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Version History

V2.5 (August 2019)
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e Added disinfection information in section 2.7.
e Changed N.B. to 0086 (BSI).
V2.3 (May 2014)
e Latest 4t Generation internal Bluetooth details added in Appendix 5
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e Large memory cards (FAT32) added in Section 5.6.
e Aux Box 2 added in Appendix 2.
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e Quick Setup Guide adjusted in Appendix 6.
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V2.1 (June 2010)
e Added Bluetooth indicator to Figure 6
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V2.0 (April 2010)
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Added full documentation to Appendix 5: Bluetooth Wireless
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Appendix 3 now Appendix 4.
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Disclaimers & Warranties

The information in this section is subject to change without notice.

Except as stated below, Lifelines Ltd makes no warranty of any kind with regard to this material,
including, but not limited to, the implied warranties of merchantability and fitness for a particular
purpose. Lifelines shall not be liable for errors contained herein or for incidental or consequential
damages in connection with the furnishing, performance or use of this material.

Lifelines shall warrant its products against all defects in material and workmanship for one year
from the date of delivery.

Misuse, accident, modification, unsuitable physical or operating environment, improper mainte-
nance or damage caused by a product for which Lifelines is not responsible will void the warranty.

Lifelines do not warrant uninterrupted or error-free operation of its products.

Lifelines or its authorised agents will repair or replace any products that prove to be defective dur-
ing the warranty period, provided that these products are used as prescribed in the operating in-
structions in the user’s and service manuals.

No other party is authorised to make any warranty to assume liability for Lifelines products. Life-
lines will not recognise any other warranty, either implied or in writing. In addition, services per-
formed by someone other than Lifelines or its authorised agents or any technical modification or
changes of products without Lifelines prior, written consent may be cause for voiding this warranty.

Defective products or parts must be returned to Lifelines or its authorised agents, along with an
explanation of the failure. Shipping costs must be prepaid.

Lifelines Ltd. manufactures hardware and software to be used on or with standard PC-compatible
computers and operating software. Lifelines, however, assumes no responsibility for the use or reli-
ability of its software or hardware with equipment that is not furnished by third-party manufactur-
ers accepted by Lifelines at the date of purchase.

All warranties for third-party products used within the Trackit system are the responsibility of the
relevant manufacturer. Please refer to the relevant documentation on each product for further de-
tails.

This document contains proprietary information that is protected by copyright. All rights are re-
served. No part of this document may be photocopied, reproduced in any other form or translated
into another language without the prior written consent of Lifelines.

Trademarks

Microsoft, Windows and Windows NT are registered trademarks of the Microsoft Corporation. All
other trademarks and product names are the property of their relevant owners.

Responsibility of manufacturer

The manufacturer and distributor consider themselves responsible for the equipment’s safety, relia-

bility and performance only if:

e any peripheral equipment to be used with Trackit is supplied by third-party providers recom-
mended by the manufacturer;

e assembly operations, extensions, readjustments, modifications, or repairs are carried out by
persons authorised by the manufacturer;

e the electrical installation of the relevant room complies with the appropriate requirements;
the equipment is used by a health-care professional and in accordance with the instructions for
use.

Note: the manufacturer has a policy of continual product improvement; hence the equipment
specifications are subject to change without notice.
Check with Lifelines or your distributor if a software update is available.
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Note: Medical electrical equipment needs special precautions regarding EMC and needs to be in-
stalled and put into service according to the EMC information provided in the Appendix.

Software and Virus Protection

Lifelines takes all reasonable steps to ensure that it's software is virus-free. In line with modern
computing practice, it is advisable that continual protection against viruses, trojans, malware, ad-
ware etc. is provided on the PC used for installation and the surrounding systems. Please note the
following recommendations which should be supported by your internal IT/Computing department
procedures and practices:
1. Virus protection software should be installed on every computer at risk of infection. This soft-
ware should have a resident (online) shield and provide email scanning if appropriate.
2.Virus scanning should be set to manual mode or automatic if desired but at a time when the
system is not being used.
3. All programs offering auto-update features, including Windows, should be set to manual or
automatic if desired but at a time when the system is not being used.
4. Adopt formal departmental or organisational procedures to ensure the integrity and safe op-
eration of the medical equipment and supporting systems.
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1 System Overview

1.1 General description

Intended use
The Trackit Mk3 is intended to measure and record EEG signals.

Indications for use
The Trackit Mk3 is used as an aid in the diagnosis of neurophysiological disorders such as epilepsy.

General description
The Trackit Mk3 is a multi-channel, ambulatory, electroencephalograph recorder. It is a compact
body-worn device that is battery powered and the data is stored on a Compact Flash card.

The device is suitable for use in a clinical environment and in an outpatient setting. The EEG
electrodes are fitted to the patient by a trained clinician prior to the patient being sent home. No
subsequent intervention is required by the patient.

Upon completion of the recording, the data which is stored on a Compact Flash card is reviewed by
a clinician using review and analysis software on a PC.

This device is intended only as an adjunct device in patient assessment; it must be used in
conjunction with other methods of patient diagnosis.

The device does not sustain or support life.

Intended User
The intended user of the device is a healthcare professional who has the training and knowledge to
undertake EEG examinations and is familiar with EEG equipment and practice.

1.2 Cautions and Warnings

CONTRAINDICATIONS: Do not use the Trackit Mk3 in an MRI environment, in an explosive
atmosphere or during defibrillation.

WARNING: This device is intended to be used by a healthcare professional and in accordance with
these instructions for use which must be read in their entirety before the device is used.

WARNING: This device in intended only as an adjunct device in patient assessment; it must be
used in conjunction with other methods of patient diagnosis.

WARNING: Lifelines does not supply EEG electrodes. The unit accepts standard 1.5 mm
touchproof electrodes using DIN 42802-style connectors. To ensure patient safety, the electrodes
used must be approved to the Medical Device Directive 93/42/EEC in Europe or to the relevant
local standards outside Europe.

CAUTION: The conductive part of electrodes and their connectors, including the Neutral electrode,
should not contact other conductive parts including earth.

WARNING: Lifelines does not supply the Nonin sensor. Only use the ‘PureLight’ sensors specified
by Nonin to be used with their Oximeters.

WARNING: Strangulation hazard due to long cables. As with all medical equipment, carefully
route patient cabling to reduce the possibility of patient entanglement or strangulation.

CAUTION: When in close proximity to the recorder, do not use mobile phones, transmitters, power
transformers, motors, or other equipment that generates magnetic fields. Refer to the Appendix for
more information. Medical electrical equipment needs special precautions regarding EMC and needs
to be installed and put into service according to the EMC information provided in the Appendix.

CAUTION: Portable RF communications equipment (including peripherals such as antenna cables
and external antennas) should be used no closer than 30 cm (12 inches) to any part of the Trackit,
including cables specified by Lifelines Ltd. Otherwise, degradation of the performance of this
equipment could result.

WARNING: The function or safety of the equipment could be impaired if it has been subjected to
unfavourable conditions in storage or in transit. If at any time function or safety is thought to be
impaired, the instrument should be taken out of operation and secured against unintended use.
WARNING: Do not open the equipment.

WARNING: Do not modify this equipment without the authorization of the manufacturer.

10



1.3 Explanation of symbols

Ly

Type BF equipment

Input/output connection

®

Trackit Mk3 User Manual

Follow operating instructions

Input connection

Special recycling required, do not dispose of in landfill. When this equipment has

friendly way. Waste electrical and electronic equipment (WEEE) requires special
procedures for recycling or disposal. This includes batteries, printed circuit boards,

E reached the end of its useful life, it must be disposed of in an environmentally-
|

electronic components, wiring and other elements of electronic devices. Follow all
of your respective local laws and regulations for the proper disposal of such
equipment. Contact your local distributor for information concerning this.

A Consult warnings in User Manual

CF pushto eject Compact Flash card

Storage and transport symbols

Temperature limits

Keep dry

Barometric pressure limits

IP22

International protection code

Bluetooth

Manufacturer

o L ®

Fragile

Relative humidity limits

Protected against ingress of solid object 12.5 mm diameter.
Protected against access to hazardous parts with finger.
Protected against ingress of water dripping (15° tilted).

11
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1.4 The system and its parts

The Trackit Mk3 recorder is a multi-channel! ambulatory electroencephalograph designed for use in
a variety of monitoring applications, including those concerned with neurological and sleep disor-
ders.

Note ! : Trackit Mk3 is available in a number of versions, including a 32-channel (Trackit-32/0 or
Trackit-24/8), a 24-channel (Trackit 24/0) and a 12-channel (Trackit-24/0). The version is dis-
played on the Trackit Mk3 LCD at switch-on. This manual applies to all versions, the only difference

being the number of channels.

The Trackit Mk3 recorder comprises the following components:

Recorder
Trackit-32/0 (32 EEG)
Trackit-24/0 (24 EEG)
Trackit-12/0 (12 EEG)
Trackit-20/4 (20 EEG, 4 POLYGRAPHIC)
Trackit-18/8 (18 EEG, 8 POLYGRAPHIC)
Trackit-24/8 (24 EEG, 8 POLYGRAPHIC)

part number 1186
part number 1187
part number 1189
part number 1184
part number 1185
part number 1188

Recorder with internally fitted wireless Bluetooth option

Trackit-32/0 (32 EEG)
Trackit-24/0 (24 EEG)
Trackit-12/0 (12 EEG)
Trackit-20/4 (20 EEG, 4 POLYGRAPHIC)
Trackit-18/8 (18 EEG, 8 POLYGRAPHIC)
Trackit-24/8 (24 EEG, 8 POLYGRAPHIC)

Patient connection unit (PCU) Clickon
PCU-clickon Short

Patient connection unit (PCU) Cabled
PCU-cabled 24/0
PCU-cabled-Extended 32/0 (universal)
Cable, PCU 32ch 1m
Cable, PCU 32ch 0.5m

Cable, USB 3m

Trackit Mk3 strap, adult

Trackit Mk3 strap, child

Trackit Mk3 bag with PCU-clickon

Trackit Mk3 set up software

Trackit Mk3 User Manual

Battery Box PP3

Battery Box PP3-Small

Battery Box Li

1.5 Specifications and safety
Refer to Appendix 1 for specifications.

part number 1171
part number 1172
part number 1174
part number 1169
part number 1170
part number 1173

part number 1181

part number 1104
part number 1136
part number 1106
part number 1105
part number 1277
part number 1117
part number 1118
part number 1259
part number 1009
part number 1114
part number 1111
part number 1140
part number 1112

The system has been certified and complies with the following standards:

EN60601-1 and
EN60601-2-26

European standard for medical electrical equipment, general re-
quirements and EEG systems.

UL60601-1 USA standard for medical electrical equipment, general require-
ments.
CAN/CSA 22.2 No 601.1 M90 Canadian standard for medical electrical equipment, general re-
quirements.
EN60601-1-2 European standard for medical electrical equipment, EMC require-
ments, calling:
EN55011 Conducted Emissions, Group 1, Class B
EN55011 Radiated Emissions, Group 1, Class B
EN61000-4-2 Electrostatic Discharges

12
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EN61000-4-3 Immunity - Radiated RF Field
EN61000-4-4 Immunity - Transients Bursts
EN61000-4-5 Immunity - Surges

EN61000-4-6 Immunity - Conducted

EN61000-4-8 Immunity — Power frequency fields
EN61000-4-11 Immunity - Voltage dips, interruptions
EN61000-3-2 Harmonic Emissions

EN61000-3-3 Voltage Fluctuations/flicker

Degree of protection against electrical shock (when con- Type BF
nected to host system)

Type of protection against electrical shock (when con- Internally powered

nected to host system) or Mains powered Class 1 or 2 (Mk2)
or USB powered (Mk3)

Degree of protection against harmful ingress Ordinary (no protection)

of water

Mode of operation Continuous

Degree of safety of application in the presence of a Not suitable

flammable anaesthetic mixture with air or with oxygen
or nitrous oxide

Description of the components

The Trackit Mk3 recorder

The Trackit Mk3 is a multi-channel recording device designed for use in recording a patient’s EEG
signals. It comprises a 24-channel EEG (monopolar) amplifier acquisition board, an 8-channel poly-
graphic acquisition board and control board with all the I/O interface for serial and patient commu-
nication. When connected to a host PC, the device has built-in isolation for patient safety. The de-
vice may be powered either by its own batteries or a PC USB port. EEG data is stored on an inter-
nal CF card. The data format is native European Data Format (EDF), allowing the EEG files to be
reviewed by any EDF-compatible EEG reader.

Patient Connection Unit

The Patient Connection Unit (PCU) connects the standard 1.5mm touchproof EEG recording elec-
trodes attached to the patient to the Trackit Mk3 unit. It is available either as a ‘Cabled’ type which
is connected via a screened cable or a ‘Clickon’ type which fits on the Trackit Mk3 directly without
needing a cable.

WARNING: Lifelines does not supply EEG electrodes. The PCU accepts standard 1.5 mm

touchproof electrodes using DIN 42802-style connectors. To ensure patient safety, the

electrodes used must be approved to the Medical Device Directive 93/42/EEC in Europe
or to the relevant local standards outside Europe.

CAUTION: The conductive part of electrodes and their connectors, including the Neutral
electrode, should not contact other conductive parts including earth.

PC Connection Cable
The Trackit Mk3 plugs directly into a USB port on the PC.

Batteries
3 PP3 disposable alkaline batteries are optionally supplied with the Trackit Mk3 recorder. Alterna-
tively, a rechargeable Lithium battery option is available and a small (single) PP3 option.

CF flash card
A Compact Flash (*CF’) card is used to store the EEG data recorded by Trackit Mk3. Storage cards
of varying capacity are available in the CF format.

13
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Trackit setup software

The Trackit setup software runs under Microsoft Windows 2000 (with SP2), Windows XP, Windows
Vista or Windows 7 on the host PC and is used to setup and review the Trackit Mk3 recorder for an
ambulatory recording session.

The Trackit Mk3 recorder is connected to the PC via the connection cable or wirelessly with Blue-
tooth. The recording setup/montage, and patient information/ID is downloaded to the device, and a
short review is made to verify that all the electrodes have been attached correctly.

The recorder is then disconnected from the PC and the ambulatory recording is started.

Functions of the setup software:
e Download the recording template. This includes:
which electrodes are turned on or off;
the recording montage;
any timed recording modes.
e Download the unique patient identifier onto the card so that no confusion can arise as to whom
the recording belongs to.
e Perform a calibration of the Trackit Mk3 device
Synchronise the Trackit Mk3 time and date to that of the host.
e Perform a routine EEG recording prior to the patient’s ambulatory EEG recording.

What does a recording consist of?

e 2-36 channels of recorded EEG/polygraphic signals

e Signals recorded over a period usually not less than 24 hours

e Patient event markers correlated in time with the real time clock displayed on Trackit Mk3 LCD
display

e Data and results stored to card for future evaluation
Data review post-recording using any compatible EDF review program

14
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2 Installation and Maintenance

WARNING: The following section must be read and understood before the equipment is
switched ON.

Note: Medical electrical equipment needs special precautions regarding EMC and needs to be in-
stalled and put into service according to the EMC information provided in the Appendix.

The function or safety of the equipment could be impaired if it has been subjected to unfavourable
conditions in storage or in transit. If at any time function or safety is thought to be impaired, the
instrument should be taken out of operation and secured against unintended use.

The manufacturer should be contacted (details on page 3) for assistance, if needed, in setting up,
using or maintaining the equipment; or to report unexpected operation or events.

2.1 Checks for completeness and integrity

1 Remove the equipment from the packaging case(s).

2 Use the parts list to check that all ordered items have been received.

3 Assembly instructions for third-party products will be found in their packing cases. It is recom-
mended that these instructions be filed with Trackit Mk3 technical reference materials.

4 Check for signs of damage that may have occurred during transit or storage. If any damage is
found, do not use the instrument; contact your distributor.

2.2 Environmental parameters for operation

Operation

The instrument is designed to operate within the following ranges:
Temperature +10°C to +40°C

Relative humidity 25% to 95% non-condensing
Atmospheric pressure 700mB to 1060mB

Do not obstruct any cooling slots.
Position the instrument so that air flows freely.

Storage and transport

When the instrument is in store or being transported, the following ranges are tolerated:
Temperature -10°C to +50°C

Relative humidity 10% to 95% non-condensing

Atmospheric pressure 500mB to 1060mB

2.3 Use in the home environment

The equipment is intended to be operated in its bag where it is protected against ingress of solid
objects and water to a degree of IP22.

Keep the equipment away from sources of heat.

Do not use mobile phones.

Do not allow pets or children to interfere with the sensor cables.

2.4 Power supply connections

Power requirements
Standard PC USB port or 9V PP3 batteries when operating independently.
No protective earth required.

Power consumption
Maximum power from USB port: 2.5W

Leakage current

This instrument is designed to comply with IEC 601-1, the international standard for medical elec-
tronic equipment, which specifies the permissible levels of leakage current from individual prod-
ucts. A potential hazard exists in the summation of leakage currents caused by connecting several
pieces of equipment together. Because this instrument can be used in conjunction with standard
electronic devices, the total leakage current should be tested at regular intervals.

15
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2.5 Use with other equipment

Defibrillators and HF surgical equipment

The equipment is not defibrillator proof and should not be used in situations where a defibrillator is
likely to be used.

The equipment should not be used with high frequency surgical equipment.

Other patient-connected equipment

When used simultaneously with other patient-connected equipment, for example a cardiac pace-
maker or other electrical stimulator, it is unlikely that a safety hazard will arise. However always
consult the documentation supplied with the other patient-connected equipment to ensure that all
hazards, warnings and cautions are considered before the equipment is used together.

2.6 Interference

Trackit Mk3 will continue to operate in the presence of radio frequency magnetic fields (RF) and the
effects of electrostatic discharges (ESD) and other interference, in accordance with the require-
ments of EN60601-1-2. However, Trackit Mk3 records signals of very low amplitude, and these sig-
nals themselves are not immune to the effects of RF, ESD and low-frequency magnetic field inter-
ference. Such interference may cause signal artefacts.

Caution: when in close proximity to the recorder, do not use mobile phones, transmit-
ters, power transformers, motors, or other equipment that generates magnetic fields.
Refer to the Appendix for more information.

Note: Medical electrical equipment needs special precautions regarding EMC and needs to be in-
stalled and put into service according to the EMC information provided in the Appendix.

2.7 Maintenance and cleaning

The Trackit Mk3 contains no user-serviceable parts (apart from replaceable batteries). The system
uses solid-state components and requires no routine testing or maintenance procedures apart from
occasional cleaning and checking for wear and damage to all parts including the accessories.

All the outer surfaces of the individual pieces of equipment of the Trackit system may be cleaned
using a soft cloth moistened with water and a mild detergent. Each item may also be cleaned using
a low-pressure air-line or a vacuum cleaner.

Disinfection of the equipment can be carried out by the use of QAC-based disinfectants. Wipes are
recommended in order to prevent the ingress of any liquid into the equipment. Suitable products
include Mikrozid Sensitive Wipes (Schilke & Mayr GmbH), Microbac forte (Paul Hartmann AG), Dis-
tel Wipes (Tristel Ltd.).

Caution: Do not allow any liquid to enter the case of any instrument or connector.
Do not use acetone on any of the instruments.

2.8 Disposal of equipment

The expected service life of the equipment is five years. When it has reached the end of its operat-
ing life, it should be disposed of in accordance with local waste regulation authority that is typically
within the local government office.

Caution: do not dispose of batteries by incineration.
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3 Connections for Trackit Mk3 setup

3.1 Overview

Below is an overview diagram showing the principal components when connected to a PC during
system set up.

Patient Isolation Zone

Electrode
Connector

| Trackit Mk3 \
‘ Recorder ~

/ USB Interface /

PC Mains power 4—@

Figure 1 Connecting the Trackit Mk3 for recorder set-up

List of parts supplied by Lifelines:

Trackit Mk3 recorder plus bag

Patient Connection Unit (PCU), for electrode connection
1 x CF flash card (optional)

3 x PP3 batteries (optional)

PC USB cables

List of optional parts supplied by third parties:
Host PC/laptop with power cable

CF cards

Batteries

Battery charger

17
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3.2 Connecting the Trackit Mk3

The Trackit Mk3 is simply plugged into the PC USB port using the cable supplied. Note: only use
the USB cable part humber 1277 (with the red tip) for the Trackit Mk3 as shown below:

Trackit

RJ45 Connection

Figure 2 Connecting to the Trackit Mk3 recorder
The necessary USB drivers will be found on the installation CD. Upon first connection of the Trackit

Mk3 to the PC USB port, at the Windows prompt, browse to the folder CD Drive:\USB Drivers. From
there, Windows will find the correct drivers for the version of Windows being used.

¢ Note that the mains power cord serves as a power disconnect device. It should be installed

near the equipment and be easily accessible.
e For laptop installation and operation refer to the manufacturer’s instructions supplied with it.

e If the USB cable is used in the home, the laptop and power supply must be placed 1.5m
away from the patient. This is to prevent EMC disturbances on the EEG signals caused by

the laptop or power supply.

18
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Turn on the unit by pressing the button on the right of the LCD display on the front panel of the re-

corder.
-
e
hfe
13:15 00:00
69% [] 512MB
track
N

%

Figure 3 Trackit Mk3 recorder: front panel

After several seconds the LCD display indicates that Trackit Mk3 is performing a self-test for sys-
tem integrity. On completion of the self-test the LCD indicates the status of the Trackit Mk3 re-

corder.

Indicators

The following indicators are available depending on Trackit Mk3 status:

Key:
1 2 1 Time of day
N N 2 Recording time
U~11:49 U~00:00 3 Battery capacity remaining
0~71 %30 0~2049M 4 Internal Bluetooth on/off
5 Rear door open warning
3 45 6 6 CF Card capacity remaining

Figure 4 The Trackit Mk3 display

Time of day

Recording time of this recording
Disk capacity

Battery capacity

Rear-door open warning symbol
Internal beeper

The battery-backed, real time clock which is synchronized
to the host during setup.

If not recording, '00:00’ is displayed.

Remaining storage capacity in MB. If there is no card pre-
sent, ‘0’ is displayed.

Approximate battery capacity remaining (as % of full bat-
tery capacity).

Flashes when the rear battery door is open.

Warning of low battery or rear-door open.

3.4 Warning symbols on the display

Low card capacity
Special recording mode

Recording to card

Symbol L accompanied by beeping every 30 seconds.

Timed or sampled recordings are indicated by the symbol
S.
The symbol R next to card capacity.
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Internal Bluetooth on/off

When the Internal Bluetooth option is fitted to the Trackit
Mk3, the unit will display whether it is enabled or disabled
with a large ‘B’ (enabled) or small ‘B’ (disabled) next to
the ‘%’ indication. To toggle the current selection the
pushbutton is pressed 5 times within 3 seconds. The dis-
play will change to indicate the new state.

Refer to Appendix 5 for further information on Bluetooth.
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4 The setup software

The setup software is available on CD. A readme file describes installation. Check with your distrib-
utor or Lifelines if a newer version of software is available.

Trackit setup software is supported on Microsoft Windows 2000 (with SP2), Windows XP, Windows
Vista and Windows 7.

When Trackit Mk3 is connected to the host PC, the software allows the user to define parameters
for the recording, such as recording montage, start time and stop time, mode of recording etc.

The setup software has the following functions:

Define signal types: create labels to attach to inputs

Attach the desired signal type (label) to the recording input. For example, input 1 with a signal
type FP1

Create a recording montage and download it to the recorder

Perform a calibration of the inputs

View signals online and adjust display parameters such as chart speed and display sensitivity
Start and stop a Trackit recording session

4.1 Setting up a recording protocol

Summary

Step 1 Define the patient ID

Step 2 Define the signals

Step 3 Define the inputs

Step 4 Define the recording channels
Step 5 Activate the recording control
Step 6 Connect the Trackit Mk3 for setup
Step 7 Check Trackit Mk3 status

Step 8 Start a recording

Step 9 View the ongoing EEG traces

Step 1 Define the patient ID
1 Select the New patient icon on the toolbar. e a—
New Patient icon Fistmame: [oaient
Middle name : l—
2 Enter the patent name and Recording ID into the New Patient di-
a |og . Recording 1D
This information is saved with the recording setup for download [175 200001
to the recorder in a future recording. Cance | ok |

Figure 5 New Patient dia-
log

It is possible to configure the system to use a patient database (Figure 6) instead of the simple di-
alog shown above.
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. New Patient
- Patient Detail; 0K
Last Mame : [anather
. Edit
First Mame : [z Middle Mame : [z v Male
Mew
Diate of bith (12,0299 [Farmat = 01401 /00])
Save
Patient Fief : |?T4?47?891n Delete
Address 1:
Fhaone
Address 2
Frevious
Tawn : Comments :
PMH of transient ischemic attacks. ;I e
City - Recently was witnessed to have what appeared to be a
GM type seizure
Region
Country : =
Post/Zip Code : I 4 C il |
Recording ID Search Last Mame
[ [17-05-2001 0-01 ‘ [ | Find

Figure 6 New Patient database

The database allows you to enter more extensive information about the patient and recording, and
save it for future reference. See the section entitled ‘Advanced options’.

Step 2 Define the signals

Defining signals is usually done once only - before using Trackit Mk3 for the first time. The Trackit
Mk3 recorder arrives with a default set of signals that should suffice for most applications in ambu-
latory EEG, hence it may only necessary to add signal types for polygraphic recordings (airflow,
respiration etc).

If for any reason the signals have not been created, it is necessary to define all the signals (labels)
that are to be used for montage creation in Step 3. The signal editor allows the creation of up to 64
distinct signals ranging from the standard 10/20 EEG signals such as FP1 02, to Respiration, Pulse

and other polygraphy inputs.

Step 3 explains how to calibrate an AUX input.

To define a signal:
1 Click the View all signals tab in the Signal editor dialog box. See Figure 7.

=" Signal editor x|
Save Exit
View all signals T Signal editar

Hame Type [ Uriits: | Sensitivity | Transducer | Dightin |Digidan [ Phytin [Phutdan |4 ]
Air nose AC U Master Unknown 32768 32767 6000 5000
Shore AL LY Master Urknovn -32768 32767 -5000 5000

Sa02 al -3

Sp02 DC Y Special Unknown -32768 32767 -B000uAY SO00uY A

pCoz2 DC Y Special Unknown -32768 32767 -B000uAY SO00uY A
CPAP DC U Special Unknown -32768 32767 -B000UAY SO00uY M

IPAP DC U Special Unknown -32768 32767 -B000UAY SO00uY M
eFAP DC Y Special Unknown -32768 32767 -5000UYAS SO00uY A
EiPAP DC Y Special Unknown -32768 32767 -5000UYAS SO00uY A

Move AL Ly Mazter Urikniown 32768 32767 -A000 f000
Tremor AL Ly Mazter Urikniown 32768 32767 -5000 H000

Light pC [ Special Unknown 32TER J27FET -B000uAS BOOOUN A

Temp oc U Special Unknawn 32768 32767 5000 A BO00UN A

Temp &Amb |DC U Special Unknawn 32768 32767 -BO000uAY BO00UN A
Pressure oc U Special Unknawn 32768 32767 -BO000uAY BO00UN A _I
Pasition oc U Special Unlenawn 32768 32767 Slud A Tu s

Ch15 Eeg U Master Unlenawn 32768 32767 -5000 5000
Ch1EB Eeg U Master Unknawn 32768 32767 -5000 5000
Ch1?b Eeg U Master Unknawn 32768 32767 -5000 5000«
] | _’l_I

Figure 7 Signal list
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2 Double click on the signal you want to edit. This brings up the Signal editor tab), allowing you to

create a relevant signal or label to be entered into the signal list.

=" Signal editor x|
Save Exit
Wiew all signals T iSignal editor:
Fpl hd
i~ Propertie:
e Type Units
s = | =V &
Change |

Azimuth Igg Longitude ImE
i~ Display Sensitivity——

¥ Master contral Transducer IAQAQE‘
IEUUUWDW vl

Minirnurn M awimum

Digital -32768 |32787
Physizal Signal Amplitude [ 500 L I5UDU u
producing..
Amplifier Input Voltage [ 5. I+5m\f’

Figure 8 Signal editing tool

3 Type in the Signal name (e.g. Fpl). Note that for EEG signals this must be case-sensitive.

N

Select a signal type (in this case EEG).

5 Click on the Change button. The signal is now entered into the list under the View all signals

tab.

6 If the signal is not an EEG signal, it may be necessary to insert a display sensitivity value by un-

checking the Master control check box.

Signals that have been defined with their own independent sensitivities appear in red in the
trace display. Further editing and changes to these sensitivity values in the trace display will be

saved back into the signal library.

Caution: editing signals that are already used in an active montage may render that
montage invalid. You will need to re-enter the original montage in the Set-up record-

ing tabbed dialog box - see steps 3, 4 and 5.

Step 3 Define the inputs
1 Select the Spanner icon on the toolbar. This opens the tabbed
Setup Recording dialog.

Spanner icon

2 Under the Amplifier Channels tab select the signals (labels) to be
attached to the physical inputs.
For example, EEG input 1 may require the label Fpl and so on
according to the standard 10/20 nomenclature.
Double click the channel name and select the relevant signal label
from the Setup Hardware EEG channel dialog.

i, S5etup Hardware EEG channel

Amplifier channel=  EEG &
Aszzigned signal = -

Sample rate = [200 -
W ANEEG: zame Sample Rate

Baze zample rate
IV 256 Hz * 200 Hz

Aezign Cancel

Figure 9 EEG setup
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Figure 10 Setup Recording dialog

The order of the signal labels in the pull down list is the same as the order of the signals in the sig-
nal list defined using the signal-editing tool.

To see the user-defined labels (signals) on the inputs, click on View Hook-up in the Menu Bar. See
Figure 11.

The View Hookup display shows all the currently available PCU options. Click on the appropriate tab
to access the specific type.

Trackit Mk TTrack\t I Trackit I

MkZ Leaded hk2 Clickon
— Trackit Mk2 Short Clickon

I Sleep Clickon

Qhort Mlickan |_SI2epWalker

Ch1 Ch2
Ch3 Ch4
Chh Chh
Ch? Ché
Chi Chi10
Chi11 Chi2
Ch13 Ch14
Ch15 Chlk
Ch17 Ch1g
Ch13 20(7B) Chz0
FalyBa A Paly7a
Ch21 22(58) Chez2
Polyta BA Polyba
Ch23 24(38) Chz4
Palyda JA Paly3a
MNane 1B Mane
FalyZa 1A Palyla
NEUT REF1 REF

Mane = Auxl Aux? Mane
Mane (= Auwd Aud Mane

—Key
® ionopolar/Referential Bipolar/Poly e

® Bipolar/Poly +ve Bipolar/Poly e (shared)

Figure 11 View Hookup
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Amplifier setup: amplifier setup activates the recording inputs in preparation for a recording. For
most applications you need perform amplifier setup only once — when the system is first installed -
since the amplifier setup is saved with the recording montage for future recall and usage. See Step
4 below.

If you want to use the recording channel order defined in amplifier setup, click on Auto Record
Setup in the Setup Recording dialog box. You can then skip Step 4 (Define the recording channels).

Overall sampling rate: you can select the overall sampling rate for EEG channels from the Setup
Hardware EEG dialog (Figure 9). Once a sampling rate has been selected for one EEG input, you
can apply it to all EEG inputs by putting a checkmark against ‘All EEGs same Sample Rate’. If there
is no checkmark, you can select different sample rates on each EEG input - useful if you want to
apply an EOG signal to an EEG input.

Independent sample rates: if the independent sample rates feature is enabled in the Trackit
Mk3 firmware, it may be activated when required from a checkbox in the Options dialog box
(choose View > Other Options).

Notes:

1 Not all review software supports independent sample rates. Check with the vendor that your re-
view software does support them.

2 The Trackit Mk3 firmware must b revision 2.1.X or later.

3 It may be necessary to enter an unlock code into Trackit Mk3 to enable this feature. If the fea-
ture is not enabled, a warning message appears when a setup is sent to the recorder.

To enable multiple independent sample rates in the recorder:

1 Click on Trackit Control Panel in the Trackit toolbar.

2 Click on Advanced Operations, then choose Configuration from the Settings Menu.

3 Copy the key code and email it to your Lifelines representative stating that you wish to have the
multiple independent sample rate feature enabled. You will then receive back an activation code
that you should copy and paste into the empty Trackit configuration string field.

4 Press the Set Trackit button to enable the feature.

5 Choose Other Options from the View Menu, and put a checkmark in the Allow Multi-sample rates
check box.

Poly and AUX inputs: poly inputs are low-level inputs, just like the EEG inputs, but differ in that

they can be set to either referential (EEG mode), bipolar AC or bipolar DC. They are ideal for poly-

graphic signals such as respiration, airflow, EKG, body position (DC mode) etc. See the table in ap-
pendix 2 describing the inputs and their application.

The AUX inputs are high-level DC, and should not be used for low-level signals obtained from
transducers such as passive respiration sensors (piezo electric), airflow thermocouples etc. The
AUX inputs are designed to receive a high-level isolated DC signal (calibrated output from a CPAP
machine, oxygen saturation meter etc).

To calibrate an AUX input to reflect a required unit of scale for a given voltage input use the signal
editor - see Figure 8). Select the appropriate units, e.g. %, or mm Hg, and enter the Physical Sig-
nal Amplitude required to generate the Amplifier Input Voltage.

Step 4 Define the recording channels
Step 4 can usually be skipped, since the Auto Record Setup button will copy what you have defined
under the inputs in Step 3 into the list of recording channels.

However, you can define and save recording montages for spe- Recorder Channel = 1
cific recording needs, and recall them for future usage. You can botive= e —~
define up to 40 recording channels in a montage. R — .

Creating a montage follows the same principle as the signal
creation and input definition tool: click on the channel number
to define the active and reference label of choice. See Figure
12.

Insert | Cancel |

Figure 12 Channel setup
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An example of a recording montage is shown in Figure 13 below.

Dpen Save Hookup Exit
Recording Channels T Amplifier Channels
. A . Disk size
MNumber of Recording Channels = 23 Recording Time per disk = 302 his — P
Recording data rate = 33,120 KEytes/hour s
Chan. No. | Active [Ref [Label [Sample rate [Dimension | Transducer [DigMin__ [DigMax  [Phyhia]
4 F3 Ref F3-Ret 200wy Aghgll 32768 32767
5 Fz Ref Fz-Ref 200 uv Aghgll 32768 2767
3 F4 Ref F4-Ref 200 uv Aghgll 32768 32767
7 F& Ref F&-Ret 200wy AghgCl 32768 32767 _I
g8 T3 Ref T3-Ref 200 uv Agagll 32768 32767
k] c3 Ref C3-Ref 200 uv Aghgll -32768 32767
10 Cz Ref CzRet 200wy AghgCl 32768 32767
1 c4 Ref C4-Ref 200wy Aghgll 32768 32767
12 T4 Ref T4-Ref 200 uv Agagll 32768 2767
13 T8 Ref T5-Ref 200 uv Aghgll 32768 32767
14 F3 Ref F3-Ref 200wy AghgCl 32768 32767
15 Pz Ref PzRel 200 uv Agagll 32768 32767
16 P4 Ref P4-Ref 200 uv Aghgll -32768 32767
17 TE Ref TERef 200wy AghgCl 32768 32767
18 o1 Ref O1-Ref 200 uv Aghgll -32768 32767
13 0z Ref 02-Ref 200 uv Aghgll 32768 32767
20 Al Ref A1-Ref 200wy AghgCl 32768 32767
2 A2 Ref A2-Ref 200wy Aghgll 32768 32767
22 ECG+ Ref ECG+Ref 200 uv Unknawn 32768 2767
23 ECG_ Ref ECG_Ref 200 uv Linknown 32768 32767 -
41 1 _’l_I

Figure 13 Recording Channel editing

4.2 Configuring the recorder

When you have finished setting up the recording protocol, connect the Trackit Mk3 recorder to the

host computer. Steps 5 to 9 describe configuration and set-up of an ambulatory EEG.

Step 5 Activate the recording control
From the Trackit toolbar (Figure 14) select the Trackit Control Panel (*handshake’) icon.

1 2 3 4 5 6 7 8 9 110 N 12 13 14 15 16 17 18 19 20

Setup Tracet Yew GHeb

Fte
2% H-0Q @ A D= Y HO ¥ $H | )
“y-| ol 3| s #] B : [05z Lot =] |[No Fifier =]

21 2223 24 25 26 27 28 29 30 A

Figure 14 Trackit software toolbar

Key:

1 New Patient 2 Setup Recording 3 Trackit Control Panel
4 Ongoings On 5 Ongoings Off 6 Impedance Check On
7 Calibration On 8 Calibration Off 9 Page Down

10 Page Up 11 Get Trackit Events 12 Email Events List

13 Notch Filter On/Off 14 PC Record On 15 PC Record Off

16 Videometry (optional) 17 Photic Stimulation 18 Hyperventilation

19 Vertical sensitivity 20 Chart speed 21 Open files for playback
22 Stop playback 23 Start playback 24 Page back

25 Stop paging 26 Page forward 27 Paging speed

28 Playback time 29 Montage selection 30 Lo-filter selection

31 Hi-filter selection
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Clicking on the *handshake’ icon brings up the Trackit Control Panel dialog box (Figure 15).

Step 6 Connect Trackit Mk3 for setup

Check that the Trackit Mk3 recorder is switched on and that the cables are all connected properly.
In the Trackit Control Panel either select the USB option for the Mk3 Trackit or check that the cor-
rect COM port is selected and click on the Connect button.

% Trackit Control Panel gg

Other Commands Advanced Operations
Trackit Control
Controls

Send Setup
Setup Recording

Trackit B

USE Connection

Any Trackit e

Fiemote Connection |COM8 Blue J F3

Setup ~

Trackit A

Disconnect |

Trackit Status
Trackit ON
Acouire:
Fecord:
Special Mode:
Extsupphy:

Door: Closed
Pafient event. No
Flash card: “es
Battery: ‘ves

Acquire ready: Yes
Electrodes an: —
BU battery charge:  Off

Figure 15 Trackit Control Panel

After a couple of seconds Trackit Status shows ‘Trackit Online’” and the software displays the re-
cording parameters loaded into Trackit Mk3 in the status bar at the bottom of the screen.

Trackit Status also shows whether the battery and PC card are present, whether the door is open
or closed, whether the electrode connector is attached, and the recording status of the device.

The ‘F’' or ‘F1’ next to the port selection box indicates that the fast connection speed, which is avail-
able with the Trackit Mk2, is being used. This will be automatically enabled as long as the PC serial

port hardware is capable of operating at 230 kBaud. ‘F2’ and ‘F3’ are displayed to indicate the sub-

stantially faster connection speeds available for the Mk3 USB interface.

Step 7 Check Trackit status
Use the Trackit Control Panel to check that the Trackit Mk3 recorder is correctly online. The Trackit

Status part of the Control Panel gives you the following information:

Acquire - on or off

Record - on or off
Ext Supply

Battery

Status

Patient event

CF card

Door

Electrodes connected

Acquire ready

Shows whether an online view of the data on the host PC is taking place or
not.
Shows whether or not the Trackit Mk3 is recording data to flash card.

Shows whether the Trackit Mk3 is being powered by the medical grade DC
power supply.
Shows if a battery is present or not.

Shows how much battery life is left.

Shows that the external patient event marker is connected.

Shows whether a CF card is present and its capacity.

Shows whether the door to the CF card and battery is open or closed.
Shows that the Patient Connection Unit is connected to the recorder (Mk1).

Shows that a valid recording setup has been loaded to the Trackit Mk3 re-
corder.
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Note that further status information is available on the 2" tab shown below. This includes Trackit
Mk3 time, Battery capacity, Recording time and CF card MB total and MB remaining.

% Trackit Control Panel

Other Commands Advanced Operations
Trackit Contral
USE Connection Controls

Aty Trackit Connect | Disconnect | Send Setup

Remate Connection |COME Blue J =

Setup o Setup Recording

TrackitA Trackit B;

Trackit Status
Trackit OM
o Fecording time

™\ Trackittime g
17:08:32 00 hrs 00 mins

L Dattery 2047MB2047ME
b uss D (46 hrs 16 mins)

Figure 16 Trackit status 'B'

Step 8 Start a recording
Click on the Setup Recording button in the Trackit Control Panel to open the Recording Control dia-
log box (Figure 17). The patient’s name and the file name for the recording are displayed.

=" Recording Control |
Patient D Anonymous Patient Recording File Name [Brorpmau [ DiskSize
Recarding 1D |Rec0rding no.1 Setup  Sleep 12 E12ME = Fefrezh |

Mame BR+5402 Check disk |

— Record Mode Immediate

 Imneciate ﬂl Start 1330 Today
" Timed
" Periodic - - Stop 16:51 Tomorrow

~ Save to disk
€ Manin

Start 13:30 Today

Stop 16:51 Tomorrow Ezit |

Figure 17 Recording Control

You can accept the default filename, or you can insert a filename (up to 8 characters long) of your
own choosing.

Default file names

To make the recording file name the same as the patient name:
1 Choose Other Options from the View Menu.

2 Put a checkmark by Default to Patient Name.

3 Click on Exit.

Ways of starting a recording

You now have four ways to start a recording:
e Immediate

e Timed
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e Periodic
e Save to Disk
e Nonin

Immediate: the recording starts as soon as you click
Send Setup, then Start (see Figure 17). Recording finishes
when the Trackit Mk3 is turned off.

1 Under Record Mode, choose Immediate.

2 Click the Send Setup button, then the Start button.

— Immediat

Start 17:52 Today

Stop 06:25 [ 01/11/2002)

Timed: Trackit Mk3 records for a specified period of time.

1 Under Record Mode, choose Timed. T Start Stait 1821
2 In the Recording Control dialog box, set a start time Balay Ghs 0mins 100

for the recording using the Start slider. Dusion ¥ Fdisk g peeg
3 Either put a checkmark by *Fill Disk’, or use the Dura- ! m— (01/11/2002)

tion slider to tell Trackit Mk3 how long to record for.
4 Click the Send Setup button.

Periodic: Trackit Mk3 records for specified periods of time at a defined interval (eg for periods of
30 minutes, with a 45-minute interval):

1 Under Record Mode, choose Periodic. ~ Periodic :

2 Use the frequency and duration sliders to define the Frequency Dhis 80mins— gyare 11:28
length of the recording period, and the interval be- S Bl Ll Taday
tween perlOdS- Recaording time 533hrs 20mins

3 For a delayed start (eg in an MSLT study), put a Stat I Delay Stop 07:28

; S —r (B
checkmark by the Delay box, and use the Start slider B elay Ghis Gmins

to set a start time for the recording.
4 Click the Send Setup button, then the Start button.

—Save to disk

Save to disk: a setup is created, then saved on the flash
card for use in a later recording. This is particularly useful Erli mﬁjf"’
for home sleep recordings where the patient can switch on

- ] Een JEHOT18.TRS
the recorder (and so start the recording) just before going ExProgiam Files
to bed. ;

Create a setup in the normal way, with patient name and recording channels.

Place the flash card in the flash card reader in the host PC.

3 Under Record Mode, choose Save to disk. The setup is saved on the flash card as a *.trs (trackit
recording setup) file. The name of the setup file is the patient’s last name.

4 The Trackit Mk3 recorder starts recording automatically, using this setup file, when it is

switched on.

N =

Nonin: Recording starts as soon as the Nonin SaO2 probe is connected and attached.

To initiate an immediate online recording

1 Click on the Send Setup button. Wait for the setup to upload to the Trackit Mk3 recorder. This
should take a few seconds.
2 In the Trackit toolbar, click the Ongoings On icon to view the traces.

3 Make sure what is seen is what should be recorded.
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Depending on the sample rate and number of channels selected it may be necessary to observe
groups of channels separately, e.g. with 256 Hz sampling with 24 recording channels it is only
possible to view 12 channels at a time.

To switch from the upper to the lower group, use the up and down arrow keys on the toolbar, or
choose Trace Page from the Trackit Menu.

4 ﬂ To perform an impedance check, click on the Impedance Check icon 1n the Trackit
toolbar.

5 To perform a calibration, click on the Calibration icon in the Trackit toolbar.

6 Click the Start button in the Recording Control dialog. Wait for the prompts to start a recording.
If there is an old file on the card the system asks you whether the file should be overwritten.
If there is a file on the card belonging to the same patient, and the file is < 24 hours old, the
recording will be appended to the existing file. (To enable or disable this feature, > Trackit Con-
trol Panel > Advanced Operations > Settings > Set Trackit defaults)

The Trackit Mk3 is now recording to the flash card and will continue until the card is full or the bat-
teries have run low on power.

Step 9 View the ongoing EEG traces
To view the ongoing EEG traces before or after recording to card has started, click on
the Ongoings On icon in the Trackit toolbar

When you do this, one of three things occur:

e If the Trackit Mk3 is connected to the PC, and has been sent a valid recording setup, the traces
appear wiping from left to right across the display.

e If the Trackit Mk3 is already recording and still connected to the PC, the traces appear as soon
as the Ongoings On icon is pressed.

e If the Trackit Mk3 is already recording and is then reconnected to the PC, the system asks for
the recording setup held in the Trackit Mk3 recorder before displaying the traces.

SEIE

Fle Sewp Trackt ew teh
12950010 d% =y|HO P %H ] |[sen: = |
No Hifiter 7] | |

SR e — T |

Fofiet o oW ot e A s s W s o Y A i B oo, st AR AN S it B AN Ao S St M bt mdfun e

BDFIE oA T g S A6 P sttty e PO A e By Wt e At oA b A b I AW O DB s
ECBT-REl p Mty b Ao A et o sl 8 i Y Nl e LAt il oA ot AP gt bl At s N i
E B2 e A s ¥ 6T i B AT At sty o0 8Bt A g A Bt et T M i,

P

Events

[Patient10 : smith John [Recordina 1D : Recordina no.1
[Trackit Orviine IUSBI I [Sample:256Hz. HP.0.1HzLP. T0Hz [23¢h + photic. [Door Closed [Fiecord OFF (222010 (160835

Figure 18 Ongoing trace display
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The primary purpose of viewing the ongoing traces is to verify that the signals are correct before
starting an ambulatory recording.

You can view selected traces in blocks of 12 channels (at 256Hz or 200Hz) or 16 channels (at
128Hz) for the Mk 1 or up to 40 channels with the Mk 2. Or select the number of traces for display
by choosing Number of Traces from the Trackit Menu.

Page Up and Page Down on the toolbar allow you to switch between the top and bottom group of
traces.

Sensitivity, Chart speed and Hi/Lo filters: as is often the case when viewing a live trace dis-
play, the sensitivity, chart speed and filters need be adjusted for optimal viewing. Use the drop
down lists on the toolbar.

To adjust the display parameters for an individual channel, click on the X
channel label. This displays a dialog box for that channel, with a check- Foly Channel 4 [DE] [# On

box for master control, trace On or Off, and Numeric. Click on Numeric
if you want the numeric value displayed under the label. This can be

™ Mumeric

Special Channel

useful when for displaying units such as mmHg or degrees C. Display Sensitidty [0 51z Lot »]

When a channel is under individual channel control the label is depicted [20v/mm =] [3oHz Hisie =]
in red. When display of that channel is turned off, the label is greyed

out.
Figure 19 Adjust dis-
play parameters
Impedance check: to carry out an impedance check, click on the impedance check icon ﬂ
on the Trackit toolbar.

If recording to card has started , the impedance SHopEdCelEpock
check is displayed on the trace display with an im- Horepolt channss Fob chamek
EEG 1 Fpl 1896 Paly 1
pedance check event. EEop FEZ T oo
) ) ) EEG3  F7 1636 Poly 3
The impedance check works via pass/fail threshold EEG4  F3 1332 Foly 4
. . EEGS F4 1624 Paly 5
selection. See Figure 20. Impedance values above e e B
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Figure 20 Impedance check
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Notch filter: to set a notch filter, use Other Options from the View Menu. Notch filters are either
50Hz or 60Hz depending on where the system is to be used (USA 60Hz; Europe 50Hz).

To activate the notch filter, click on the Notch Filter icon in the Trackit toolbar. Y

Trackit events: to view all recorded events online, click on the Get Trackit Events icon
in the Trackit toolbar.

Events are displayed in the online event viewer with a description and time.

s Gek Travkit Events ( otal events = "

= X
= E R =

E weni Time | Date | Elapsed
16:22:20 31A0/2002) 000000

Patient Event 16:22:30 7 A0/2002 000010

Patient Event 16:2344 3A0/2002 000724 Key:

1 Opens the list of event types

2 Opens an event file for an older re-
cording

Navigate forwards or backwards
Selects the best trace resolution
Selects the max. number of traces
Enter a ‘Go to’ time here

U hw

Fecordng time

[oo hrs  [on min [opsee

Figure 21 The online event viewer

The event list allows the user not only to see when events took place, but to also view the data be-
hind those events.

To display a page of EEG around an event of interest, double click on the event in the list. The
speed with which the data is displayed depends on whether the Maximum Number of Traces and
Best Trace Resolution icons are selected. If no buttons are selected, the displayed traces are the
same as in the live trace display. If both buttons are selected then the maximum number of re-
cording channels with best trace resolution will be displayed.

To navigate forwards or backwards, press the forward or backward arrow buttons. Or you can go to
a particular time in the recording by entering the time (as hrs, min, sec) in the recording time
fields. See Figure 21 above.

You can replay EEG live from the event list while a recording is taking place or offline by opening
an event file from a previous recording.

4.3 Montage Editor

This is available via the Setup | Montage menu on the main screen, and displays the Montage Edi-
tor as shown in Figure 22 below.

The Montage Editor allows the setting-up of 16 user montages and the As-recorded montage. Note
that the As-recorded montage can only have its channel on/off and channel master/special control

32



Trackit Mk3 User Manual

edited (and if special, the channel sensitivity and filters). All the other 16 user montages are fully
definable and can have the following parameters set for each channel:

1.

Active channel name. This is either chosen from the drop-down list representing the current Sig-
nal Library signals, or typed in directly.

. Ref. channel name. This is either chosen from the drop-down list representing the current Signal

Library signals, plus Ref and Gnd, or typed in directly.
Channel On or Off. If off, the channel label is greyed-out and no trace is displayed.
Master or Special Control. If Special, then the Sensitivity, Low Filter and High Filter can be set.

Additional controls are provided to allow:

O NOW

Update. Copies the current settings into the currently selected channel.
Add. This adds a channel to the end of the Montage list.

Insert. This insert a channel above the currently selected channel.
Remove. This removes the currently selected channel.

Montage name.

If anything is changed, an option is presented to save all changes to disk or not. If not saved,
changes are only temporary.

Note that some of the montage parameters can be changed outside the Montage Editor, by clicking
on a channel label to bring up the Channel Information window. These changes are only temporary
(although you can save them later by subsequently going into the Montage Editor).

&, Montage Editor =l
Montage name:; |Longitudina|
B Channe.l Special -
Active Ref Lo filker

v On it I I
|F|;.‘| |F3 i Senzitivity 0.5Hz Lo-filt =
v Master Contral |5EII:IuWDiv 'I Hi filter

[Fp1 4 = e Hisiter 7]

Update I Add I Inzert I Remove I
dctive | Rt | sensiivity | Lo fier || Hi filter |.on -
Fpl F3 M aster Master t aster On
Fi ] b aster b aster b ater On
[ P3 I azter Master b aster On
Fa m b azter b aster b azter On
o1 T8 I agter M azter t agter On
T5 T3 b azter b aster [GEECY On
T3 F7 b azter b aster b aster On |
F7 Fpl M aster Magter t aster On
Fpz Fd I aster b azter td aster On
Fa C4 I azter Master b aster On

C4 Pa b azter b aster b azter On -
o (mle] kA —nber b~k kA —bmr M
4 1 | ©

Figure 22 Montage Editor
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5 The ambulatory recording

Once Trackit Mk3 has been set up for an ambulatory recording, and a recording has been initiated,
you can change batteries and cards without interfering with the recording, so long as you observe
the rules for changing batteries and cards outlined below.

5.1 Changing batteries and cards

WARNING. if the Trackit Mk3 recorder is not likely to be used for some time, the batter-
ies should be removed.

To change cards and batteries during a recording, following a low battery or card warning, carry
out the following procedures.

Changing batteries

1 Open the Trackit Mk3 rear Battery box/door with the special tool provided. The unit’s warning
beeper will sound and the Door Open symbol will flash on the display.

Trackit

*¢ Sy

Battery box

Locking screw
access hole

Figure 23 Opening the rear battery box/door

2 Different battery types

PP3 Battery
CAUTION: follow the following procedures for replacing and removing batteries.

Replacement:

Replace the batteries one at a time, making sure they are orientated correctly and firmly seated
onto their terminals. Do not continue to push the battery if there is any misalignment between
the mating terminals. See Figure 24.

Removal:

If 1 or 2 batteries are fitted ensure that each is removed by carefully pushing sideways at the
base of each battery until the terminals disengage at the front. If 3 batteries are fitted, remove
the centre one first by carefully lifting it at its base until it disengages. Now remove the remain-
ing batteries as described above.
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Polarity PP3 Batteries

+ve up /

Battery box PP3

Figure 24 Removing and replacing PP3 batteries

Lithium Rechargeable Battery

For the Lithium rechargeable option, firstly slide out the tray that holds the battery inside the
box. Note that the Trackit Mk3 will continue recording for a couple of minutes, depending on the
number of channels, before shutting down. To slide out the Tray, push the battery gently to-
wards the open end of the Battery Box. This will slide out the battery and the Tray simultane-
ously. Now separate the battery from the Tray by pushing it sideways along the Tray to disen-
gage the bayonet tabs.

Battery Box Li

Lithium battery

Battery Tray —— >

Figure 25 Removing and replacing Lithium rechargeable battery

To fit a fresh battery, either charge the original battery first or replace with another previously
charged battery. Fitting is a reverse of the removal process. Firstly slide the Battery onto the
Tray to engage the bayonet fittings. Then slide the entire Tray plus battery assembly back into
the Battery Box by engaging the Tray slides into the slots in the Battery Box. Note that there is
a tab on the Tray which engages into a slot in the back of the Battery Box.

Special Lithium Battery Instructions for Use

e The battery pack is a Canon Type BP511 and uses rechargeable lithium ion batteries. Always
refer to the documentation that accompanies the battery for more information.

e The battery can only be charged outside the Trackit Mk3. Only the specific Canon charger for
the BP511 must be used. Lifelines do not supply the charger; this is available from your lo-
cal camera or video stockist. Always refer to the documentation that accompanies the
charger for charging instructions.
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e Operating time will be shorter than usual at low temperatures. The battery can be used be-
tween 0 C and 40 C, but will give best performance between 10 C and 30 C.

e If the battery starts to give less operating times than usual, it has reached the end of its life
and must be replaced.

e The battery can be recharged at any time. However, since the battery will naturally dis-
charge itself over a period of time, it is best to charge the battery a day or two before plan-
ning to use it.

e Always attach the battery terminal cover when not in use. Do not allow any metal objects to
touch the battery terminals.

WARNINGS:

e Only use the Canon Type BP511 with the Trackit Mk3

e Keep the battery pack away from fire

e Do not expose the battery pack to temperatures greater than 60°C

e Do not disassemble or modify the battery pack

e Do not drop the battery pack or allow it to become wet

e Only use the specific Canon battery charger for use with the BP511 type battery

When the batteries have been replaced, and if the flash card does not need replacing, refit the
rear Battery box/door and screw it down with the special tool provided. The warning beeper will
stop.

CAUTION: do not over-tighten the locking screw - finger tight is all that is required.

Trackit

Battery box .
Locking screw

access hole

Figure 26 Closing the rear Battery box/door

Changing the flash card

1
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Open the Trackit Mk3 rear Battery box/door with the special tool provided. See Figure 23. The
unit's warning beeper will sound for a few seconds and the Door Open symbol on the display will
flash.

Watch the yellow Light Emitting Diode (LED) indicating CF Card activity. When it is on, this
means the Trackit Mk3 is writing data to the PC Card.

CAUTION: do not remove the CF Card when the LED is lit.
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OUVRIR
ATTENTION nEPAs
CAUTION oot oFed

Card access
LED

slot

Card eject
button

Figure 27 Removing and replacing the flash card

3 When the yellow LED is not lit, remove the card by carefully pressing the black eject button on
the left edge of the card slot with a plastic ball-point pen or similar. Keep the pen straight and
avoid pushing at an angle or inserting too far into the unit and causing damage.

Figure 28 Removing the flash card

CAUTION: Use only a plastic ball-point pen or similar to eject the flash card. DO NOT
use the special Trackit Access Tool supplied with the unit or any similar thin, pointed
object for this purpose, since it is possible to slip and damage the inside of the unit.

4 Replace the card with a blank one.

Refit the rear Battery box/door, and screw it down with the special tool provided. See Figure 29.
CAUTION: do not over-tighten the locking screw - finger tight is all that is required.
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5.2 Fitting the Clickon PCU

Retaining screw location

T

Figure 29 Clickon PCU Retaining screw location

1 Release the Clickon PCU by unscrewing the retaining screw as shown with the special tool
provided.
2 Lock by screwing up the retaining screw.
CAUTION: do not over-tighten the locking screw - finger tight is all that is required.

Detaching the Clickon PCU
3 Ensure that the retaining screw is released as described above. Squeeze as shown below be-
tween fingers and thumb of each hand until the PCU moves by about 5mm and unplugs
from the Trackit Mk3.

AN |
T LT

Figure 30 Detach the PCU

4 Lift the PCU away from the Trackit Mk3.
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1

Figure 31 Lift the PCU away from the Trackit Mk3

Attaching the PCU
5 Position the PCU above the Trackit Mk3 as shown above in Figure 31 and lower it down en-
suring that the two tabs locate fully into the slots in the top of the Trackit Mk3.
6 Squeeze as shown below between fingers and thumb of each hand until the PCU locates fully
on the Trackit Mk3. Make sure the two tabs of the PCU are located correctly inside the slots
in the top of the Trackit Mk3. Lock the PCU with the retaining screw as described above.

Figure 32 Locating the PCU

5.3 Event marking

Once a recording has commenced, the button on the front panel of Trackit Mk3 acts as an event
marker. Events are stored in an event file (filename.tev), from which on review the events are in-
serted into the displayed data.

You can view events before replaying the recording using your EEG review program or the
Eventit.exe program that comes with the Trackit installation.

Trackit Mk3 can record 15 different event types. These can be seen by looking at the Trackit event
types in the online event viewer. See Trackit Events, in Step 9.

5.4 Ending a recording

To stop a recording:
1 Connect the Trackit Mk3 to the host software.
2 Click on the Stop Recording button in the Trackit control panel.
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Alternatively, to stop the Trackit Mk3 recording in the field:

Either press the button on the front panel and hold it for approximately 5 seconds;

Or simply remove the card and do not replace it. The idle time by default is only 5 minutes and can
be set in increments up to 255 minutes - see Advanced Settings, below.

5.5 Identifying a recording

It is not possible to record more than one test on a single card. This test is uniquely identified by
the Patient ID entered during the setup procedure, and
by the user-definable file name.

5.6 Advanced Settings

There are two menus under the Trackit Control Panel:
e Other Commands
e Advanced Operations

Other Commands

Other Commands duplicates some of the controls on the Trackit toolbar and recording control.
There are also miscellaneous controls for:

Set Trackit Time/Date: if the Trackit Mk3 is not recording, this manually sets the Trackit’s time
and date to that of the PC. Note: this function is normally done automatically when recording is
started.

Get Trackit Set-up: this manually retrieves the setup from the Trackit’s memory and overwrites
the currently loaded setup on the PC. Note: this function is normally done automatically whenever
the software detects a mismatch between the Trackit’s setup and the PC setup.

Quiet On: if a host PC is connected, this temporarily disables the warning beep if the battery door
is opened while the Trackit Mk3 is turned on. It is automatically re-enabled after the PC is discon-
nected.

Quiet Off: if a host PC is connected, this re-enables the warning beep if the battery door is opened
while the Trackit Mk3 is turned on.

Advanced Operations

Advanced Operations contains entries, some password-protected, that change the way a Trackit
Mk3 records its data. These settings include:
e Compensation for DC offsets
e Adjusting the idle and record time
e Enabling Auto start mode
etc.

To see the available options under Advanced Operations:
1 Click on the Trackit Control Panel in the Trackit toolbar.
2 Click on Advanced Operations.

3 Click on Settings.

Set Trackit Defaults

[> Advanced Operations > Settings > Set trackit Defaults]

Caution: please read the manual carefully before changing or updating the Trackit De-
faults. If you want to enable auto-start from flash card or append features, make sure all
the checkboxes in Trackit Defaults are checked.
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Trackit Defaults Tab 1

This menu item activates a control dialog that adjusts how the Trackit Mk3 behaves during a re-
cording. See Figure 33.

=" Trackit Defaults (Trackit offline) x|

1 1 2 | 3Emeect) | 4Bluetosth] —Host

Send values b
=t Fawer-off Time: Trackit Address— enT[\;ZEi?S .

Idle Mode Record Made ] Trackit
5 Minutes 15 Minutes
~ ~ =~ Save cument

values

i~ Logic Functions

BU battery auto Set default values
Il Allowe auto record Allow external

charge r [ovenarite] r events
[~ Wamif <Bmins disk Allow auta record [ Alow IRed

time [append] events

Allowe digk seb b Allov auta record
r exggvutés o . [blank disk]

i) e e
T door close] orat e ton off (or 2]

Figure 33 Trackit Defaults Tab 1

To save new defaults to Trackit Mk3, press ‘Send these values to Trackit’, followed by ‘Save current
values'.

The following functions are supported:
Idle Mode: Trackit Mk3 turns itself off after a defined period when not recording.

Record Mode: Trackit Mk3 turns itself off after a defined period after having recorded. Trackit Mk3
waits for a defined period for a card to be reinserted to append to an existing file which is <24
hours old. Otherwise it starts a new recording on a blank card. 60 minutes is enough for a user to
remove a card, read it and reinsert it to continue recording until the card is full.

Trackit Address: sets the serial address of the Trackit Mk3 if a simple serial network is configured
with several Trackits connected to one PC.

BU battery auto charge: enables fast-charging of the backup battery when the Trackit Mk3 is
connected to its external power supply.

Warn if <8 mins card time: the Trackit Mk3 starts beeping when the card has room for only an-
other 8 minutes of recording.

Allow card setup auto execute: allows a setup to be stored onto a flash card for a recording to
start automatically only when the Trackit Mk3 is switched on. See Ways to start a recording, in
Step 8.

Allow auto record (overwrite): when this box is checked the Trackit Mk3 automatically over-
writes any data on a card inserted during a recording (e.g. when changing cards during a record-

ing).

Allow auto record (append): if a card is inserted with a file which has the same patient name
and is less than 24 hours old, Trackit Mk3 appends to rather than overwrites the data. This is a
very useful feature if a recording is interrupted, say for a quick review of the data. Trackit Mk3
waits in record mode, and when the card is reinserted it carries on recording to the existing file on
the card.
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Allow auto record (blank card): check the box if you routinely want recordings to take place
over several blank cards. This is a very useful feature if a recording over several days is required.

Allow external events: an external event marker can be attached to the Aux. port.

Allow IRed events: the optional Trackit infra-red event marker (Trackit Mk 1 only) can be used to
annotate a recording.

Immed. card load (or at door close): off by default, allowing the card to be loaded only when
the rear door is shut. Leave this box unchecked if you want to make recordings over several cards
on a regular basis.

3 button Off (or 2): unchecked by default, allowing Trackit Mk3 to be turned off using only two
button presses (on/off button and down arrow button simultaneously). Trackit Mk 1 only.

All new Trackits have all the logic functions enabled by default except Immed. card load and 3 but-
ton Off. To update the logic functions in the Trackit Mk3 recorder when changes are made, click on
Send values to Trackit, followed by Save current values. This saves the values in the Trackit
Mk3’s non-volatile memory. See Figure 33 above.

Trackit Defaults Tab 2 (Mk2 and Mk3 only)

The Trackit Mk2 and Mk3 have additional optional parameters. These are accessed via Tab 2 of
Trackit Defaults, as shown in Figure 34 below.

~ Trackit Defaults (Trackit offline) x|
1 | 3 | 3Buetooth) | 4@letoot) | po—

Send values to
Trackit

— SaverHestore setup and Auto-record [Fk2 anly]

[ Save/Restrare setup after pawer-off — Trackit
[~ Auto-record after restore setup at pawer-on Save curent

[~ Dizable auto-record after manual Trackit off waluss

[~ Disablz auta-recard after recond aff
Set default values

[ Disallow Manin emors

— Puzh-button Power OFff
_ Dizable push-buttan .
[~ 25 secs [defaul = 7) o " Esit |

Figure 34 Trackit Defaults | Tab 2

Save/Restore setup and Auto-record

The Trackit Mk2 and Mk3 have much increased internal non-volatile memory. This memory allows
it to save its entire Setup before powering-off. When next powered-on, it is able to restore its last
saved Setup. This feature can significantly speed-up the download of a Setup to the Trackit be-
cause the Host software automatically determines if the Trackit is already Setup correctly.

Another benefit to this save/recall of Setup is that the Trackit can resume recording in exactly the
same state is was in the last time it was powered-off. This is especially useful if, during a record-
ing, the User takes a long time to replace the batteries. To control this feature, the following op-
tions are available:
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e Save/Restore setup after power-off. When checked, this enables the Trackit Mk3 to save its
entire Setup including Patient Name and Recording ID after power-off and recall it at power-on.
Note that the Patient Name and Recording ID are only retained for 15 minutes after power-off
(refer below).

e Auto-record after restore setup at power-on. When checked, this enables the Trackit Mk3
to continue recording if it was recording the last time is was powered-off, using the recalled
Setup and Patient Name and Recording ID, but only if it has been powered-off for 15 minutes
or less. If the Trackit Mk3 has been powered-off for longer than 15 minutes, then the Patient
Name and Recording ID are overwritten with defaults (the current Setup remains)Note that the
parameter above must also be checked to used this feature.

e Disable auto-record after manual Trackit off. When checked, this causes a potential Auto-
record situation to be cancelled whenever the Trackit Mk3 is powered-off either from its own
front-panel pushbutton or from the Host.

e Disable auto-record after record off. When checked, this causes a potential Auto-record sit-
uation to be cancelled whenever the Hosts instructs the Trackit Mk3 to stop recording.

Note that in all these Auto-record situations, the same rules apply to data storage on the flash card
as defined in the User Manual for the current Trackit Default Options | Tab 1. To summarise these
rules:

e The Trackit Mk3 will not record over a data file on the card which is less than 24 hours old.

e The Trackit Mk3 will append new data, if enabled, if the data file on the flash card is less than
24 hours old and the Trackit Mk3’s Setup and Patient Name and Recording ID are identical to
that on the card.

e The Trackit Mk3 will overwrite data on the flash card, if enabled, if the data on the card is more
than 24 hours old.

e The Trackit Mk3 will write new data to a blank flash card, if enabled.

Disallow Nonin Errors

This is a feature available to all Trackits running firmware Vx.13.x or later. Normally, the Sa02
data stored to the flash card is set to an invalid value (127) to mark any of the following Nonin er-
rors:

Sensor disconnected
Out of track

Low perfusion
Marginal perfusion
Bad pulse

aua s WN =

Errors 1 and 2 are serious and do cause invalid data. However, short-term errors 3 to 5 are not so
serious and the Nonin device is still able to produce meaningful data. The available option is as fol-
lows:

e Disallow Nonin Errors. When checked, all errors 1 — 5 produce invalid data (127). When
unchecked, it is only errors 1 and 2 which cause the data to be marked as invalid, other-
wise the Nonin data is unmodified.

Get Card Info

[> Advanced Operations > Settings > Get Card Info]

Selecting Get Card Info opens a dialog showing the current status of the flash card, including the
file name and any error codes (‘Disk OK’ is displayed to indicate a properly functioning card).
Should any problem occur with the flash card, copy and paste this dialog and send it to your Life-
lines distributor.

To format a flash card:
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1 Insert the flash card into the Trackit Mk3 and connect to the host computer. See Step 6 Connect
Trackit for Setup.

Open the Get Card Info dialog box.

Choose Format Disk from the Disk Utilities Menu.

Click on the Format button.

Wait for the format complete message to appear. A 1GB card will take around 5 seconds to for-
mat, larger cards will take longer to format.

u b wWN

Caution: in normal operation, flash cards rarely require formatting. If formatting is done
on the PC it is easy to inadvertently create the wrong card format.

Earlier Trackits with V4.19 firmware and earlier use FAT16 cards only (referred to in
Windows as ‘FAT’). If for any reason you wish to format a flash card, make absolutely
certain you know what you are doing! It is easy to convert from FAT16 to FAT32, but
very difficult to convert the other way (the card has to be manually re-partioned and re-
formatted). In the rare circumstances that it is necessary to format a flash card, use the
inbuilt Trackit format utility.

Later Trackits fitted with firmware V4.21 and later use FAT16 or FAT32 cards and there
are format facilities in the Trackit to support both types.

Factory Settings

[> Advanced Operations > Settings > Factory Settings]

Factory settings are protected by a password (via Other Options in the View Menu). Only trained
support staff should have access to factory settings.

Factory settings also allow you to compensate for any DC offsets that may be present on any of the
recording inputs and save the values in the Trackit’'s non-volatile memory.

Configuration

[> Advanced Operations > Settings > Configuration]

Configuration gives access to the optional pulse Oximeter and the independent sample rate and
headbox mode features. The code displayed can be copied and emailed to Lifelines for an activation
code to be sent back.

5.7 Reading an ambulatory recording

Click the ‘Open all playback files’ button on the left hand side of the Trackit software toolbar (refer
to Figure 14 on page 26) to playback a recording.

It is possible to launch a second instance of the Trackit software and view an on-going ‘Record to
PC’ file. If the on-going file is located in a shared folder it is possible to view the file across a local
network.

As an alternative to the Trackit software which offers basic playback features, any EDF-compatible
viewer can be used to read the standard EDF files recorded by the Trackit Mk3.

All Trackit recordings have a user-definable 8-character file name. They are stored in EDF format,
readable in all EDF-compatible EEG browsers. In an EDF-compatible browser, the patient’s name
and recording ID are displayed in the test properties.

Lifelines currently recommends:

e Nihon Kohden 1100 and 1200 EEG

Neurotronics Polysmith Sleep software

Nicolet One EEG

Natus Coherance EEG (formerly Deltamed/Itmed)
Persyst Insight EEG
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Appendix 1: Trackit Mk3 Specifications

Note: Lifelines reserves the right to change product specifications at any time without notice. This
is in-line with the company’s policy of continual product development.

EEG inputs
Number of EEG channels
ADC Resolution
Sampling

Differential input impedance
Common mode input impedance
Common mode rejection ratio
Equivalent input noise

Hardware gain

Max differential AC input
before clipping

Max operational DC input voltage
(electrode offset)

Bandwidth
Max common mode input voltage
Input bias current

Polygraphy inputs
Number of polygraphy inputs
ADC Resolution
Sampling

Differential input impedance
Common mode input impedance
Common Mode Rejection Ratio
Equivalent input noise

Hardware gain, AC setting

Max differential AC input before
clipping

Max operational DC input voltage
(electrode offset), AC setting

Hardware gain, DC setting

Max differential input before clip-
ping, DC setting

Bandwidth

Max common mode input voltage
Input bias current

24 monopolar touchproof inputs
16 bits

1 to 256Hz or 25 to 200Hz rate, simultaneous sampling all
channels

>20 Mohms

>100 Mohms

>100dB @ 0.16Hz to 70Hz with active ground connected
<3.5uV pk-pk @ 0.16Hz to 70Hz

500 £2%

10mV pk-pk

+500mV

0.16Hz to 70Hz (-6dB)
2V pk-pk
< £25nA

8 bipolar touchproof inputs
16 bits

1 to 256Hz or 25 to 200Hz rate, simultaneous sampling all
channels

>20 Mohms

>100 Mohms

>100dB @ 0.16Hz-70Hz with active ground connected
<3.5uV pk-pk @ 0.16Hz to 70Hz

500 £2%

10mV pk-pk

+500mV

10.1 £2%
+250mV

0.16Hz to 70Hz (-6dB) or DC to 70Hz

2V pk-pk
< £25nA
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Aux. high-level DC Inputs

Number of Aux channels
ADC Resolution
Sampling

Input impedance
Hardware gain

Max input before clipping
Bandwidth

Modes of operation

Impedance

4 on Aux. connector
16 bits

1 to 256Hz or 25 to 200Hz rate, simultaneous sampling all
channels

47 Kohms

1 £2%

+2.5V

DC to 70Hz (-6dB)

< 2 to > 90 KOhm, measured with 0.075uA p-p, 5Hz signal. Measurement

accuracy £15%.

Calibration

0.5mV p-p square wave @ 1Hz at ADC input. Amplitude accuracy £5%.

Connections, ports and controls

Patient Connection Unit
(36 pin MDR connector)
Front-panel push-buttons
Aux. Connector 1

(RJ45 connector)

Aux. Connector 2

(15 pin Micro-D connector)

CF card port
Batteries

Internal beeper sounds when:

Back-light display
Current Time and Date
Recording Time
Battery Life remaining
Disk Storage remaining
Door open warning

Recording format

Native European Data Format (EDF)

Connector for touch-proof Patient Connection Unit (PCU), ei-
ther Leaded or Clickon

1 on/off push-button Patient Event during record

USB port (isolated from patient)

External Patient Event input
Bluetooth Module I/0

Nonin XPOD Sa0O2 probe input
4 Aux. High-level DC inputs

1 Typell socket (3.3V)
3 type PP3/MN1604
1 type BP511 Lithium rechargeable

door open
battery low

card storage low
Patient Event

Native MSDOS/Windows card data structure

Physical characteristics
Weight

500g including card and 3 PP3 batteries

450g including card and Li rechargeable battery
Size 16cm x 8cm x 3.5cm
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Safety and EMC standards

EN60601-1 and
EN60601-2-26
UL60601-1:2003
ments.
CAN/CSA 22.2 No 601.1
M90 quirements.
EN60601-1-2:2001
ments, calling:

Trackit Mk3 User Manual

European standard for medical electrical equipment, general re-
quirements and EEG systems.

USA standard for medical electrical equipment, general require-
Canadian standard for medical electrical equipment, general re-

European standard for medical electrical equipment, EMC require-

Conducted Emissions, Group 1, Class B

EN55011

EN55011 Radiated Emissions, Group 1, Class B
EN61000-4-2 Electrostatic Discharges
EN61000-4-3 Immunity - Radiated RF Field
EN61000-4-4 Immunity - Transients Bursts
EN61000-4-5 Immunity - Surges

EN61000-4-6 Immunity - Conducted

EN61000-4-8 Immunity - Power frequency fields
EN61000-4-11 Immunity - Voltage dips, interruptions
EN61000-3-2 Harmonic Emissions

EN61000-3-3 Voltage Fluctuations/flicker

Degree of protection against electrical shock
(when connected to host system)

Type of protection against electrical shock
(when connected to host system)

Degree of protection against harmful ingress
of water
Mode of operation

Degree of safety of application in the presence
of a flammable anaesthetic mixture with air or
with oxygen or nitrous oxide

Type BF

Internally powered
or mains powered Class 1 or 2

or USB
Ordinary (no protection)

Continuous
Not suitable
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Appendix 2: Trackit Mk3 options

Nonin XPOD pulse oximeter

The Nonin XPOD is an in-line pulse oximeter that connects to the second serial port on the side of
the Trackit Mk3, or the optional AUX input box. Finger probes may be purchased locally from
Nonin.

XPOD pulse oximeter: Oximeter probe:
available from Lifelines Ltd available from Nonin

Figure 35 Pulse oximeter and oximeter probe

Trackit Mk3 takes the digital output from the XPOD, and displays it as a DC-analogue signal, along
with a real-time numeric display of Oz saturation and pulse rate. The data stored is displayed in the
range 0-100%.

Additionally, for the Trackit Mk2 and 3 only, an enhanced XPOD will be available that offers Ple-
thysmographic pulse data.

Note that the XPOD oximeter and Probe take power from the Trackit Mk3 and the typical recording
time will be reduced by approximately 22%. The later version of the XPOD which is coloured blue
instead of grey, is lower-power and only reduces the recording time by approximately 13%.

Ideal applications

The XPOD pulse oximeter can be used extensively in sleep studies while monitoring patients who
suffer from sleep apnoea. The pulse oximeter is used to correlate the corresponding dip in the
blood’s O3 saturation with an apnoea attack.

Pulse oximetry is also used in a wide variety of applications such as hypoxia in children with central
breathing disorders, hypoxic events during epileptic seizures, etc.

Ordering information

Description XPOD pulse oximeter
Requires Version 2.1.x EPROMS, and will work with all Trackit variants. Will also work
with optional AUX Input Box.
Part Number 1022 or enhanced 1119 (Plethysmograhic data for Trackit Mk2 only)
Operation

To enable the pulse oximeter:

1 Open the Trackit Control Panel.

2 Click on Advanced Operations.

3 Choose Configuration from the Settings Menu.

4 Copy the code displayed in the configuration dialog and email it to your nearest Lifelines distrib-
utor.

5 You will receive by return an unlock code that will enable this feature.
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Setup as follows:
1 Connect the pulse oximeter (see Figure 36) to the second 15-pin serial connector (AUX con-
nector) on the side of the Trackit Mk3.

1 Trackit recorder
2 Nonin XPOD pulse oximeter

Connecting to the Trackit recorder

Figure 36 Connecting the oximeter to Trackit Mk3
2 Connect the oximeter probe, which can be purchased from Nonin via their local distributors -

http://www.nonin.com/sensors.html.

1 Nonin XPOD oximeter
2 Nonin 7000A oximeter probe

Figure 37 Connecting the oximeter to the oximeter probe

3 Remove the paper backing from the oximeter probe (see 1 in Figure 38). Attach the probe to
the index finger of the patient’s non-dominant hand, as shown below.

Figure 38 Attaching the oximeter probe to the finger

4 Include the Sa0; signal in the amplifier setup using one of the AUX inputs and create a record-
ing channel as per normal.

5 Connect the Trackit Mk3 to the host PC. Switch on, and click on Connect in the Trackit Control
Panel.

6 Observe the display of Sa0> and pulse rate on the Trackit Control Panel. Probe off, and XPOD
disconnect information is displayed.
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7 Start the recording. Sa0: is stored as an analogue DC signal with a scale 0-100%.
8 To display Oz Saturation values on the trace display, under the channel label, click the Sa02
channel label, and put a checkmark by Numeric.

Figure 39 Display of Sa02
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Appendix 3: Photic Stimulator and Hyperventilation

Photic Stimulation

An optional Lifelines Photic Stimulator is available which can be used with the Trackit Mk3 to asses
patient photosensitivity in EEG studies. For a detailed description of operation, connection and
specifications please refer to the separate documentation “Lifelines Photic User Manual”.
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[Trackit Orvine USE] [Sample: 256Hz. HP:0.THz LP:70Hz [Trackit setup [Door Clesed [Record OFF [28/0172010 (150228 4

Figure 40 Photic Stimulation

Click on the Photic Stimulation icon in the top toolbar to bring up the Photic Stimulation control
panel, shown below.

@ Photic Stimulator (S o =]
_M |—
?Inﬂuljz 2 % Manual
— — = Sweep
" Complex
>
>
H;te l't _ Left Ctrl
ntensity Setup |
| Phatic On

Figure 41 Photic Stimulation control window

This window allows single, manual, sweep and complex sequences of Photic stimulation to be pro-
duced. Photic start/stop events are recorded as shown above. By using the Trigger output from the
Photic Stimulator and connecting to an Aux input on the Trackit Mk3, the actual Photic flash ‘ticks’
are produced in the recording.
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Note: to setup a suitable Photic trigger signal definition open the Signal library as described in sec-
tion 4.1, and define a signal with a name “Photic”, set it to type DC, units mV and Physical Signal
Amplitude of +- 1000mV/V. Set the sensitivity to non-master and 10mV/mm.

x
Save Exit
Wiews all signals T Signal editor
I Phuotic A l
— Propertie
~MName——— .
Type Unitz
IF'hotic:

Change I IDE d Im jl\"’ j

— Dizplay S ensitivitp—— Azimuth ID Longitude ID

[~ Master contral

Trahsducer |
Onivimm = Unknawn

IMD Lo-filker j Minimum 1 awirmuim

[nohifieer = | Diatal [3278 32767
Physical Signal Amplitude I.mgg i Imgg i

producing...

Amplifier Input Yoltage I.W' A

Figure 42 Photic trigger signal definition

Hyperventilation

A method of timing and marking a Hyperventilation and post-Hyperventilation activation sequence
is provided.
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Figure 43 Hyperventilation
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Click on the Hyperventilation icon on the top toolbar to bring up the control window as shown be-
low.

=

00:01.50

Pozt HY

Start Reszet

Esit |

Figure 44 Hyperventilation control window

This provides a digital timer, which is used as follows:

e Click on HV Start to start the HV period and the timer starts running. An ‘HV Start’ event is
recorded.

Thereafter an *HV’ event is automatically generated every 10 seconds.

e Click on Post HV Start to start the post HV period. A ‘Post HV Start’ event is recorded.

e Thereafter a ‘Post HV’ event is automatically generated every 10 seconds.

Click on Reset or Exit to end the hyperventilate activation.

Note that the Post HV Start will not work unless HV is in progress. Likewise, HV Start will not work
if Post HV is in progress.
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Appendix 4: Record to PC and Synchronised Video
1 Record to PC

This facility enables EEG data from the Trackit Mk3 to be recorded directly to the PC. Headbox
mode must be enabled in Advanced Operations in the Trackit Control Panel.

1. Connect to the Trackit Mk3 and setup in the normal way. Connection can be either USB, or
Bluetooth.

.Click the Record to PC button il

.Specify a storage location on the PC for the EEG data file.

4.Enable, if desired, ‘Trackit auto-record when host comms lost’. The Trackit Mk3 will automat-
ically commence recording to its own CF card when the communication link is lost. This can
be particularly useful when a Bluetooth link is being used.

2 Network Connection

There follows an explanation of how to remotely connect to the Trackit Mk3 and acquire data over
a TCP network.

Overview

The diagram below shows how the system works. The Trackit application runs on the server PC
which is connected via serial or Bluetooth to a Trackit Mk3 device. A remote client PC which is also
running the Trackit application opens a TCP connection to the server which enables the client to
take over control of the Trackit Mk3.

Remote control

w N

Trackit

Trackit software Trackit software
running as server Ethernet running as client
- Trackit r;]@|m
Elle getup Iracat Yiew Help
1 2% H-00 70 Ul D-=2 v 5@ ¢ [N~ [e: =]
S s s sl s ! fsiecoced v |[05H: Lot <] |[THz b+

A N ARE AL At o A A
1 AW EH-@ 0 +0 UM S22 Y HO

SR TETE ‘Vilm-wwh f" M F ’“ " | q
A A A AR S B 9 S o
0 T A g SN My
17 i Y g M st o ap g b Py

et This Tracki is now under remote conlro

Patent I Ancmymous Patent Recordng 1D : Recardina o, 1
Trackil Onire | S ample:266Hz. HP 01HaLP 70Ha | Tracki sshu Dcor Closed Alecord OFF. 07047200 105056

Recordie 10 : Recarcioa . 1
Sample 25EHa HP 0 1Hz LP Tk Tracki sohip DooxCood  RecodOFF __07AW/2003 | 110037

The server PC can be located locally to the patient, in the bedroom for example, and a wireless

Bluetooth link configured to provide untethered communication with the Trackit. After any initial
setting up on the server, local control can be relinquished and subsequently acquired by a client
anywhere on the network. In this scenario the server computer could be one of the miniature PC
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platforms such as a notebook or a tablet which could be easily accommodated within the patient
environment, as shown below.
N

AN Remote control
\
\
\
\
\
\\
Trackit X Notebook or  \

tablet PC \\
\

Trackit software | Trackit software
running as server / Ethernet running as client
/
. /
Patient J/
environment /

The Ethernet connection shown above can be replaced with WLAN technology, which connects the
server and client as shown below.
N

AN Remote control

\
. \
Trackit \ Notebook or \
tablet PC
\
|
I [] [oo]
Trackit software / WLAN Router or Trackit software
running as server Access Point running as client
/
. /
Patient J/
environment /

Note that in all these scenarios Trackit Video can be recorded on the client PC but only from a local
camera connected directly to the client PC.
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Server Set-up

=" Trackit Control Panel

Trackit Contral

Jpry Treckit 7]

Fiemate Coni ‘ ‘
Setup | J F

Cantrols

Trackit A 1 ——
Trackit Status ~ Remote Con... E]'E
Trackit ON . Door: Cloged
Acguire: O . o
: Patient event: Mo o Acquisition serve
Record: Off Flash card: Mo
Special Mode; Off ' " Remote client

Battery: Yes

Extzupply: Off
* Bluetooth conned] Server

My name: PAD4140310
My IF: 192.168.1.67

Remate IP:

Dizconnect

Listening

1. In the normal way, connect to the Trackit device via either serial connection or Bluetooth.
See Trackit Control Panel above.

2. Click the Remote Connection Setup button to display the Remote Connection window as
shown above.

3. Select Acquisition Server.

4. Click the Connect Button. Make a note of the ‘My IP’ address which will be required by the
client.

5. The program will now listen for a connection from a remote client.

Client Set-up

=" Trackit Control Panel

Other Commands Advanced Operations

Trackit Cortrol

Caontrals

" Cannect Dizcannect ‘ Send Setup ‘
Remote Con e e
= ' EN =

Trackit A ==
Trackit Status 5 RemOte COI'I... E|E|®
T[aCklt.Ecriuire: [u]ji . Daor: Closed
Patient event: Mo " Acquisition ser
Aleeere: Ol Flazh card: Ma .
Special Mode: Off Ballel}l: Yes {* Remote clie
E st supply: Off i

The Recorder iz r Remate client

My name; PAN41 20622
by 1P 192.168.1.68
RemotelF: 152.168.1.67

192.168.1.67 -

Dizcannect |

Connected

1. Click the Remote Connection Setup button to display the Remote Connection window as
shown above.
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Select Remote Client.
Enter the IP address of the server as shown in the previous section.
Click the Connect button and leave the Remote Connection window open.
5. Click the Connect button in Control Panel.
At this point the client will have complete control over the remote Trackit just as if it were con-
nected locally.
The server will display ‘This Trackit is now under remote control’ to indicate that control has been
transferred to the client.

AWM

Client Shut-down

= Trackit Control Panel
Other Commands Advanced Operations

Trackit Contral
Direct Connection Cantrals
Dizconnec

Send Setup ‘

Connect £
Remate Con
Setup | J Setup Recaording
Trackit A W —
Trackit Status % Remote Con... Q|E|®

Trackit OM

. Door: Cloged
Acquire: Off . .
) Patient event: MNo " Acquizition gerver
Record: Off Flash card: Mo
Special Mode: Off B atter ) ‘s ¢ Remote client
Ext.zupply: Off b
The Recorder iz ru Remote client

My name; PAN41 20622
by 1P 192.168.1.68
RemotelP: 132.168.1.67

192.168.1.67 -]

Disconne@
1. Click Disconnect in the Control Panel.
2.Click the Remote Connection Setup button to display the Remote Connection window as
shown above.
3. Click Disconnect.

Connected
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Selecting IP Port
= Options @

1 | 2
Metworking and PC recording
v Abo Trackit connect
[ Auto upload
[~ Save event file

[ Trackit auto-record when Host comms. lost
[~ Uze FileLength instead of EdfLength

Bluetoath

[ Allow Guest connection

[~ Show Comm. errars

Yideo
[~ AllowYideo Resume mode

[ And auto-start videa recording

Screen Size

I
Adjust for 30 mm m

E it

In order for the client and server to open a communication channel it is important that they both
use the same port. This is set up in the Trackit application View|Other Options|Tab 2 as shown
above.

Do not use the range 0 through 1023 which are pre-allocated for special purposes in the TCP/IP
protocol.

3 Video

Overview

Trackit Video provides an unobtrusive solution for the ambulatory monitoring of EEG with time syn-
chronised video. The Trackit Mk3 provides time sync information to the video file to ensure accu-
racy down to the nearest frame: essential to correlate behavioural and physiological information.

Modes of operation

e Synchronized video acquisition and recording

e EEG recorded on the Trackit Mk3 with time sync information sent via cable or Bluetooth wire-
less to the video acquisition PC

e EEG and video recorded on the PC with the Trackit Mk3 in *headbox’ mode

e As above with selective video recording via user intervention where each video segment is
time synchronized to the corresponding EEG

e Synchronized video playback

Main features

e Support for a wide range of video capture codecs including MPEG-4 and Windows Media
Video

e Selectable frame rates and video compression

e Accuracy down to one frame when used with the sync file

e Automatic re-synchronization of the video when the Trackit Mk3 goes in and out of range

e User definable video file length to provide increased security and more manageable files for
copying over a network. It also allows video files with no interesting findings to be easily de-
leted thus reducing the amount of data.

e Time, date and patient ID stamp on the video

e Video zoom feature in playback
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e Snapshot capture mode for a record of the patient image
e Live monitoring of EEG and video on the host PC when recording in ambulatory mode

Video codecs

A video codec is a device or software that enables video compression and/or decompression for
digital video. This allows faster transmission over computer networks or more efficient storage on
computer disks. Video information that is not important for human perception is removed in order
to achieve very high compression rates while still keeping very good visual quality.

There is a complex balance between the video quality, the quantity of the data needed to represent
it (also known as the bit rate), the complexity of the encoding and decoding algorithms, robustness
to data losses and errors, ease of editing, random access, the state of the art of compression algo-
rithm design, end-to-end delay, and a humber of other factors.

MPEG-4 codecs

MPEG-4 is a multimedia standard, delivering professional-quality audio and video streams over a
wide range of bandwidths, from cell phone to broadband and beyond. MPEG-4 was defined by the
Moving Picture Experts Group (MPEG), the working group within the International Organization for
Standardization (ISO) that specified the widely adopted MPEG-1 and MPEG-2. Hundreds of re-
searchers around the world contributed to MPEG-4, which was finalized in 1998 and became an in-
ternational standard in 2000.

Microsoft was involved in the early development of MPEG-4 but is no longer actively supporting the
standard, choosing instead to concentrate on the Windows Media format. MPEG-4 can only be
played in Windows Media Player with a special MPEG-4 decoder pack.

Xvid! is a popular free/open source MPEG-4 Part 2 codec which works well with the Trackit video
application.

Windows Media Video 9 series codecs

In 2006, the Society of Motion Picture and Television Engineers (SMPTE) formally published the Fi-
nal Specification for SMPTE 421M, also known as VC-1. Formal standardization of VC-1 represents
the culmination of years of technical scrutiny by over 75 companies, leading to a codec that is well-
documented, extremely stable, easily licensable, and accepted by the industry. The comprehensive
specification delivers high definition content across any medium and to any capable device.
Windows Media Player as part of its installation, includes WMV codecs.

AVI

Audio Video Interleave is a multimedia container format which allows synchronous audio-with-
video playback. The AVI file contains data which can been encoded by almost any codec, including
Full Frame (uncompressed), Intel Real Time (Indeo), Cinepak, RealVideo and MPEG-4.

ASF

Windows Media Video files are in most circumstances encapsulated in the Advanced Systems For-
mat (ASF) container format. The file extension .WMV typically describes ASF files that use Windows
Media Video codecs.

Trackit Video

With a camera connected to the PC, click the video icon on the Trackit toolbar ?l | and the video
preview window will appear as shown in Figure 45. Click on the setup icon to display the five setup
tabs.

1 Xvid.org: Home of the Xvid Codec
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= Trackit Video preview N ] P74
A. =52 _| O
Setup | Start Stop
09/04/2010 11:25:12f o I

Anonymous Patient

Yideo T Audio TCompressT Options T Help

Camera: [Tust WB-3320% Webcam =1
Input: | L'
Size: |320,‘240,‘24’0 3 _] Frame rate:35
[V Show time |~ Motion detect
Sensitivity

[V Show name —

C:ADocuments and Settings\Windows

Figure 45 Trackit video preview

Video tab

The Video tab allows the camera to be selected and also the picture size and frame rate. If an ex-
cessively large picture size is inadvertently selected, the setup tabs can become inaccessible off-
screen thus making re-sizing impossible. Under these circumstances the Setup button has a drop-
down option which can be used to reset the video resolution.

Audio tab
The Audio tab allows an optional microphone to be selected.

Yideo | Audio TEompressT Dptiu:unsT Help

[~ Capture audio

Source: IUSB Audio Device LIJ

Irput: IMicmpthe LIJ

60



Trackit Mk3 User Manual

Compress tab
The Compress tab allows the compression codec to be selected.

YWideo T Audio Tl:nmpmssr ElpticnnsT Help

{24 format WY Format

A compreszion
Wideo codec:

[¢4vid MPEG-4 Codec =1

Audio codec:

I[nu:une] ;IJ

Options tab
The Options tab allows various options to be selected as shown below.

Yideo T Audio TEDI‘HFI[ESST Dptiunsl Help )

[~ Tranzparent overlay [~ FlipH [~ Flp®

[ Only reconnect with onginal Yideo device

[~ Allow Yideo Resume rmode N Urlock
[ &nd auto-start video recording P/

Wideo file zegment limits

. I - | Tatal time limit
Time | NONE r Auto Iﬁ
Sigg |none [2GE] v |~ restat  ["°®

Video can automatically resume after an interruption and will use only the original camera.
Video file segment size can be selected or disabled.

Unlock PW makes a password necessary to unlock the controls. The password is the Recording ID.

Help tab

The Help tab provides a single large button which the patient can use to start and stop the record-
ing.

Wideo T Audio T EompressT Optionz T Help
—%idea help
To start video recording. press 'Start'

[~ Lock comtrals

Lock controls prevents access to the setup settings. It is reset from the Setup drop-down.

Start recording
At the commencement of a recording, the video file name and destination need to be entered.
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Appendix 5: Bluetooth Wireless

Introduction

Using a single plug-in Bluetooth interface module on the Trackit Mk3, wireless connections can be
established with it from any Bluetooth-enabled PC, Laptop or PDA. This allows the Trackit Mk3 to
be controlled or monitored remotely over a secure wireless link up to a range of about 100m or
greater (dependent on hardware and environmental factors).

Bluetooth primer

It is not intended here to provide a full introduction to Bluetooth technology, how it works and how
to use it. There is a huge amount of information elsewhere that is available for this purpose. Nev-

ertheless, a short description will be given to identify some of the common terms that will be used
later in the document.

The term "Bluetooth" refers to a worldwide standard for the wireless exchange of data between two
devices.

In order to exchange data, two Bluetooth devices must establish a connection. Before a connection
is established, one device must request a connection with another. The second device accepts (or
rejects) the connection.

The originator of the request is known as the client. The device that accepts (or rejects) the re-
quest is known as the server. Many Bluetooth devices can act as both client and server.

A client Bluetooth device runs a software program that requests a connection to another device as
part of its normal operation. For example, the program may request a connection to a remote com-
puter, a printer, a modem or a Trackit Mk3.

Becoming a Bluetooth client normally requires an action by the device operator, such as an attempt
to browse a remote computer, print a file, dial out on a modem or connect to a Trackit Mk3.

Every Bluetooth device that provides a service must be prepared to respond to a connection re-
quest. Bluetooth software is normally running in the background on the server, ready to respond to
connection requests.

Specification Summary

e The devices in a piconet share a common communication data channel. The channel has a
total capacity of 1 megabit per second (Mbps). Headers and handshaking information con-
sume about 20 percent of this capacity.

e In the United States and Europe, the frequency range is 2,400 to 2,483.5 MHz, with 79 1-
MHz radio frequency (RF) channels.

e A data channel hops randomly 1,600 times per second between the 79 RF channels.

e Bluetooth can transmit up to 721 kilobits per second (Kbps) in one direction, with 57.6
Kbps in the other. If the use calls for the same speed in both directions, a link with 432.6-
Kbps capacity in each direction can be made.

e Each channel is divided into time slots 625 microseconds long.

e A piconet has a master and up to seven slaves.

e Packets can be up to five time slots wide.

e Datain a packet can be up to 2,745 bits in length.

e There are currently two types of data transfer between devices: SCO (synchronous connec-
tion oriented for voice and audio) and ACL (asynchronous connectionless).

e In a piconet, there can be up to three SCO links of 64,000 bits per second each.

e Masters can support up to three SCO links with one, two or three slaves.

e Slots not reserved for SCO links can be used for ACL links.

¢ One master and slave can have a single ACL link.

e ACL is either point-to-point (master to one slave) or broadcast to all the slaves.

e ACL slaves can only transmit when requested by the master.

e A Class 1 device has a maximum output power of 100mW (20dBm) and has a range of
about 100m.
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e A Class 2 device has a maximum output power of 2.5mW (4dBm) and has a range of about
20m.

e A Class 3 device has a maximum output power of 1mW (0dBm) and has a range of about
10m.

System overview

The system and its parts

Figure 46 Trackit Mk3 with Internal Bluetooth Module

Internal Bluetooth

Trackit Mk3 has built-in Bluetooth capability which can be ordered as an option. When present
there is a small ‘B’ on the display as shown in Figure 4 on page 19. This internal Bluetooth can be
enabled by pressing the pushbutton 5 times within 3 seconds whereupon the display will change to
a '‘B’. Note that when enabled, the normal serial cable communication with the host PC becomes
inoperative. At any time the Bluetooth can be disabled by again pressing the pushbutton 5 times
within 3 seconds. This will restore the serial cable communication.

The module is qualified against Bluetooth specification V1.1 or V2.0 (later modules) and it will com-
municate with any similarly qualified Bluetooth device elsewhere. This means that the Bluetooth
host (client) can be any standard qualified Bluetooth peripheral device bought off-the-shelf. Life-
lines does not supply the device at the host end and the User can make his own choice from the
wide range available. Note that to achieve the maximum transmission range, this Bluetooth device
should be of the High Power (Class 1) type to match the Trackit Module. Lower power devices
(Class 2 and Class 3) will still work, but the range will be less. The receiver sensitivity should also
be as good as possible because this also helps to maximise the transmission range. Look for a sen-
sitivity figure of at least -80 dBm (for 0.1% BER) or better.

These standard qualified Bluetooth devices are available as USB converters, PC-card or CF-card
converters, Serial Port converters and even built-in to PDA devices, Laptops and desktops. The
Trackit Mk3 will communicate with all these devices through the standard Trackit Setup or Wizard
Setup programs that have been enhanced to provide transparent Bluetooth functionality. These
programs will work over a direct connection, over a Bluetooth wireless connection or over a net-
work or even over a combination of connections.

What you can do with a Trackit Bluetooth link:

e Connect wirelessly to any Trackit within range equipped with a Bluetooth Module

e Control the Trackit wirelessly (Acquire on/off, Ongoings on/off, Impedance Check on/off, Re-
cording on/off, Calibration on/off etc.)

e Send setups to the Trackit wirelessly

e Review the Trackit status wirelessly (general system status as well as Trackit time, recording
time, battery level, disk level, Sa02 level, heartrate etc.)

e Monitor the Trackit Ongoing traces wirelessly

e Acquire wirelessly and record on a PC (this is using the Trackit as a wireless Headbox)
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e Connect wirelessly as a second user (a Guest) and review Trackit status and also monitor Ongo-
ing traces, Imp.Check, Events etc.

e Mark an event over the wireless link

e Optionally configure the Trackit to automatically record locally whenever the wireless link is lost

e Connect wirelessly and directly to several Trackits simultaneously from the same PC. These
Trackits are also simultaneously available for Guest connections

Connection and use

The Trackit Setup and Trackit Wizard programs have been enhanced to provide transparent Blue-
tooth support. All the functionality of the programs is available over a direct connection or a Blue-
tooth connection. Note that the Trackit should be fitted with V2.10.x or later firmware.

Figure 47 below shows the new Trackit Control Panel with the additional Bluetooth features.

=" Trackit Control Panel o ] 54

Cther Commands  Advanced Operations
— Trackit Control
I'ﬁ'n.'r' Trackit j Direct Connection——————— [~ Controls

Connect | Dizconnect | Send Setup |

" Remate Connection

Setup | —‘ IEDM'I 0 Trackit Blue 1 j Setup Recording |

| Trackit 2 ]
— Trackit Status
UL . Door: Clogzed Acquire ready: Tes
Acquire: OFf .
Fecurd: Off Patient event: No Electrodes on: Mo
' PCMCIA card: ves BU batterny charge: Off

Special Mode:  OFff Batten: -

Extsupply: On
* Bluetooth connection in uze

= SANE

Figure 47 The Trackit Control Panel

The Port humber selection drop-down list now supports a short description of the port. This can be
a direct hardware port (e.g. Com 1) or any of the virtual serial ports provided by Bluetooth (e.g.
Com 10). These Bluetooth ports are setup within the Bluetooth application running on the PC. The
connection is first established with the Trackit via a search, a Comm. port number is assigned and
various encryption and pairing options defined. The Trackit is always the server and provides the
serial port connection service to the PC acting as a client. Thereafter, the particular Trackit can be
connected to by reference to its Comm. port number only — opening the port from the Trackit ap-
plication automatically opens and establishes the Bluetooth link.

Figure 48 below shows a typical My Bluetooth Places view from the application on the PC and
shows two available Trackit Bluetooth connections. For additional information about setting up con-
nections, refer to your application documentation.
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% My Bluetooth Places =101
File Edit Wiew EBluetooth Favorites Tools  Help | f';'
J Back = J e ﬁ | P ) Search i Folders | El @
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@ Desktop

o 'D My Documents Trackit Elue 7 Trackit Blue 1

-- _J My Cornputer

‘-3 Iy Metwork Places
‘2l Recydle Bin
Bluetooth Places
Entire Blustooth Neighborhood
: My Device

A7) Trackit Main

Figure 48 A typical Bluetooth Places view

Once a Bluetooth connection is established, the Bluetooth icon is displayed on the Control Panel
and also against the port number. If the particular Trackit is off or out of range or the PC Bluetooth
adapter is unplugged, the connection attempt will be unsuccessful. If a connection already exists
with the particular Trackit from another PC (the MASTER), then the word “"GUEST"” appears next to
the Bluetooth icon. A GUEST has limited control functionality but can review most aspects of the
Trackit and its recording. If the MASTER disconnects, then all GUESTs are also disconnected. One
of these GUESTs can then, of course, attempt reconnection as a new MASTER. This functionality is
an example of the Bluetooth piconet feature (in serial port terms it is sometimes referred to as
multi-drop in the same way that a hardware RS485 link can be multi-drop). In theory, there can be
7 devices in a piconet, although in practice this is very dependent on data volume between the de-
vices. Multi-drop is also sometimes referred to as point-to-multi-point.

This piconet and multi-drop feature of Bluetooth offers very powerful and flexible connection capa-
bilities to the Trackit system. Not only can a single PC connect to any Trackit in range, but another
PC (or perhaps PDA) can also connect simultaneously to the same Trackit or any one of the other
Trackits. It is also possible to configure a Trackit Bluetooth connection as a network server - in
which case a Trackit client can connect to it anywhere on the network (the fact that it is ultimately
a Bluetooth connection to the Trackit is transparent to the client).

When the Trackit application has established the Bluetooth connection, a connection quality moni-
tor labelled "Comms.Q" is displayed in the status bar at the bottom of the main screen, as shown
in Figure 49.
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Figure 49 Trackit Main Screen

This number given as a percentage is an approximate indication of the amount of data received as
a ratio to that expected, calculated every second. It is most likely to drop below 100% during the
transfer of many ongoing traces. It can also drop when either device is at the limit of the transmis-
sion range or when either antenna is adversely obscured. It will be noticed that the Bluetooth
transmission will use its available bandwidth to try to “catch-up” after a drop in signal quality and
the indication can read more than 100% momentarily. A reading, therefore, of less than 100%
does not necessarily mean a permanent bad connection since data flow can increase shortly after-
wards. A sustained low value over several seconds will cause the Trackit application to close the
connection. If the Autoconnect feature has been enabled in Options, the application will automati-
cally attempt to reconnect to the designated Trackit every 10 seconds.

Note: Under certain circumstances the Bluetooth comm port is not identified by the software as a
Bluetooth port and the Bluetooth icon will not appear in Figure 47 The Trackit Control Panel, when
connected. This can happen depending on which Bluetooth stack is installed and the version of
Windows. It is important that the software does identify Bluetooth virtual comm ports correctly
since various internal parameters are optimised. See next section for a solution to this problem.
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Application PC Setup

There are two aspects to Setting Up - firstly, the Application running on the PC and secondly, the
Trackit and its Bluetooth Module. Both parts of the setup are accomplished from the PC. This sec-
tions covers the Application setup, the next section the Trackit setup.

Options | Tab 1

The Options panel now includes two tabs as shown in Figure 50 below. Tab 1 contains the same
option settings as before but with some additions concerning the Comm. Port assignment. By click-
ing on the Edit button, each Comm. Port can be assigned a description. This description helps in
the identification of which Trackit is to be connected to (and thereafter which Trackit is being con-
trolled). It applies to the Trackit Bluetooth Module and if this is moved from one Trackit to another,
the connection follows the Module not the Trackit. Each Module has a unique name that can be re-
peated here if desired, or some other naming convention used. Note that there may well be hard-
ware ports, USB ports and Bluetooth ports - all of which can be used by the Trackit application.

All descriptions for all Comm. Ports are saved in the registry, so they only need setting once.

[ ™
o . ==

Advanced...

Cornrn Fort Fatient Database
|COMB: Blue ~| [~ UseDatabase

Edit Recording File Mame

[v Defaultto Patient Mame
Motch Filter

(® 50Hz " B0Hz Factary Settings1 Access

e

Sample Rates

Dizsplay Preferences
[+ EEG positive dawn

DC positive d
I Rastive gawn [ Allow Multi-sample rates

Language Colour options

English - — L1 [ Fullht,

Traces |

Figure 50 Options Tab 1
Note: When the Bluetooth comm port is not identified correctly by the software as a Bluetooth port

(see previous section), the port name can be edited and the word ‘Blue’ added to the description as
shown above.

Options | Tab 2

The second tab in Options is shown in Figure 51 below.
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Screen Scaling

!
J
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Figure 51 Options Tab 2

Networking and PC recording Options (Trackit plus only)

Auto Trackit connect. If ticked this will cause the application to attempt to reconnect to the
designated Trackit after a disconnect. The disconnect can be loss of Bluetooth link or un-
plugged cable etc. Note that it is not a manual disconnect, which cancels the Autoconnect fea-
ture. Autoconnect starts after the first manual connection.

Autoupload. If ticked this will cause the application to automatically upload the Trackit’s setup
immediately after a connection is established. It is only enabled if Auto Trackit Connect is ena-
bled.

Save Event File. If ticked this will cause the application to automatically upload the Trackit’s
event file immediately after a connection is established and save it in a temporary file called
TempEvel.tev in the default application path. This file can be viewed or emailed out at a later
time with or without the Trackit connected. It is only enabled if Auto Trackit Connect and
Autoupload are enabled.

Port. This is the port number that the application uses for its TCP networking connection. For
the client, this designates the local port to send data from. For the server, this is the local port
to listen on.

Trackit auto-record when Host comms. lost. If ticked the Trackit will automatically start re-
cording when the Host communication is lost if it has been in Headbox mode (Host PC record-
ing). This feature is most useful with a wireless Bluetooth connection, but it will work for any
type of connection. If there is already a file on the Trackit disk, then the usual rules apply :

1. The Trackit will not overwrite a file less than 24 hours old
2. The Trackit will append new data to a file less than 24 hours old if the Patient Name, ID,

recording setup and all other details are identical to its current setup
3. The Trackit will overwrite in all other cases

Note that the Trackit will not automatically stop recording upon reconnection. This must be done
manually from the Host if required.
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o Use File Length instead of EDF Length. This a playback feature and if ticked, the file length
is used instead of the edf length parameter embedded in the edf header. Due to the fact that
the Trackit’s memory card can be removed at any time, there can be a partial 1s data block at
the end of the file and so the actual size may not be an exact multiple of 1s.

Bluetooth Options

o Allow Guest connection. If ticked this will allow the application to become a Bluetooth
GUEST. Before actual connection the application will listen on the connection to ascertain
whether a MASTER is already in control of the designated Trackit. In these situations, the new
application becomes a GUEST connection if allowed. Note that this option concerns the applica-
tion only. There are other options that configure the Trackit and the Bluetooth module as re-
gards GUEST connections (see below).

¢ Show Comm. errors. This allows any Comm. errors to be displayed on the main screen status
bar below the Patient ID. This applies to all connections, whether direct, USB or Bluetooth. It
can be useful when assessing signal quality.

Video

e Allow Video Resume mode. This allows Video synchronised recordings to be resumed after
the PC has been powered-off.
¢ And auto start video recording. This allows the video to automatically start recording af-
ter a Video Resume has occurred.

Screen Size

This Slider Bar allows the screen size to be set so that the Chart Speed for the traces exactly
matches the cm/s selected. To use, adjust the slider so that it is 30 mm from the left-hand end.

Options | Tab 3

o . ==

Advanced...

[ ®POD channel name SFOZ (otherwise SA02)

[ Startup with Wizard
[ Remember'izard position

Screen Width Calibration

_J_ 4 mm Apply

Default folder for EEG and Wideo files
Cilsers\Dawe 2y Trackit Data
Browse

[v Automatically create patient folder here

Trackit i3
[v Use maxJSE speed [w Connect at program launch
[¥ Use lUSE Pawer

Exit

69



Trackit Mk3 User Manual

e XPOD channel name SPO2 (otherwise SAO02). This option allows the XPOD channel name to
be either SPO2 or SAO2. This is because some playback software requires a specific label to
enable recognition.

e Startup with Wizard. If checked, the Trackit program will next start with the Wizard.

e Remember Wizard position. If checked, the last Wizard window position will be remembered
and recalled. Otherwise it will appear centrally.

e Screen Width Calibration. This allows the program to be calibrated to the screen width.

e Default folder for EEG and Video files. This allows the program to always record EEG and/or
video files to the same default folder. Use Browse to find and/or create the default folder for
recordings.

o Automatically create patient folder here. If checked, the program will automati-
cally create a patient folder in the default recording folder set above without any user
intervention. If not set, the user choses where to save the recording using the standard
save file dialogue window.

Trackit Mk3

e Use max USB speed. Normally this would be checked. Can be used to only allow a slower
speed to overcome connection problems.

e Connect at program launch. If checked, the program will automatically connect to the Trackit
at launch. Only applied to the Trackit Mk3 USB interface.

e Use USB Power. Normally checked. Can be used to stop the Trackit using USB power and use
its batteries instead.

Trackit and Bluetooth Module Setup

The Trackit and the Bluetooth Module are setup from the Trackit Defaults screens. These have been
enhanced to include 4 tabs as shown in Figure 52 below. Tab 1 contains the same options as be-
fore.

Trackit Default Options | Tab 1 (General)
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[append] events
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Figure 52 Trackit Defaults Tab1l
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These are additional options not specifically related to Bluetooth. Please refer to section 5.6 for

details.
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Figure 53 Trackit Defaults Tab2

Trackit Default Options | Tab 3 (Bluetooth Trackit)

Tab 3 contains the first set of Bluetooth options as shown in Figure 54 below.
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Figure 54 Trackit Defaults Tab 3

Bluetooth (Trackit) setup

Initialise module at next switch on. If at any time the Bluetooth Module setup becomes cor-
rupted, this option will instruct the Trackit to initialise it with default settings when it is next
switched on. The usual method would be to use a direct connection for setting the option (if
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the Bluetooth link would not work), switch-off the Trackit, connect the Bluetooth Module to the
Trackit and switch-on. The Trackit will remember its initialisation task, will detect the Bluetooth
Module and initialise it with default values (sufficient to enable it to work). Note that it can take
several seconds for the Trackit to do this — do not change anything until the Trackit is ready.
The Trackit will only do this initialisation once - even if powered off and on again, until in-
structed again to do it. Also note that at switch-on, if the Trackit does not detect the Bluetooth
Module, the remembered instruction is cleared.

The situations whereby a Bluetooth Module might become corrupted are very rare, however
due to the complexity of Bluetooth and the full access given to all the setup parameters, it is
possible that inadvertent or inexperienced operation may cause incorrect settings. It should
also be noted that it is possible to allow the setup of the Bluetooth Module to occur over a
Bluetooth connection (refer later). This could allow unexpected connections to interfere with
the Module setup.

Use low-power mode. Only use this option for the early external first generation Bluetooth
Module. If ticked this option instructs the Trackit to put the Bluetooth Module into a low-power
state after a period of no connection (the configurable timer is described below). This low
power state contributes significantly to extending the Trackit’s battery life whilst still offering all
the desirable features of Bluetooth. In this state the Module is still discoverable and connecta-
ble, but upon connection it must be taken out of the low-power state. The application detects
whether the Module is in low-power state and if so instructs the Trackit to set the Module to
normal mode. To accomplish this, the Bluetooth connection must be dropped momentarily and
then re-connected. The entire process is automatic and takes about 5 seconds. Refer to the Ap-
pendix for details of the low-power mode power savings. Note that when using the new Gener-
ation Bluetooth Modules (OEMSPA332i and OBS433i) there is no benefit to using low power
mode, so the option should be left off. During the connection time, the application displays the
following :

=
g7o=a  Configuring Blugtooth interface
@ Pleaze wait

Low-power mode timeout. This option allows the setting of how many minutes of no connec-
tion must elapse before the low-power mode comes into operation.

Allow Guest connection. If ticked this option instructs the Trackit to accept more than one
simultaneous Bluetooth connection. Note that there is a separate enable for the application
(described on page 68).

General
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Allow BU battery charge from main battery. Now that it is possible to connect to the Trackit
wirelessly, it is no longer possible in these situations to charge the Trackit’s backup battery
from the Isolator, as was previously possible with a direct wired connection. It is important that
the backup battery is charged because it provides power to the Trackit’s internal clock/calendar
chip and also provides power to enable the Trackit to continue recording for a short while dur-
ing main battery replacement. This option, if ticked, enables the Trackit to use its main battery
for charging its backup battery. The Trackit only ever charges its backup battery once at
switch-on and only after a 10 minute rest period (in case the Trackit is switched on and off re-
peatedly in quick succession). Additionally, the Trackit will only use power from its main bat-
teries if they are within 75 - 100% of their capacity, i.e. fresh batteries. Furthermore, the
Trackit will only charge its backup battery for a period of 10 minutes. All this means that the
backup battery will receive a 5% charge at every Trackit switch-on at the expense of a 0.5%
drop in main battery capacity (assuming a single alkaline battery - it will obviously be propor-
tionately less of a reduction for more main batteries). Using this option it is possible to disable
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this feature if a regular connection to the Isolator is made. Also note that it is possible to man-
ually initiate a backup battery charge sequence.

Trackit Default Options | Tab 4 (Bluetooth Module)

Tab 4 contains the third set of Bluetooth options as shown in Figure 55 below.
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Exit |

Figure 55 Trackit Defaults Tab 4

CAUTION : Access is provided here to the full set of Bluetooth configuration parameters in the
Module. Adjusting these settings can cause incorrect operation. Please contact your Trackit Service
Representative before adjusting these settings.

The setup of the Bluetooth Module itself is accomplished over the Bluetooth link currently estab-
lished. This means that no extra hardware is required to connect in some other way to the Module
- it remains connected to the Trackit.

Clicking on the Setup button instructs the Trackit to enter x|

a special mode to enable the setup-over-Bluetooth func-

tion. During this time the connection must be dropped Configuring Bluetooth interface
momentarily and then re-connected. The entire process is Pz vl

automatic and takes about 5 seconds.

After the configuration process has finished, access is EENNNNNEDR
provided to the main Bluetooth Setup panels shown be-
low.

Bluetooth Setup | Tab 1 (General)

The Bluetooth Setup screen is shown in Figure 56 below. It should be noted that even though the
Trackit has put the Bluetooth Module into the special Setup-over-Bluetooth mode, no changes are
allowed until a special command sequence has been sent to the module. This procedure guards
against casual browsers being able to adjust settings (there is much more information about secu-
rity later on). Clicking on the Connect button sends the special command and also reads from the
Bluetooth Module all its current settings which are displayed in the various tab panels.

Clicking on the Read button causes a re-read of all the Module’s parameters.
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Clicking on the Write button causes all values currently being displayed to be written across to the
Module which stores them in its non-volatile memory.

Clicking on the Set defaults button loads default values into all displayed settings (these are not
sent to the Module until a Write occurs).

Clicking on the Disconnect button finishes the setup session and issues commands to disable
changes to the Module setup and also to take it out of Setup-over-Bluetooth mode. The Module is
now ready for use with the new settings.

=" Bluetooth setup x|

Caonnect | Read |

Disconnect | wiite | Set defaults |

T Profile T Senal T VersiDnT Mizz T Fairing ]

|Trackit Blue » Local Mame

I Bluetooth Device Address

[+ Connectable
[T Authertication and encrption enabled

ID PIM code

Dizcoverahility
= More
" Limited
{* Gereral

Figure 56 Trackit Defaults | Bluetooth Setup Tab 1 (General)

¢ Local Name. This allows the Module to be given a ‘friendly name’ (in a similar way to a net-
worked computer). This name is the one reported by other computers during a search or con-
nection. If there are several Trackit Bluetooth devices on-site, it is important that each has a
unique name. As supplied, every Module will be uniquely named and this will be in the form of
‘Trackit Blue x” where x is numeric. Do not change the name unless there is a good reason to
do so.

¢ Bluetooth Device Address. Every Bluetooth device is assigned a unique address (in a similar
way to the IP address of a network adapter). The address is read-only and cannot be changed.
The Module can be referred to from a remote device by either its local name or in some situa-
tions by its Bluetooth Device Address.

Discoverability

¢ None. If selected the Module cannot be discovered by other devices during a search - it be-
comes invisible.

¢ Limited. If selected the module becomes only partially discoverable.

e General. If selected the Module can be discovered by other devices.

e Connectable. If ticked the Module can be connected to by another device. Otherwise a con-
nection is not allowed. The application forces Connectable.

e Authentication and encryption enabled. If ticked the remote device must know the Module’s
PIN code passkey to be able to connect. The Module undergoes a ‘pairing’ procedure with the
remote device. Additionally in this mode, all data transfers are encrypted using the same PIN
code as a passkey.

e PIN code. This is the code that must be known to the remote connecting device to enable a
connection to be made. The code is entered once only during the ‘pairing’ procedure on the
host (client). It can be set here in the module to any numeric sequence. It is only used if Au-
thentication and encryption is enabled in the Module or the remote device requires authen-
tication.
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Bluetooth Setup | Tab 2 (Profile)

Tab 2 contains the second set of Bluetooth options as shown in Figure 57 below.
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Figure 57 Trackit Defaults | Bluetooth Setup Tab 2 (Profile)

Wireless Multidrop

This section covers the multiple-connection capabilities of the Module. It is possible for several
Bluetooth devices within range of each other to set up a ‘piconet’ amongst themselves, whereby
each device can have connections to several other devices simultaneously. In this mode several re-
mote devices can connect simultaneously to the same Trackit. All data transmitted by the Trackit is
transmitted to all connected clients (the individual applications filter out the specific data of inter-
est). For received data, the Trackit receives all data transmitted by all clients (the Trackit maintains
a separate data flow path for each client).

In Trackit terms, the first connection is the MASTER and it has full control capabilities. Subsequent
connections become GUESTs and they have limited control capabilities. It is possible to individually
enable each client application as to whether it can become a Guest connection or not.

It should be noted that not all remote Bluetooth devices handle multidrop/piconet connections very
well and some will experience dropped connections and loss of data. Refer to the Knowledge Base
for additional information.

It should be noted that within the Bluetooth specification there is provision for such piconets to
themselves connect to other piconets - the combination being called a ‘scatternet’. In such a situa-
tion, each piconet must designate a Master device with all the others in the piconet being Slaves. It
is the Masters in each piconet which maintain the scatternet. Such a complex topology is beyond
the scope of this document but the brief description is given for completeness. It is the reason for
providing the Master role [or Master/Slave] option in the panel.

o Enabled. If ticked several remote devices can connect simultaneously to the same Trackit. Oth-
erwise multiple connections are disabled. Note that if ticked then the Master role [or Mas-
ter/Slave] should also be ticked. If unticked then the Master role [or Master/Slave] should
also be unticked.

e Master role [or Master/Slave]. In some of the more complex topological arrangements it is
sometimes necessary for a device to switch from being a Master to a Slave and vice-versa. In
the Trackit situation this parameter should have the same setting as that for the Enabled pa-
rameter. If Enabled is ticked then Master role [or Master/Slave] should also be ticked. If
Enabled is unticked then Master role [or Master/Slave] should also be unticked.
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Client Profile

e Serial Port

e Dial-up networking
e LAN access

¢ None

This lists all the possible services offered by the Module when operating as a client. In the Trackit
situation, the Module is always the server (it accepts incoming connections) and never a client.
This option should only be set to None.

Server Profile

e Serial Port

e Dial-up networking
e LAN access

¢ None

This lists all the possible services offered by the Module when operating as a Server. In the Trackit
situation, the Module provides a Serial Port Protocol service (SPP) and this is the only option that
should be selected.

Bluetooth Setup | Tab 3 (Serial)

Tab 3 contains the third set of Bluetooth options as shown in Figure 58 below.
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Figure 58 Trackit Defaults | Bluetooth Setup Tab 3 (Serial)

This option displays the current Baud rate of the Module. The application defaults it to 115200
Baud which is suitable for Trackit Mk1 applications. For Trackit Mk2 applications, the connection
speed is 230400 Baud. Note, however, that when configuring over a Bluetooth connection, it is not
necessary to change this parameter from the default.

Bluetooth Setup | Tab 4 (Version)

Tab 4 contains the fourth set of Bluetooth options as shown in Figure 59 below.
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Figure 59 Trackit Defaults | Bluetooth Setup Tab 4 (Version)
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Here is listed all the versions of the various hardware and software components in the system.

Bluetooth Setup | Tab 5 (Misc)

Tab 5 contains the fifth set of Bluetooth options as shown in Figure 60 below.

="Bluetooth setup x|

Connect | Fead |

Dizconnect | it | Set defaults |

FRead success

GeneralT Profile T Seral T VersiunT

I Inactivity bick, [mins]

[ | &llowe configuration aver, Bluetooth [Hhis cornection]
[ Allow configuration over Blustooth [general)

|2 Power-zave mode Im vl Lirk. Palicy

b ax output poveer

Max dBm
1| |>|

I Fairing

Figure 60 Trackit Defaults | Bluetooth Setup Tab 5 (Misc)

e Inactivity tick. This option allows the Module to disconnect after a defined period of no data
activity. The Trackit application always transmits heartbeat (keep-alive) packets during connec-
tion, so this option really only applies to connections from other types of remote device. To en-
able the option the desired timeout period in minutes should be entered. To disable the option
a zero should be entered. In normal situations the option should be disabled.
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Allow configuration over Bluetooth (this connection). This is a read only parameter and
simply indicates the fact that the current connection is allowing configuration over Bluetooth.
Allow configuration over Bluetooth (general). In contrast to the above, this option allows
the Module to be permanently enabled for configuration over Bluetooth (after this session is
closed). This is normally only used for advanced and debugging purposes and the option should

be unticked.

Power-save mode. This option defines the power-save mode for the Module. Currently this is
fixed at an optimum setting.

Max. output power. This option defines the maximum Radio Frequency (RF) output power
from the Module. Currently this is fixed at an optimum setting.

Link Policy. This is an advanced option and should not be changed.

Bluetooth Setup | Tab 6 (Pairing)

Tab 6 contains the fifth set of Bluetooth options as shown in Figure 61 below.
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Figure 61 Trackit Defaults | Bluetooth Setup Tab 6 (Pairing)

Paired device list. This lists the current Paired device addresses stored in the module.
No. of Remote Peers. This is fixed at 0.

Pairing Mode. Sets Pairing Mode on or off. The default is on.

Favourites list. This lists the current Favourites device addresses stored in the module.
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Trackit Bluetooth Module Specifications

Note: Lifelines reserves the right to change product specifications at any time without notice. This
is in-line with the company’s policy of continual product development.

There are several versions of the Bluetooth Module: Type 1 is designed to be connected to the
Trackit Mkl or Mk1+ and Type 2 the Trackit Mk2. These have a 9-pin and 15-pin micro-D con-
nector fitted respectively. Additionally, there are two versions of the internal Bluetooth circuitry:
Original (OEMSPA33i) and 3rd Generation (OEMSPA332i) and the latest 4t" Generation (OBS433i).
The 3 and 4t" generations are significantly smaller and lower power consumption than the Origi-
nal. The 3" Generation was introduced in May 2006, the 4t in January 2012.

These versions are identified as follows:

1. Original Type 1 for Trackit Mk1. Part number marked on cable 6738-000. Lifelines part 1048.

Original Type 2 for Trackit Mk2. Part number marked on cable 6738-100. Lifelines part 1121.

3. 3rd Generation Type 1 for Trackit Mk1. Part humber marked on cable 6738-200. Lifelines part
1048.

4. 3rd Generation Type 2 for Trackit Mk2. Part number marked on cable 6738-300. Lifelines part
1121.

5. 37 Generation Internal for Trackit Mk2 and Mk3 only.

6. 4th Generation Internal for Trackit Mk3 only.

N

Note that the 4t" Generation module has a much improved range, refer below.

Parameter Data
Original (OEMSPA33i)

Bluetooth Module manufacturer : connectBlue AB, Sweden
Bluetooth radio : Infineon/Ericsson PBD 313 02 (MIRIAN)
Bluetooth base band controller : Infineon/Ericsson PBM 990 90 (BLINK)
RF output power : Class 1, min -28dBm, max +16dBm
Note : 0 dBm = 1 mW, 20 dBm = 100 mW

Receive sensitive level : -80dBm (0.1% BER)

Receive input level (max) : Max +15 dBm

Output frequency : 2.402 -2.480 GHz, ISM band.

Point to multi-point operation : Yes

Bluetooth stack : Embedded host stack

Bluetooth qualification : 1.1

3rd Generation (OEMSPA332i)

Bluetooth Module manufacturer : connectBlue AB, Sweden
Bluetooth radio : Philips BGB203

Bluetooth base band controller : Philips BGB203

RF output power : Class 1, min -28dBm, max +16.9dBm (49mW)
Note : 0 dBm = 1 mW, 20 dBm = 100 mW

Receive sensitive level : -89dBm (0.1% BER)

Receive input level (max) : Max +16dBm

Output frequency : 2.402 -2.480 GHz, ISM band.

Point to multi-point operation : Yes

Bluetooth stack : Embedded host stack

Bluetooth qualification : 2.0

4th Generation (OBS433i)

Bluetooth Module manufacturer : connectBlue AB, Sweden
Bluetooth radio : ST-Ericsson STLC2500DB
Bluetooth base band controller : ST Microelectronics STM32F10x
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RF output power : Class 1, min —28dBm, max +17dBm (50mW)
Note : 0 dBm = 1 mW, 20 dBm = 100 mW

Receive sensitive level : -94dBm EIRP (0.1% BER)

Receive input level (max) : Max +5dBm

Output frequency : 2.402 -2.480 GHz, ISM band.

Point to multi-point operation : Yes

Bluetooth stack : Embedded host stack

Bluetooth qualification : 2.1 + EDR

Regulatory
Original (OEMSPA33i)

R&TTE Directive 1999/5/EC

EN 300 328-2 V1.1.1 (2000-07)

EMC Directive: 89/336/EEC

EN 301 489-1 vV1.3.1 (2001-09)

EN 301 489-17 V1.1.1 (2000-09)

EN 61000-6-2 (1999)

Low Voltage Directive: 73/23/EEC
EN 61131-2

Medical Electrical Equipment

IEC 60601-1-2

3rd Generation (OEMSPA332i)

R&TTE Directive 1999/5/EC

EN 300 328 V1.6.1 (2004-11)

EMC Directive: 89/336/EEC

EN 301 489-1 V1.4.1 (2002-08)

EN 301 489-17 V1.2.1 (2002-08)

EN 61000-6-2 (2001)

Safety Compliance

EN 60950-1:2001 and/or IEC 60950-1:2001 (1st Edition)
EN 60950-1/A11:2004 + Corrigendum:2004
Medical Electrical Equipment

IEC 60601-1-2 (2001)

4th Generation (OBS433i)

R&TTE Directive 1999/5/EC
EN 300 328 V1.7.1 (2006-05)
EMC Directive: 89/336/EEC
EN 301 489-1 V1.8.1 (2008-04)
EN 301 489-17 V1.3.2 (2008-04)
EN 61000-6-2 (2005)

Safety Compliance

EN 50371:2002

EN 60950-1:2006 and/or IEC 60950-1:2005 (2" Edition)
Medical Electrical Equipment
IEC 60601-1-2 (2007)

If the module is used within EU a notification must be made to each of the national authorities re-
sponsible for radio spectrum management of the intention to place radio equipment that uses fre-
guency bands whose use is not harmonized throughout the EU, on its national market.

More information at: http://europa.eu.int/comm/enterprise/rtte/gener.htm

80



Trackit Mk3 User Manual

FCC Statement

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.

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital de-
vice, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protec-
tion against harmful interference in a residential installation. This equipment generates, uses and
can radiate radio frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications. However, there is no
guarantee that interference will not occur in a particular installation. If this equipment does

cause harmful interference 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 Connect the equipment into an outlet on a circuit different from that to which the receiver

is connected

¢ Consult the dealer or an experienced radio/TV technician for help

IC Compliance

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 unde-
sired operation.

This device has been designed to operate with an antenna having a maximum gain of 8dBi

dBi. Having a higher gain is strictly prohibited per regulations of Industry Canada. The required
antenna impedance is 50 ohms.

To reduce potential radio interference to other users, the antenna type and its gain should be
so chosen that the equivalent isotropically radiated power (EIRP) is not more than that
required for successful communication.

The installer of this radio equipment must ensure that the antenna is located or pointed such
that it does not emit RF field in excess of Health Canada limits for the general population;
consult Safety Code 6, obtainable from Health Canada’s website www.hc-sc.gc.ca/rpb

Labelling Requirements for End Product
For an end product using the OEM Serial Port Adapter or the OEM Bluetooth Enabler there must
be a label containing, at least, the following information:

Original (OEMSPA33i)
This device contains
FCC ID: PVH070201

3rd Generation (OEMSPA332i)
This device contains

FCC ID: PVH090202L

IC: 5325A-090202L

4th Generation (OBS433i)
This device contains

FCC ID: PVH0939

IC: 5325A-0939

The label must be affixed on an exterior surface of the end product such that it will be visible
upon inspection in compliance with the modular approval guidelines developed by the FCC.
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RF-exposure Statement

This portable modular transmitter MUST have a separation distance of at least 2.5cm between
the antenna and the body of the user or nearby persons, excluding hands, wrists, feet, and
ankles.

Bluetooth Qualification

Original (OEMSPA33i)

The Serial Port Adapter has been qualified according to Bluetooth 1.1 specification,
QPLN reference GRA 001 03, qualification date 2003-01-31.

The following Bluetooth profiles are supported (covered functionality):

e Generic Access Profile

e Serial Port Profile

¢ Dial-up Networking Profile

e LAN Access Profile

3rd Generation (OEMSPA332i)

The Serial Port Adapter has been qualified according to Bluetooth 2.0 specification,
QPLN reference B02993, qualification date 2006-03-17.

The following Bluetooth profiles are supported (covered functionality):

e Generic Access Profile

e Serial Port Profile

¢ Dial-up Networking Profile

4th Generation (OBS433i)

The Serial Port Adapter has been qualified according to Bluetooth 2.1+EDR specification,
QDID reference B016927 combined with B015102.

The following Bluetooth profiles are supported (covered functionality):

e Generic Access Profile

e Serial Port Profile

¢ Dial-up Networking Profile

e Personal Area Networking Profile

Guidelines for Efficient and Safe Use

Read this information before using your Serial Port Adapter.
For any exceptions, due to national requirements or limitations, when using your Serial Port
Adapter, please visit www.bluetooth.com.

Product Care

¢ Do not expose your product to liquid or moisture.

¢ Do not expose you product to extreme hot or cold temperature

¢ Do not expose your product to lit candles, cigarettes, cigars, open flames, etc.

¢ Do not drop, throw or try to bend your product since rough treatment could damage
your product.

¢ Do not attempt to disassemble your product. Doing so will void warranty. The product
does not contain consumer serviceable or replaceable components.

¢ Do not paint your product as the paint could prevent normal use.

o If you will not be using your product for a while, store it in a place that is dry, free from
damp, dust and extreme heat and cold.
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Radio Frequency Exposure

The Serial Port Adapter contains a small radio transmitter and receiver. During
communication with other Bluetooth products the Serial Port Adapter receives and transmits
radio frequency (RF) electromagnetic fields (microwaves) in the frequency range 2400 to
2500 MHz. The output power of the radio transmitter is very low.

When using the Serial Port Adapter, you will be exposed to some of the transmitted RF
energy. This exposure is well below the prescribed limits in all national and international RF
safety standards and regulations.

Electronic Equipment

Most modern electronic equipment, for example, in hospitals and cars, is shielded from RF
energy. However, certain electronic equipment is not. Therefore:

Note: This equipment emits RF energy in the ISM (Industrial, Scientific, Medical) band.
Please insure that all medical devices used in proximity to this device meet appropriate
susceptibility specifications for this type of RF energy.

Potentially Explosive Atmospheres

Turn off your electronic device when in any area with potentially explosive atmosphere. It is
rare, but your electronic device could generate sparks. Sparks in such areas could cause an
explosion or fire resulting in bodily injury or even death.

Areas with a potentially explosive atmosphere are often, but not always, clearly marked.
They include fuelling areas, such as petrol station, below deck on boats, fuel or chemical
transfer or storage facilities, and areas where the air contains chemicals or particles, such as
grain, dust, or metal powders.
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Trackit Bluetooth Battery Power Consumption

The Trackit Bluetooth Module takes its power from the Trackit’s main batteries. All the circuitry has
been designed to consume as little power as possible and to utilise low-power modes whenever
possible, however certain parts of the module are always on in order that searches and connection
requests from other devices are serviced. In the tables below will be found an approximate indica-
tion of the reduction in battery life according to the Trackit main operating modes.
The Trackit modes are as follows :

1. Trackit Idle (not recording)

2. Trackit Acquire On (not recording) in Headbox mode

3. Trackit Recording

4. Trackit recording with Ongoings on

The Bluetooth modes are as follows :

No Bluetooth

Bluetooth power-down (discoverable and connectable) - only applicable to original module
Bluetooth normal not connected (discoverable and connectable)

Bluetooth normal connected

Bluetooth normal connected and transmitting

aua b wWNH

4t Generation Bluetooth Module (OBS433i) Internal (Trackit Mk3)

Battery life Typical bat-

Trackit operating mode reduced to tery life (1

% alkaline)

Hours

Trackit Mk3 Trackit Mk3
Trackit idle (not recording), no Bluetooth 100 20.2
Trackit idle (not recording), Bluetooth not-connected 90 18.1
Trackit idle (not recording), Bluetooth connected 54 11.0
Trackit acquire (not recording), Bluetooth connected, Headbox 63 7.2%

on

Trackit (recording), no Bluetooth 100 12.0%
Trackit (recording), Bluetooth not-connected 95 11.4%
Trackit (recording), Bluetooth connected 72 8.6%
Trackit (recording), Bluetooth connected, ongoings on 60 7.2%

Notes:

1. Acquisition: 24 channels at 200 Hz using a Trackit T18/8 variant (fitted with 8 Poly Channels).
# Add approximately 10% to battery life if internal 8 Poly Channels not fitted (T24/0 and T12/0)
2. Connected/not-connected refers to wireless Bluetooth connection present or not present
3. When using the New Generation 3 and 4 Bluetooth Modules (OEMSPA332i and OBS433i) there is
no benefit to using low power mode, so the option should be left off.

Bluetooth Range

The latest 4th Generation Bluetooth Module has a significantly longer range than all the earlier
modules. The biggest benefit is achieved when a similarly high-performance Bluetooth device is
used at the PC end of the wireless link. The typical range figures here were obtained with the fol-
lowing types of Bluetooth device installed in the PC:
1.Internal Class 3 fitted to laptop
2. External Class 1 USB-type fitted to laptop (this is the type with an external rotateable an-
tenna approximately 60mm long
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3. External Class 1 USB-type (long range) fitted either with a stub antenna, manufactured by

Sena (Parani UD100 USB/Bluetooth device)

4.As above (long range) but fitted with long range 180mm dipole antenna, manufactured by

Sena (DAT5-GO1R)

tal.

Range (typical) direct line-of-sight, no obstacles

Trackit Mk3 User Manual

PC Bluetooth device type

module

1 2 3 C
Class 3 Class 1 Class 1 Class 1
Trackit and Module type Internal external with | long-range | long-range
laptop 60mm an- with stub with
tenna antenna 180mm an-
tenna
Trackit Mk2 + 3™ Generation 10m 44m 60m 110m
Bluetooth module
Trackit Mk3 + 4™ Generation 12m 85m 90m 190m

The best results are obtained when the PC-end antenna is orientated at 45 degrees to the horizon-
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Bluetooth Knowledge Base

1.

6.
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The list of adapter hardware used by Lifelines so far is as follows :

e Belkin Bluetooth USB adapter F8T001

e Ezurio/TDK Bluetooth USB adapter “go blue”

¢ Newlink Bluetooth USB adapter USBBTC1A-N-CDL

e Anycom Bluetooth Compact Flash Card CF-2001

e Bluemonkey Bluetooth Compact Flash Card BlueCF

e Linksys USBBT100

It has been found that some 3™ party Bluetooth adapters will drop a connection for no apparent
reason. This effect can be tested by connecting to the Trackit and switching ongoings on. This
produces a lot of predominantly one-way traffic. The connection should never be dropped. This
effect has been found using the Belkin F8T001 Bluetooth USB Adapter. The problem has been
fixed by installing a later version of the WidcommSdk.dll in the system32 folder. Version
1.4.1.6 or later seems to fix the problem.

It has been found that some 3 party Bluetooth adapters will drop a connection when the
Trackit Bluetooth is set up for multi-drop support, even when there is only one connection. This
effect has been found using the Belkin F8T001. The solution is to either disable multi-drop on
the Trackit Bluetooth Module or to make the Belkin device Undiscoverable AND Unconnectable.
This effect has not been found on other devices so far — the TDK and Newlink adapters are ok.
It has been found that some 3™ party Bluetooth adapters will not support several simultaneous
connections. This has been found on the Belkin F8TO01 which only seems to support a single
connection. The TDK adapter does allow several simultaneous connections. In any event, you
should expect data transfers to slow when using several simultaneous connections.

Sometimes it may appear that your Bluetooth connections in My Bluetooth Places or Entire
Bluetooth Neighbourhood seem to be forgotten when the Bluetooth adapter is unplugged or
after a power-off. Also, you may find that you cannot allocate a Comm Port to your connection
(each Trackit Blue x connection needs its own Comm Port). The reason for this is that you have
set up a temporary connection in Entire Bluetooth Neighbourhood rather than a shortcut
reference in My Bluetooth Places. Here, connection definitions are permanent and you can
allocate Comm Ports at will. When setting up a Trackit connection for the first time, you should
use the proper Wizard or other method as provided by the adapter manufacturer. If you find
that you can allocate a Comm Port to a connection, but there are not enough virtual Comm
Ports to select from in the list, check in Device Manager that there are enough ports called
“Bluetooth Communications Port (COM x)” for your use. If not, either use your adapter applica-
tion to add some more or use the Windows Add/Remove Hardware Wizard to add “Ports (COM
& LPT)” followed by WIDCOMM.

There can be problems installing Bluetooth adapters in Windows XP SP2 computers. Refer to
the article in the following link for more information: http://support.mi-
crosoft.com/?kbid=840635 . Basically, rename the %WINDIR%\inf\Bth.inf file to Bth.bak be-
fore installing the Bluetooth adapter.
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Appendix 6: Trackit quick setup and operation guide

Caution: Do not remove Trackit’'s CF card while the access LED is on.

-

(O]

10

11

12

13

14

For the Mk3 Trackit, connect the special USB cable to the Trackit and to the PC USB port.

Open the back of the Trackit unit with the special tool provided. Make sure a battery and flash
card are inserted.

Start the Trackit setup software on the PC. Switch on the Trackit recorder.

Activate the Trackit Control Panel dialog box via the handshake symbol on the Trackit toolbar.
Click on the Connect button. The Trackit Status shows that the Trackit is online.

Go to the View Menu and select Other Options. If you want the name of the recorded file to de-
fault to the patient’s name, put a checkmark by Recording File Name. Decide also whether to
use a patient database or a simple file name and recording ID for entering patient info.

Choose Patient Details from the File Menu or the leftmost button on the toolbar (Patient icon).
Enter the patient’s name, ID and recording ID. Click the Edit button if in the database or simply
enter the information if this option is not used. The patient’s name and ID will then be seen on
the Status Bar.

Choose Recording from the Setup Menu, or click on the spanner icon on the toolbar, to create
or select the recording montage. Under the Recording Channels tab, select the size of the card
in use to see the available recording time with the montage selected.

Once selected, the montage appears on the left of the trace window.

In the Trackit control panel dialog select the Set Recording button and click on Send Setup.

This downloads the recording setup to the Trackit recorder in preparation for a recording.

View the EEG prior to recording by selecting the Ongoings On icon from the Trackit toolbar. You

can only view as many traces as can be transferred across the serial link at any one time - 12
or 16 channels depending on the sampling rate used for the Mkl and up to 40 for the Mk2.

To look at the traces that are not displayed, click the up and down arrow keys on the right
hand side of the toolbar.

Perform an impedance check. If this is done after a recording has started,

an impedance check event will be recorded. After viewing the impedance values, cancel the im-
pedance check.

Go back to the Set Recording dialog that should still be open (activated from the Trackit Control
Panel), and click on the Start button. The Trackit is now recording data to card.

Disconnect the R145 cable to the Trackit. Put the recorder in the pouch with shoulder strap pro-

vided.

At the end of the ambulatory recording

15
16
17

18
19

Connect the Trackit once again to the R145 cable, and for Mk2 Trackit make sure that the
RJ45/D9 Converter is powered and connected to the PC.

Restart the Trackit software. Open the Trackit Control Panel as previously described. Select the
Set Recording button again.

Click on the Record Off button. The recording now stops.

Detach the Trackit. Open the rear door with the tool provided. Remove the flash card.
Insert the flash card into the PC card reader attached to the PC. Commence review using an
EEG browser.

Note: there are two files on the card; an EDF data file and an event file with the extension
*.tev. If the EEG browser does not support the reading of Trackit events, install Eventit.exe
from the Trackit software CD. This program allows the event log to be reviewed separately
from the EEG review application.
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Appendix 7: Trackit Setup Wizard

There is a Setup Wizard which some users may prefer as a simplified setup method. It is enabled
via the Help menu and appears the next time (and every time, until disabled) the Trackit program

is invoked.

File Setun Trackit View Help

12 H-0(Q| =@ |5 H|% - & v [BOQ] | & Hifowm 507 ]

=10 x|

- |HE NN NE| ) |[Fabackime | ~ | |[05H: Lotie | |[7onzHian =] |

Fp2-Ref
Fpl-Ref
Fa-Ref
F7-Ref
T4-Ref
T3-Ref
TR x|
To-Ref
02-Ret
01-Ret

WwWelcome to the brackit Setup wWizard

Press Nest to start

F4-Ref
Fa-Fef
C4-Ref
CaRef
Pa-Ref

Pa-Ref
A2-Ref

-Ref <Back_| Bt |

Fz-Fef

CzRef
ROC-Fef
LOC-Ref
ROC-Fef
ECG-Ref
Fz-Ref

|PEtiEI"It ID : Anonvmous Patient |RECOfdi!"IU ID : Recording no. 1

| Trackit offine [ | S ample: 200Hz. HP:0.1Hz,LP: 70H: | Trackit Mk2 24P EEG_EDG [ [

[12/04/2010

[16:33:50

E
4

The Wizard can be dismissed at any time by using the top right close button: setup and control can
then continue using the normal Trackit program. Exit from the Wizard exits the program.
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Appendix 8: Troubleshooting guide
COM port problems with Bluetooth communication to Trackit Mk3

The COM port is available but is being used by another application.

This could well be the case if an application such Microsoft Active Synch is installed and polling the
COM port for a Windows CE device. Make sure Connection Mode for Active Synch is set to Only
When Device is Connected, and not to Continuous.

Make sure other applications such as virus protection software and personal firewalls (ZoneAlarm)
are not accessing the COM port while a connection to Trackit is being made.

Problems starting the recording

The setup has not been sent correctly

Under Trackit Status, in the Control Panel, check that Acquire Ready shows Yes. If it is not ready,
acquisition cannot begin. This could be caused by incomplete transmission of the Trackit setup. Try
to adjust the transmission delay for serial communication in the Trackit software as described
above.

An incorrect setup has been sent

If an incompatible setup has been sent to the Trackit the message; “unable to comply” will indicate
that. The usual cause for this is if a T36 or T24P setup has been sent to a Trackit 24: the presence
of poly channels resulting in the setup being rejected. If an incorrect setup has been sent, the
Trackit Control Panel will show ‘Acquire Ready: No'.

The card is not formatted correctly

If the card is not formatted with a correct 16-bit FAT, a recording cannot commence. Format the
flash card using the inbuilt Trackit format utility under Get Card Info. See ‘Get Card Info’, in

5.5 Advanced Settings.

Caution: do not attempt to do a low-level format, or do a standard format using a SCSI or
USB card reader.

The card is corrupted
Disk corruption can be caused when a flash card is removed from Trackit or the Card reader while
data is being written or accessed.

Trackit: always stop a recording, or if hot swapping wait for the write LED to go out, before remov-
ing the card.

Card reader: make sure the device is stopped, in Card Services, before removing the Card. This is
especially important in Win2000 systems using a USB card reader, where the activity LED stays on
for several seconds after deleting an old file. If the card is removed when this LED is on, the card will
be corrupted and a reformat will be necessary. Always stop and eject the card using the icon in the
Windows system tray before physically ejecting it.

The card is not inserted correctly

If the flash card is not pushed in far enough, the card will not engage the pins on the card reader.
‘No CF card present’, in the Status section of the Trackit Control Panel, will evidence this.
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File review problems

The card is not formatted in FAT16

When a recording is made on a card formatted in FAT32 it will appear to be severely truncated and
most probably unreadable. If you know a recording has a duration of >24 hours but it only shows
up as several minutes in review, the most likely cause is that the card is not formatted in FAT16.

Notes:

1 This problem does not occur if the format has been performed using the inbuilt Trackit format
utility.

2 Trackit software detects corrupted or incorrectly formatted cards prior to recording.
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This section contains specific information regarding the device’s compliance with EN 60601-1-2.

Note: Medical electrical equipment needs special precautions regarding EMC and needs to be in-

stalled and put into service according to the EMC information provided here.

WARNING: The use of accessories, transducers and cables other than those specified, with the ex-
ception of transducers and cables sold by the manufacturer of the equipment as replacement parts
for internal components, may result in increased emissions or decreased immunity of the equip-

ment.

Accessory name Type Length Manufacturer

PCU cable 32ch IEEE 1284 C-C 1m Shielded IEEE 1284 C-
shielded C cable
USB Interface Cable usB 2.8 m USB shielded cable
RJ45 cable Cat 5 UTP Patch Cable | 2 m Cat 5 UTP Patch Cable
Input electrodes EEG disc electrodes 1m Unshielded EEG disc
electrodes

Aux. Connector cable Shielded 1m Shielded cable

WARNING: The equipment or system should not be used adjacent to or stacked with other equip-
ment and that if adjacent or stacked use is necessary, the equipment or system should be ob-

served to verify normal operation in the configuration in which it will be used.
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Guidance and Manufacturer’s Declaration

Electromagnetic Emissions

EN 60601-1-2

The Trackit Mk3 is intended for use in the electromagnetic environment specified below. The cus-
tomer or user of the Trackit should assure that it is used in such an environment.

Emissions Test Compliance Electromagnetic Environment Guidance
RF emissions Group 1 The Trackit uses RF energy only for its internal function. Therefore, its
CISPR11/EN55011 RF emissions are very low and are not likely to cause any interference

in nearby electronic equipment.

RF emissions Class B The Trackit is suitable for use in all establishments, including domestic
CISPR11/EN55011 establishments and those directly connected to the public low voltage
Harmonic emissions Class A power supply network that supplies buildings used for domestic pur-
EN 61000-3-2 poses.
Voltage fluctuations/ Complies
Flicker emissions
EN 61000-3-3

Immunity Test

EN 60601-1-2

Compliance Level

Electromagnetic Environment Guidance

Test Level
Electrostatic discharges +/- 6 kV:Contact +/- 6 kV:Contact Floors should be wood, concrete or ceramic
(ESD) +/- 15 kV:Air +/- 15 kV:Air tile. If floors are covered with synthetic ma-
EN 61000-4-2 terial, the relative humidity should be at least

30%

In home environments and portable or
transport situations, the Trackit should be
housed in the Trackit bag to protect it from
high ESD disturbances.

Electrical fast Transi-

+/- 2 kV:AC mains

+/- 2 kV:AC mains

Mains power should be that of a typical com-

mode

+/- 1kV:Differential
mode

ents/burst +/- 1 kV:Signal lines +/- 1 kV:Signal lines mercial and/or hospital environment

EN 61000-4-4

Surge +/- 2 kV:Common mode +/- 2 kV:Common Mains power should be that of a typical com-
EN 61000-4-5 +/- 1kV:Differential mode mercial and/or hospital environment

Voltage dips,short in-
terruptions and voltage
variations on power
supply input lines

EN 61000-4-11

<5% 230 V
(>95% dip in 230 V) for
0.5 cycle

40% 230 V
(60% dip in 230 V)
for 5 cycles

70% 230 V
(30% dip in 230 V)
for 25 cycles

<5% 230V
(>95% dip in 230 V) for
5 sec

<5% 230 V
(>95% dip in 230 V)
for 0.5 cycle

40% 230 V
(60% dip in 230 V)
for 5 cycles

70% 230V
(30% dip in 230 V)
for 25 cycles

<5% 230 V
(>95% dip in 230 V)
for 5 sec

Mains power should be that of a typical com-
mercial and/or hospital environment. If the
user of the Trackit requires continued opera-
tion during power mains interruptions, it is
recommended that the Trackit be powered
from an uninterruptible power supply or a
battery

Power frequency
(50/60 Hz) magnetic
field

EN 61000-4-8

3 A/m

3 A/m

See Note e.

Power frequency magnetic fields should be at
levels characteristic of a typical location in a
typical commercial and/or hospital environ-
ment
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Immunity Test

EN 60601 Test Level

Compliance Level

Electromagnetic Environment Guidance

Portable and mobile RF communications
equipment should be used no closer to any
part of the Trackit, including cables than the
recommended separation distance calculated
from the equation applicable to the frequency
of the transmitter.

Recommended separation distance

RF Common mode/ 3 Vrms 1 Vrms d=3.5 VP

Conducted Susceptibility 150 kHz to 80 MHz

EN 61000-4-6 6V in ISM bands See Note f. Note: using unshielded input leads ©
Radiated RF Electromag- 3V/m 1V/m d=3.5 VP : 80 MHz to 800 MHz
netic Fields 80 MHz to 2.5 GHz d=7 VP : 800 MHz to 2.5 GHz

EN 61000-4-3 See Note f.

10V/m (Home Environ-
ment)

Note: using unshielded input leads ¢

Where P is the maximum output power rating
of the transmitter in watts (W) according to
the manufacturer and d is the recommended
separation distance in meters (m).

Field strengths from fixed RF transmitters, as
determined by an electromagnetic site sur-
vey?, should be less than the compliance level
in each frequency range °.

Interference may occur in the vicinity of equip-
ment marked with the following symbol:

NOTE 1. At 80 MHz and 800 MHz, the higher frequency range applies.
NOTE 2. These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and reflection

from structures, objects and people.
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@ Field strength from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land mobile radios,
amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted theoretically with accuracy. To assess the
electromagnetic environment due to fixed RF transmitters, an electromagnetic site survey should be considered. If the meas-
ured field strength in the location in which the Trackit is used exceeds the applicable RF compliance level above, the Trackit
should be observed to verify normal operation. If abnormal performance is observed, additional measures may be necessary,
such as re-orienting or relocating the Trackit.

b Qver the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.

¢ The immunity levels for conducted RF are for unscreened input electrode leads 1 m in length and worse-case coupling, in-
cluding any resonances across the frequency band. The interference is less when the coupling plane of the interference
source is not in the same plane as the electrode leads.

4 The immunity levels for radiated RF are for unscreened input electrode leads 1 m in length and worse-case coupling, includ-
ing any resonances across the frequency band. The interference is less when the polarisation plane of the interference source
is not in the same plane as the electrode leads.

‘The Trackit does not contain magnetic components and is not susceptible to power frequency magnetic field interference.

f The conditions of intended use justify lower immunity test levels. The hazards and risk analysis associated with these lower
limits have been documented in the Risk Management file

The Trackit Mk3 is intended for use in the electromagnetic environment in which radiated RF dis-
turbances are controlled. The customer or the user of the Trackit Mk3 can help prevent electromag-
netic interference by maintaining a minimum distance between portable and mobile RF communica-
tions equipment (transmitters) and the Trackit Mk3 as recommended below, according to the maxi-
mum output power of the communications equipment.

Rated maximum out- Separation distance according to frequency of transmitter

put power of trans- m
mitter
W 150 kHz to 80 MHz 80 MHz to 800 MHz 800 MHz to 2.5 GHz
d=1.2VP at 3 Vrms d=3.5VP at 3 V/m d=2.3VP at 3 V/m
d=(3.5/V1)\P other- d=(3.5/E1)VP other- d=(7/E1)\P otherwise
wise wise
0.01 0.12 0.12 0.23
0.1 0.38 0.38 0.73
1 1.2 1.2 2.3
10 3.8 3.8 7.3
100 12 12 23

For transmitters rated at a maximum output power not listed above, the recommended separation distance d in meters (m)
can be estimated using the equation applicable to the frequency of the transmitter, where P is the maximum output power
rating of the transmitter in watts (W) according to the transmitter manufacturer.

NOTE 1. At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.

NOTE 2. These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and reflection

from structures, objects and people.
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