the STE compact is dis-
connected.

The cable between the power
bank and the STE compact is
disconnected on the side of
the power bank.

Reconnect the cable to the
power bank and disconnect
the cable on the STE compact
side instead.
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12.8 Frequently asked questions

Is my LiveAmp charging?

When LiveAmp is connected to a power source you can determine the status by the LED orin the re-
cording software:

Your LiveAmp is charging:

» when the Battery LED is blinking slowly
OR

» when the LiveAmp is connected with BrainVision Record- [ TN o | LR
erand the battery icon in the status bar of BrainVision Re-
corderis blinking.

m Note

You cannot determine on the LiveAmp if it is charging when it is acquiring data, in this
modus the battery/memory LED is not indicating the charge status but other states.

Where is my EEG data?

» Ifyourecord to the memory card, then your data is stored on the memory card. To access the da-
ta, see Chapter 9.

» When simultaneously recording to the memory card and computer, approximately the first ten
seconds on the memory card will be missing. This is due to LiveAmp preparing the memory card
when a recording is started.

LiveAmp was switched off during the recording. Is my EEG data lost?

No. The EEG-files on the recording computer and memory card contain the data until LiveAmp was
switched off.
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Can I use the Bluetooth® adapter of my computer?

We recommend to use the wireless adapters provided with the system to ensure reliable data trans-
mission. The internal wireless adapter of the computer can be used with LiveAmp 8, 16 and 32. For
more details refer to the BrainVision Recorder Operating Instructions.

I lost my memory card. Can | record data?

Yes, but only to the recording computer. If you want to record data to LiveAmp you must insert the
supplied memory card into LiveAmp.

Only use memory cards, that match the specifications:
Card type: ~ micro memory card, class 10

Size: 32 GB

Is the LiveAmp powering the STE compact or is the STE compact powering the
LiveAmp?

The STE compact does not provide power for the LiveAmp. If the batteries of the STE compact are
discharged, it draws power from the LiveAmp.
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Ambient conditions

75

Charging (LiveAmp)

Temperature: 10 °C to 30 °C (50 °F to 86 °F)

Operation

Temperature: 10 °C to 40 °C (50 °F to 104 °F)
Relative humidity: 25 % to 85 %, non-condensing
Atmospheric pressure: 700 hPa to 1,050 hPa

Storage and transport

Temperature: 0 °C to 40 °C (32 °F to 104 °F)
Relative humidity: 45 % to 85 %, non-condensing
Atmospheric pressure: 700 hPa to 1,050 hPa

not subject to vibration.

To prevent mechanical damage during transport, please pack the product in such a way that it is
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Technical data of LiveAmp

EEG/ExG channels

Number/type of channels

LiveAmp 8 channel
LiveAmp 8 can record a total of 8 referential EEG channels,
referential and/or bipolar.

LiveAmp 16 channel

LiveAmp 16 can record a total of 16 referential EEG channels with a
maximum of 8 bipolar channels or 8 referential and 8 bipolar
channels.

LiveAmp 32 channel
LiveAmp 32 can record either 32 referential EEG channels or 24
referential and 8 bipolar channels.

LiveAmp 64 channel
LiveAmp 64 can record either 64 referential EEG channels or 56
referential and 8 bipolar channels.

Measurement range

+341.6 mV

Input noise

<2 pVp, (0.01 Hz to 65 Hz at 250 Hz sampling rate)
measured with internal battery and shorted inputs

Input impedance

» 200 MOhm (at DC)
impedance of EEG/EXG channels to GND

Differential input imped-
ance

» 400 MOhm (at DC)
impedance between two EEG/EXG channels or bipolar EEG/EXG
channels

Common-mode rejection
(CMR)

>80 dB (at 50/60 Hz)

Signal coupling

DC (there is no high pass filter in amplifier hardware)

Low pass filter in amplifier

Third order sinc filter with -3 dB frequency depending on the sam-
ple rate:

» 1,000 Hz: 262 Hz

» 500Hz:131Hz

» 250 Hz: 65Hz

A/D conversion

24 bit

Resolution

Approx. 40.7 nV / bit (= 2*341.6 mV / 224 bit)

Acceleration sensor

Built-in 3-axis acceleration sensor
Three separate channels (x, y, 2)
Measurement range: 2 g
Resolution: 1 mg/bit, 12 bit

Error: 0.2 g (+10 % of full scale)
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Sampling rates

Select between 250 Hz, 500 Hz and 1,000 Hz.

Note: Maximum wireless bandwidth cannot always be guaran-
teed due to external interference.

Sampling Rate EEG/ExG channels
Hardware Sampling Rates ping /
Up to 32 channels
1000Hz (this incl. AUX and acceleration)
32 channels or more
500Hz (this incl. AUX and acceleration)
Data Storage
Data storage » On recording computer via wireless transmission
» On micro memory card
» Onrecording computer and on micro memory card
Card type micro SD® card, class 10
Size of memory card 32 GB
Maximum file size on mem- | 4 GB
ory card
Data format on internal Proprietary format; can be converted to generic Brain Products data
memory card format with converter software provided by Brain Products

Wireless transmission

Wireless data transmission In 2.402-2.480 GHz ISM band

worldwide no restrictions for using this ISM range
Radio frequency output power Max. 13 dBm (approx. 20 mW)
Wireless transmission range Indoor: Up to 10 m (depending on environment)

Outdoor: Upto 30 m




Electrodes
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Compatible electrodes

» Passive Ag/AgCl based electrodes
» Passive Ag/AgCl sponge-based electrodes
» Active actiCAP electrodes

Impedance measurement

Available for passive and active electrodes and inte-
grated in amplifier.

Impedance measurement range Up to 500 kOhm

Battery and power supply

Power supply

Built-in rechargeable battery
Capacity: 1,000 mAh.

Current consumption

Max. 250 mA

Charging time

Approx. 4 hours at 500 mA (for example, USB port of a computer)

Uninterrupted recording
time with built-in battery
(when fully charged)

> 3 hours (wireless data transfer only and passive electrodes)
> 4.5 hours (storage on memory card only and passive electrodes)

Battery Type

Lithium ion cobalt battery

Dimensions and weight

LiveAmp 8, 16, 32

Dimensions (W x D x H)

83 mmx51 mmx14 mm

Weight

Approx. 60 g (incl. built-in battery)

LiveAmp 64

Dimensions (W x D x H)

140 mm x 83 mm x 18 mm (incl. connectors: 25 mm)

Weight

Approx. 120 g (incl. built-in battery)

Further data

Built-in trigger/marker input

Yes, 3-pin 2.5 mm phone jack; TTL (LVTTL) signals,
0to+5V (+3.3V); active low

LED indicators

Battery/status LED: green, yellow, red
Wireless LED: blue




LiveAmp USB adapter
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USB communication

Data rate: 12 MBit/s
USB 2.0 compatible

Input and output voltage 5V
Maximum power transfer 5W
Galvanic isolation 2,500 VDC

Dimensions (W x D x H)

40 mm x 30 mm x 20 mm

Weight

Approx.30 g

Cable length

Approx. 50 cm, not detachable

System requirements for LiveAmp

Operating system Windows® 10
Windows® 11

USB port USB 2.0 or higher

LiveAmp Firmware LiveAmp 64

Both LiveAmps should be running firmware version 4.60 or
later.

Software requirements

LiveAmp 32 channel
BrainVision Recorder version 1.21.0004 or later

LiveAmp 8 channel and LiveAmp 16 channel
BrainVision Recorder version 1.21.0202 or later

LiveAmp 64
BrainVision Recorder version 1.21.0303 or later




Pin assignment of LiveAmp

Electrode connector
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Pin Function Pin Function Pin Function Pin Function
1 GND 16 In 27+ 31 In 23 46 In16
2 MP1 17 VGND 32 In24 47 In13
3 MP2 18 In27- 33 In 21 48 In14
4 5V 19 N 34 In 22 49 In11
5 MP3 20 In 28+ 35 In19 50 In12
6 3V 21 VGND 36 In 20 51 In9
7 In 29+ 22 In 28- 37 In17 52 In10
8 In 29- 23 REF 38 In18 53 In7
9 In 30+ 24 NC 39 NC 54 In 8
10 In 30- 25 VGND 40 NC 55 In5
11 In31+ 26 NC 41 NC 56 In6
12 In31- 27 In 26+ 42 NC 57 In3
13 In 32+ 28 In 26- 43 NC 58 In4
14 In 32- 29 In 25+ 44 NC 59 In1
15 NC 30 In 25- 45 In 15 60 In2
GND = Ground

VGND = Virtual Ground
REF = Reference

IN = Input signal
MP = Multi-purpose
NC = Not Connected



Trigger connector (2.5 mm jack)
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Pin Function
1 (tip) Not used
o N 1 2 ( . ) T . .
=N ring riggerin
(2] N\ 6 é é 3 (sleeve) Ground (GND)
(3]
| —
AUX connector
Pin Function
1 USB D+
5sss6888L | |0
00000000 3 NC
4 |2C-SDA
5 [2C-SCL
6 5Vin
7 5Vin
8 GND
Shield Shield

81
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Technical data of STE compact

Number of AUX channels

6
AUX channels are not intended to measure EEG/EXG signals
directly.

Input range of AUX channels

4.8V

Sampling rate of AUX inputs

The sampling rate is the same for all LiveAmp and STE compact
channels. Regarding channel numbers and sampling rates the
same restrictions as mentioned for LiveAmp apply (see above).

Power supply at AUX inputs

Voltage: + 5V
Current: Max. total current of 60 mA (that is, either 1 x 60 mA or
6x 10 mA etc.)

Galvanic isolation of AUX
inputs

AUX channels are galvanically isolated from the EEG/EXG chan-
nels of LiveAmp (isolation voltage 1,500 VAC, 50 Hz).

Pulse Oximetry Sensor input

1, compatible with Nonin Xpod: Mini-12 receptacle

Number of Trigger In bits

8

TriggerIn

Cable

» Connector: 9-pin female D-Sub; pin assignment: see below
» Low active (internal pull up resistor (10 kOhm) to Vcc)

» TTL (LVTTL) signals, 0 to +5 V (+ 3.3 V)

» Can be used alternatively to Wireless Trigger In

Wireless

Wireless module built-in. Can be used alternatively to cable
Trigger In.

Galvanic isolation of trigger
inputs

Trigger channels are galvanically isolated from the EEG/ExG
channels of LiveAmp (isolation voltage 1,500 VAC, 50 Hz).

Power consumption

Max. 0.9 W

Dimensions (W x D x H)

12.3cmx7.6cmx 2.6 cm

Weight

<130g

Power supply

» Usually: via two removable AA batteries (in the STE compact
battery compartment)

» |If batteries in the STE compact are discharged and no power
bank is connected: via LiveAmp

» If power bank is connected: via power bank

Length of cable to LiveAmp

80 cm

Required LiveAmp revision

LiveAmp Rev. 04 or higher and LiveAmp FW Version 4.77 (can
be installed as of LiveAmp Rev. 04) or higher.




Batteries in the scope of delivery
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Battery Type

Rechargeable Nickel-Metal Hydride battery, AA

Pin assignment of STE compact

AUX sockets

Connector type: Binder 719/709, 5 pin, female

Pin Function
1 +5V
2 In+

a 3 Ground
4 [n-
5 -5V




Trigger In

Connector type: D-Sub, 9-pin, female
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Function

Bit0

Bit 1

Bit 2

Bit 3

Bit 4

Bit 5

Bit 6

Bit7

O| O N[O »nn| | W[ N[ ¥

Ground
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