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_@ Cﬂ% Overview

— Dubeing aracianct Tt sokage

cHAPTER 1. OVERVIEW

1.1.

1.2.
1.2.1.

The Neuro Omega is a physiological navigation system intended for different
neurosurgery and neurophysiological clinical applications, including recording from and
stimulating brain motor and sensory neurons to accurately navigate for neurosurgery
target localization in treatment of movement disorders and to aid in the placement of
depth electrodes.

The system records and stimulates brain peripheral-nerve electrical activity from various
areas of thebrain (deep structures and surface areas).

The device is also designed to measure bioelectric signals produced by muscles (EMG)
and stimulate peripheral nerves to aid in the diagnosis and prognosis of neuromuscular
disease for target localization surgeries for motor movement disorders or for intra-
operative skeletal muscles activity. This can be done with recording or stimulation.

The device may also be used to measure and record the electrical activity of the patient's
brain, obtained by placing two or more electrodes on the head (EEG). This is for cortical
and surface electrical activity levels of thebrain.

The device is also designed for temporary monitoring of brain electrical activity from
deep or cortical brain during neurosurgery in the operating room or outside the clinical
environment.

SCOPE

The purpose of the Neuro Omega Medical Manual is to provide information for the use of
the Neuro Omega system in medical treatment.

.ﬂ; Warning:

Do not use this manual for conducting research procedures.

REGULATORY

Adverse Effects

The possible adverse effects relating to Stereotactic Neurosurgery are:

®m  The possibility of intracranial hemorrhage associated with the introduction of
probes into the brain.

®m  Visual field impairment with optic tract injuries.

Neuro Omega User Manual
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Contra lateral motor deficit with corticospinal injury.

1.2.2, FDA System Classification

®  Product Code: GZL

m  Subsequent Product Code: GWEF, IKN, GWQ

®m  CFR Section: 21 CFR 882.1330

m  Regulation Name: Depth electrode

m  Subsequent Regulation Names:
¢  Electroencephalograph
¢ Stimulator
¢ Electrical
¢ Evoked response
¢ Electromyography
¢ Diagnostic

m  Trade Name: Neuro Omega System

®  Common Name: Intraoperative neurophysiological recording and
stimulating device

m  (lassification: Class II

1.3. INTENDED USES
The Neuro Omega System is intended for the following;:

®m  Assisting neurosurgeons in the operating room during functional
neurosurgery.

m  Recording from and stimulating brain motor and sensory neurons to aid in
the placement of depth electrodes.

®  Monitoring, recording, and displaying the bioelectric signals produced by
muscles.

m  Stimulating peripheral nerves.

®  Monitoring, recording, and displaying the electrical activity produced by
nerves (EMG) for aiding the clinician in the diagnosis and prognosis of
neuromuscular disease.

®  Measuring and recording the electrical activity of the patient's brain obtained

by placing two or more electrodes on thehead (EEG).

Neuro Omega User Manual
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1.4. CONDITIONS OF USE

The device may be used by medical personnel within a hospital, laboratory, clinic, or
nursing home setting, or outside of a medical facility under direct supervision of a

medical professional. The device may also be placed in the intensive care unit or
operating room for continuous recording,

The following are the Neuro Omega system use conditions:

®m  Environment:

*

Conditions of visibility:

¢ Ambient luminance range: Normal

e Viewing distance: N/A

e Viewing angle: N/A

Physical:

e  Temperature range: 0°C to +40°C

e Relative humidity range: 10% - 80%, non-condensing
e Ambient pressure range: 500 hPa to 1060 hPa

e Background sound pressurelevel: Normal

m  Frequency of Use: As per specific case

m  Mobility: Mobile

1.5. WARNINGS

-5 Warnings:

Only qualified personnel, who have been trained by Alpha Omega Ltd.,
should be allowed to operate this equipment.

Any modifications made to the equipment without explicit approval from
Alpha Omega Ltd., voids warranty and service contract obligations, and
poses a potential safety threat to both operators and patients.

Do not install any software packages (Matlab, C++, SDK software or other)
on the system unless provided by Alpha Omega Ltd. for the explicit use on
the Neuro Omega.

Neuro Omega system and Neuro Omega drive headstage should be
connected to Alpha Omega NeuroProbes for recording and stimulation

External systems connected to the Neuro Omega must be independently
isolated, or powered through the trolley, as this has its own isolation
transformer.

Possible hazard caused by the summation of leakage currents when several
items of equipment are interconnected.

Neuro Omega User Manual
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The Neuro Omega system should be placed outside of the patient
environment or any area that can, intentionally or unintentionally, come in
contact with the patient.

A thorough understanding of the technical principles, clinical applications,
and risks associated with this treatment is necessary before using this
system. Please read this entire manual before attempting to activate the
system. Completion of the training program is required prior to use of the
Neuro Omega system.

The Neuro Omega does not incorporate means to protect the patient
against burns when used with high frequency surgical equipment.

The analog and digital input output panel (ADIO) is not an applied part, and
therefore should not be connected to the patient without proper electrical
isolation.

Cautions:
US federal law restricts the sale of this device to or on the order of a
physician.

Discard according to the local regulations and law.

Notes:

Some of the Neuro Omega system components can be provided either non-

sterile or sterile. Please refer to Preparing the Neuro Omega System for
detailed sterilization instructions of system and accessories.

It is the user’s responsibility to qualify any deviations from the
recommended method of processing.

There are no expected hazards resulting from simultaneous use of other
patient-connected medical electrical equipment, for example, a cardiac
pacemaker or other electrical stimulators.

Please contact the manufacturer or local distributor to request a copy of
the insulation diagram if needed.

The Neuro Omega can be operated normally after the interruption of
supply mains.

Neuro Omega User Manual
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1.6. ELECTROMAGNETIC CONFORMANCE

The following tables contain information on electromagnetic emissions for guidance and
manufacturer’s declaration:

% Guidance and Manufacturer’s Declaration — Electromagnetic Emissions

®

% Guidance and Manufacturer’s Declaration — Electromagnetic Immunity

7

% Recommended Separation Distances between Portable and Mobile RF
Communications Equipment and the Neuro Omega

Notes:

m  This product has been tested and found to comply with the limits for Class
A Medical Device according to IEC 60601-1 and IEC 60601-1-2 Standards.
The limits for Class A equipment were derived for medical environments to
provide reasonable protection against interference with licensed
communication and medical equipment.

m  This product must be installed and put into service according to the EMC
information provided in the tables below.

m  Portable and mobile RF communications equipment can affect this product.

L) Warnings:

m  Thisis a Class A product. This product is intended for use by healthcare
professionals only. This equipment/system may cause radio interference or
may disrupt the operation of nearby equipment. It may be necessary to
take mitigation measures, such as re-orienting or relocating the Neuro
Omega or shielding the location.

m  The use of accessories, transducers, and cables other than those specified
by the manufacturer may result in increased emissions or the decreased
immunity of the Neuro Omega.

m  The Neuro Omega should not be used adjacent to or stacked with other
equipment. If adjacent of stacked use is necessary, the Neuro Omega
should be observed to verify normal operation in the configuration in which
it will be used.

The Neuro Omega is intended for usein the electromagnetic environment specified in
Table 1. The user of the Neuro Omega should assure that it is used in such an
environment.

Neuro Omega User Manual
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Table 1: Guidance and Manufacturer’s Declaration — Electromagnetic

Emissions
Emissions Test Compliance | Electromagnetic Environment Guidance
The Neuro Omega uses RF energy only for its internal
RF emissions CISPR 11 Group 1 funcFlon. Therefore, 1t§ RF emissions iare very low and are
not likely to cause any interferences in nearby electronic
equipment.
RF emissions CISPR 11 Class A
Harmonic emissions The Neuro Omega is suitable for use in all establishments
IEC 61000-3-2 Class A other than domestic, and may be used in domestic
establishments and those directly connected to the public
Voltage fluctuations/flicker low-voltage powgr supply network that supplies buildings
emissions Complies used for domestic purposes.
IEC 61000-3-3

The Neuro Omega is intended for usein the electromagnetic environment specified in
Table 2. The customer or the user of the Neuro Omega should assure that it is used in

such an environment.

Table 2: Guidance and Manufacturer’s Declaration — Electromagnetic

Immunity

Immunity Test

IEC 60601 test
level

Compliance

Electromagnetic Environment Guidance

Electrostatic
discharge (ESD)

IEC 61000-4-2

+6kV contact
+8kV air

+6kV contact
+8kV air

Floors should be wood, concrete or ceramic
tile. If floors are covered with synthetic
material, the relative humidity should be less
than 30%.

+2kV for power

+£2kV for power

Electrostatic fast supply lines supply lines
transient/burst Mains power quality should be that of a typical
+1kV for 1kV for commercial or hospital environment.
IEC 61000-4-4 input/output input/output
lines lines
+1kV line(s) to +1kV line(s) to
Surge line(s) line(s) Mains power quality should be that of a typical
IEC 61000-4-5 +2kV line(s) to | +2kV line(s) to | commercial or hospital environment.

earth

earth

Voltage dips, short
interruptions and
voltage variations on
power supply input
lines

IEC 61000-4-11

<5% UT for 0.5
cycles

40% UT for 5
cycles

70% UT for 25
cycles

<5% UT for 0.5
cycles

40% UT for 5
cycles

70% UT for 25
cycles

Mains power quality should be that of a typical
commercial or hospital environment. If the
user of the Neuro Omega requires continued
operation during power mains interruptions, it
is recommended that the Neuro Omega be
powered from an uninterruptible power supply
(UPS) battery.

Neuro Omega User Manual
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<5% UT for5s

<5% UT for5s

Power frequency
(50/60 Hz) magnetic
field

IEC 61000-4-8

3A/m

3A/m

Mains power quality should be that of a typical
commercial or hospital environment.

Conducted RF
IEC 61000-4-6

Radiated RF
IEC 61000-4-3

3 Vrms 150 kHz
to 80 MHz

3 V/m 80 MHz
to 2.5 GHz

3 Vrms 150 kHz
to 80 MHz

3 V/m 80 MHz
to 2.5 GHz

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

Recommended separation distance:
d=1.2/P

d=1.2/P 80 MHz to 800 MHz
d=2.4/P 800 MHz to 2.5GHz

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

Field strength from fixed RF transmitters, as
determined by an electromagnetic site

survey,1 should be less than the compliance

level in each frequency range.2

Interference may occur in the vicinity of
equipment marked with the following symbol:

(((i)))

Notes:

At 80 MHz and 800 MHz, the higher frequency range applies.

These guidelines may not apply in all situations. Electromagnetic
propagation is affected by absorption and reflection from structures,
objects and people.

Field strength fromfixed 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 measured field strength in the location in which the Neuro Omega is used exceeds the applicable
RF compliance level above, the Neuro Omega should be observed to verify normaloperation. If abnormal
performance is observed, additionalmeasures may be necessary, such as re-orienting or relocating the Neuro

Omega.

Neuro Omega User Manual
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2.

Over the frequency range 150 kHz to 80 MHz, field strength should be less than3V/m

The Neuro Omega is intended for usein the electromagnetic environment in which
radiated RF disturbances are controlled. The customer or the user of the Neuro Omega
can help prevent electromagnetic interference by maintaining a minimum distance
between portable and mobile RF communications equipment (transmitters) and the
Neuro Omega as recommended in Table 3, according to the maximum output power of
the communications equipment.

Table 3: Recommended Separation Distances between Portable and
Mobile RF Communications Equipment and the Neuro Omega

Separation distance according to frequency of transmitter
. m
Rated maximum output
power of transmitter 150 kHz to 80 MHz | 80 MHz to 800 MHz 800 MHZ to 2.5 GHz
w
d=1.2/P d=1.2/P d=2.4/P

0.01 0.12 0.12 0.24

0.1 0.37 0.37 0.74

1 1.2 1.2 2.4

10 3.7 3.7 7.4

100 12 12 24

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

Notes:

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

m  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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cHAPTER 2. SYSTEM DESCRIPTION

The Neuro Omega system consists of the following units:

®  Main Unit and Trolley: The Main Unit contains all interfaces with analog and
digital inputs and outputs unit, as well as all connections to the different
modules. The Main Unit, the screens and speakers, and the computer are all
fitted on the trolley.

®m  Drive Headstage Module: Includes the Drive Headstage, which contains the
mechanism that manipulates the electrode, records from the electrode, and
provides stimulation

m  MER Only Headstage Module: Includes the MER Only Headstage, which
contains the mechanism that records from the electrode and provides
stimulation

®  Headbox Modules: Of two types. One allows for recording EMG signals, and
one allows for recording EEG signals.

®m  Remote Control: Allows for easy system operation, including manipulating
the electrode and providing stimulation through the Drive Headstage.

2.1. MAIN UNIT AND TROLLEY

The Main Unit is the processing core of the system, and is attached to the trolley. The
Main Unit is comprised of the following three panels:

m  Thefront panel (Figure 1) houses LEDs to display Neuro Omega’s power
state. When functioning properly, the green LED on the top is lit and there
are at least 3 cyclically flashing lights in the center of the panel.

Neuro Omega User Manual
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/ neure

omega

Figure 1: Front Panel

On theright side is the Modules panel (Figure 2), which houses the following

connections:

Connection Location

Drive Headstage / green
MER Only Headstage

Headbox modules cascading up, multicolored
according to
configuration

Remote Small, yellow

Neuro Omega User Manual
for Medical Applications V1.4.2

Reference

See section 2.2 for information
about the Drive Headstage and
the Drive Headstage module.

See section 2.3 for information
about the MER Only Headstage.

See section 2.4for information
about the Headbox modules.

See section 2.5 for information
about the remote.
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Figure 2: Modules Panel

®  On theleft is the Analog/Digital Input/Output panel (ADIO panel) (Figure 3),
which houses the external connections, through BNC and D-Type, as follows:

¢ ANALOG-IN: Eight analog input ports, sampled in 12-bit ADC, and
acquired in continuous mode

¢ ANALOG-OUT: Eight analog output ports, sampled in 16-bit DAC, for
rerouting any signal to an external device

¢ DIG-IN: Four digital input ports, sampled as single bits or 16-bit ports
¢ DIG-IN: Two digital input ports, sampled as 16-bit ports
¢ DIG-OUT: Eight digital output ports for futureuse

Neuro Omega User Manual
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Figure 3: ADIO Panel

Thebottom of the Main Unit (Figure 4, as seen from under the main unit) houses the
following connections:

m  Three Ethernet connections for communication between the Main Unit and
the computer

= Connection to the computer for the remote control via USB
®  Two audio output connections

B Power switch for main unit

Neuro Omega User Manual
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Figure 4: Bottom of Main Unit

The trolley (Figure 5, Figure 6, and Figure 7) is utilized as follows:

On theleft, the computer, a panel PC connecting to the Main Unit via
Ethernet

System On/Off switch

On theright, a second monitor

Two speakers

The Main Unit

Above the Main Unit, resting on the outer surface, the keyboard and mouse
Below the Main Unit, a standalone storage box

Storage arms for cable wrapping

Rear:

¢ Handle

¢ Holders for Headbox modules

¢ Holder for the remote control

Neuro Omega User Manual
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Panel
Comniiter .
Monitor
System
On/Off Switch
Analog and
Digital Inputs Speakers
and Outputs
Keyboard and
Tniirhnad

Drive Headstage,
Headbox modules
and Remote
connections

Storaae Unit

Figure 5: Main Unit and Trolley Front View
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USB Ports

System
Handle

Headbox
Modules and
Remote
Storage

Main unit power
and switch,
Ethernet
connections,
Audio output and
USB Remote

5

Power cable

6\6\

Isolation
Transformer

Figure 6: Main Unit and Trolley Side View
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.

&

.

Cable storage
arms

e'6

-~ 4

Storage Box

Figure 7: Side View of Cable Storage

2.2. DRIVE HEADSTAGE MODULE

- Note: This section does not apply for the MER Only Headstage.

The Drive Headstage module is mounted on either a Stereotactic frame or frameless
systems, and provides the framework for recording and stimulating from up to five
electrodes. The Neuro Omega records the data from each of up to five micro contacts and
five macro contacts as separate channels.

The Drive Headstage module is comprised of the following components:
% Drive Headstage
% Electrode Holder and Bengun
% Frame Adaptor

% Electrodes

% Electrode Input Cable

% Cannulas

The Drive Headstage and the components comprising the Drive Headstage module
appear in Figure 8.

Neuro Omega User Manual
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Manual turn
wheel
Microelectrode
holder
Drive
Headstaae
Benaun
Frame
Adanter

Figure 8: Drive Headstage Module

2.2.1. Drive Headstage

The Drive Headstage (Figure 9) contains the mechanism that manipulates the electrodes,
digitizes the acquired signals and provides stimulation.

NE-

Figure 9: Drive Headstage

This mechanism is made up of the following components:
®m  Thedrive motor, which uses its own scale to measure depth

®  An external scale, calibrated from 0-40 mm with 1 mm resolution, which does
the following;:

¢ Helps you monitor Headstage movement accuracy

Neuro Omega User Manual
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¢ Enables you to compare the depth data as displayed by the software
with the depth from the drive motor scale

m A turn wheel and scale, with 0.1 mm resolution, which is used to advance the
Headstage manually.

®m A digitizing amplifier, which does the following:

¢ Amplifies, filters, and converts the signal collected from the
microelectrode from analog to digital

¢ Enables the measurement of the electrode’s impedance
m  Data acquisition and processing boards

m  Electrode positioning control board, for up to five electrodes in tandem

2.2.2. Electrode Holder and Bengun

The Bengun (Figure 10) attaches to the frame adaptor, and holds the cannula stationary so
that the electrode can advance up and down. You can place up to five cannulas in the
Bengun at a time. Each outside holeis 2 mm away from the center hole.

Figure 10: Bengun

The electrode holder (Figure 11) attaches to the scale of the Drive Headstage, and holds
theelectrode in place within the respective cannula. The electrode is manipulated up and
down by the drive motor. You can place up to five electrodes in the holder at a time, all
moving in tandem by the same motor.

=

Figure 11: Electrode Holder

The Bengun can be attached according to two layouts, depending on the orientation of
the five holes relative to the midline. Layout 1 is referred to as X, and layout 2 is referred
as + (Figure 12). The electrode holder comes in both these layouts separately. When you

Neuro Omega User Manual
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attach the Bengun and the electrode holder, you must verify that both are according to
the same layout.

Arteriar Bnterior

050 o0
e 8

Figure 12: Layout 1 (X) on Left, Layout 2 (+) on Right

2.2.3. Frame Adaptor

The frame adaptor fits onto the Stereotactic frame and serves as the base on which to
attach the Drive Headstage.

The Drive Headstage uses various frame adaptors to attach to any of several Stereotactic
frames, such as CRW’s Radionics and Leksell’s Elekta. It can also be mounted on other,
frameless systems such as NexFrame by Medtronic and Starfix by FHC, using adaptors
provided by Alpha Omega. Other configurations can be easily customized upon request.

2.2.4. Electrodes

Neuro Omega uses electrodes with two possible micro to macro tip distances, as seen in

Table4.
Table 4: Tip Distances
Electrode Model Electrode Type Micro to Macro Tip Distance
No. (mm)
STR-007080-10 Shielded 3
STR-000079-10 Non-shielded 3
STR-001080-10 Non-shielded 10
STR-00081-10 Shielded 27

Micro to macro tip distance is important for configuring settings, section 4.9.

Electrodes can be either shielded or unshielded, depending on user preference. For more
electrode types and preferences, see the Neuroprobe user manual.

Neuro Omega User Manual
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Electrode Input Cable

System Description

The electrode input cable is the interface between the Drive Headstage and the electrodes.
This cable allows for recording and stimulation from five electrodes simultaneously
through the five micro tips and five macro tips. This cableis one time use only.

Red color connectors are for the micro contact and yellow color for the macro contact.
Both thered and yellow connectors arelabeled one through five for identification and
connection. In addition, this cablehas a ground clip for the recording and stimulation

ground.

Cannulas

Neuro Omega uses a number of cannula models of differing lengths. The electrode within
the cannula is inserted based on length, thereby affecting its starting depth and distance
from target, as seen in Table 5. Measurements are in millimeters.

Table 5: Cannula Models

Frame Cannula NeuroProbe Cannula Starting Distance Target
Catalogue No. | Compatibility | Length* Depthon | to Target | Depthon
Drive Drive
CRW/Leksell STR-000021-10 | Shielded 167 0 25 25
CRW/Leksell STR-007721-10 | Shielded 177 10 15 25
CRW/Leksell STR-008221-10 | Shielded 182 15 10 25
CRW/Leksell STR-000076-10 | Non-shielded | 167 0 25 25
Nexframe/Starfix | STR-020121-10 | Shielded 201.5 5 15 20

* Including 5 mm stopper above Bengun

Starting depth is important when setting the starting depth, described in section 3.2.1.

For more information, see the Cannula user manual.

Distance to target is important for configuring settings, described in section 4.9. The
distance to the target is the distance from the tip of the cannula (where the electrode
starts) to the center of the frame (target).

Calculations for determining the distance from the target appear in the following

sections:

% Using CRW and MicroMar Frames
% Using Leksell and Libenger Frames
% Using Nexframe Frames

% Using Starfix Frames

Neuro Omega User Manual
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2.2.6.1. Using CRW and MicroMar Frames

Figure 13 shows a distance of 25 mm from the tip of the cannula to the target. The arc of
the CRW is 160 mm to the target.

Scale is seton 0 ——

237

162

25

Target

Figure 13: Using CRW and MicroMar Frames

Neuro Omega User Manual

Page?29
for Medical Applications V1.4.2 age




LP
@ élwagét System Description

—

2.2.6.2. Using Leksell and Libenger Frames

Figure 14 shows a distance of 25 mm from the tip of the cannula to the target. The arc
distance to target is 30mm larger than the CRW/MicroMar frames and therefore the
instrument stop holder should be used to offset the drive Headstage assembly.

o

Note: Make sure to set the instrument stop holder (bracket) to +30mm

Bracket is set on
+30mm

237

162

25

Target

Figure 14: Using Leksell and Libenger Frames
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2.2.6.3. Using Nexframe Frames

When using the Nexframe frame adaptor (Figure 15), set the Z-stage (Figure 16, Detail A).

Hittg

Note: When using the Nexprobe Image-guided Probe with Medtronic 1GS
system, add 75 mm.

Note: The target is at 20mm depth on the drive.

Set the drive Headstage to a starting depth of 5mm (Figure 16, Detail B), distance to target
is 15mm (target at 20mm depth).

Targst

Figure 15: Using Nexframe Frames

DETAIL A DETAILB

Figure 16: Z Stage (Detail A) and Distance to Target (Detail B)
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2.2.6.4. Using Starfix Frames

When using the Starfix frame adaptor (Figure 17), set the T-scale (Figure 18, Detail A).

Hittog

Note: Verify the T-scale value on the Starfix frame.
Note: The target is at 20mm depth on the drive.

Set the drive Headstage to a starting depth of 5mm (Figure 18, Detail B), distance to target
is 15mm (target at 20mm depth).

N~ ~
el (3l
N [}
o) o)
O O
o3 &
w0 w0

Target

Figure 17: Using Starfix Frames

DETAIL A

T ¢

DETAIL B
Figure 18: T-Scale (Detail A) and Distance to Target (Detail B)
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2.3. MER ONLY HEADSTAGE MODULE

The MER Only Headstage module provides the framework for recording and stimulating
from up to five electrodes. The Neuro Omega records the data from each of up to five
micro contacts and five macro contacts as separate channels.

The MER Only Headstage module is comprised of the following components:
% MER Only Headstage
% MER Only Electrode Input Cable

2.3.1. MER Only Headstage

The MER Only Headstage (Figure 19) contains the mechanism that manipulates the
electrodes, digitizes the acquired signals and provides stimulation.

.@‘M-’é} MER HEADSTAGE m

Figure 19: MER Only Headstage
This mechanism is made up of the following components:
m A digitizing amplifier, which does the following;:

¢ Anmplifies, filters, and converts the signal collected from the
microelectrode from analog to digital

¢ Enables the measurement of the electrode’s impedance

m  Data acquisition and processing boards

2.3.2. MER Only Electrode Input Cable

The electrode input cable is the interface between the MER Only Headstage and the
electrodes. This cable allows for recording and stimulation from five electrodes
simultaneously through the five micro tips and five macro tips. This cableis one time use
only.

Black color connectors are for the micro contact and red color for the macro contact. Both
theblack and red connectors arelabeled one through five for identification and
connection. In addition, this cable has a ground clip for the recording and stimulation
ground.

Neuro Omega User Manual
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HEADBOX MODULES

Notes:

m  The Headbox modules are electrically classified as type Body
Floating (BF). The ground of the module must not be connected to
any other ground. These modules are labeled with the following
sign:

r

m  The Headbox modules can be used with standard touch proof DIN
connector patient electrodes.

There are two types of Headbox modules:

®  The EMG Headbox module (Figure 20), for differential muscle
electrophysiological recording, contains the following:

L

16 channels, with one + (plus) input and one - (minus) input touch-proof
connectors for each channel

One ground touch-proof connector (black)

One global stimulation return touch-proof connector (white)

iJowega
[ EMG
A
- X3

a@ O 00w
a9 0er
a® O 0or
a9 O 00r
a9 O 00r
a® O 0er

@O 0or

Figure 20: EMG Headbox Module
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The EEG Headbox module (Figure 21) for referential brain recording contains the
following;:

®m 16 channels, with one touch-proof connector for each channel
®  One- (minus) touch-proof connector for global reference

®  Oneground touch-proof connector (black)

Figure 21: EEG Headbox Module

Each Headbox module is supplied with a Velcro strap for easy attachment to the patient.
The Headbox module, the cable, and the connection on the Main Unit are all color coded,
as follows:

m  Gray: Modulel

m  Blue: Module 2

m  Yellow: Module 3
m  White: Module 4
m  Black: Module 5
m  Red: Module 6

®  Green: Module7

Neuro Omega User Manual

Page 35
for Medical Applications V1.4.2 g€




(A i

—

System Description

2.5. REMOTE CONTROL

The remote control is hand-held and comes with an LCD screen (Figure 22). It is
connected to the Main Unit with a flexible cable and allows easy system operation.

Remote Control

1. LCD Screen Display

2. Micro-Macro

6. Save

3. Sound

7. Channel

4. Amplitude

8. Drive

5. Stimulation

Figure 22: Remote Control
LCD Screen Display

Micro-Macro: Switches between the micro and macro tip, for the purposes of
stimulation and sound

Sound: Activates or deactivates the sound of the selected channel

Amplitude (+/-): Two buttons to increase or decrease the stimulation current
amplitude

Stimulation: Activates the stimulus current, applying the selected current
stimulation to the selected channel

Save: Starts saving the current data set to thelog file
Channel: Two buttons to toggle between different channels

Drive: Thumb wheel button to advance the electrode up and down (in/out),
with speed control

Neuro Omega User Manual
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cHAPTER 3. PREPARING THE NEURO
OMEGA SYSTEM

This workflow describes how to prepare the Neuro Omega system for surgery, and is the
prerequisite for microelectrode recording, for identifying the target

To prepare the Neuro Omega system:

1. Clean and sterilize the Neuro Omega system, as described in section 3.1.
2. Prepare the cannula entrance area.
3.  Set theelectrode starting depth, as described in section 3.2.
4. Assemble the Neuro Omega system, as described in section 3.3.
5. Assemble the Drive Headstage assembly, as described in section 3.4.
6. Connect all required external systems to the Main Unit, as described in
section 3.5.
3.1. CLEANING AND STERILIZING THE NEURO OMEGA
COMPONENTS

This procedure describes how to clean and sterilize the Neuro Omega components before
use in surgery.

Caution:

m  Cleaning, sterilization, and autoclaving must be performed before
assembling the system for operation.

® Do not immerse, wet, or use the washing machine for the Drive
Headstage/MER Only or the Headstage Cable.

®  Only qualified personnel trained by Alpha Omega Ltd. may conduct the
sterilization.

m |[tems determined for Sterrad sterilization may never be autoclaved. ltems
determined for autoclave sterilization may alternatively be sterilized using
Sterrad.

To clean and sterilize the Neuro Omega components:

Neuro Omega User Manual
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Clean the Drive Headstage/MER Only Headstage and the Headstage cable
(Table 6) by following the hospital cleaning procedure for electronic devices.
Assemble the Drive Headstage assembly, as described in section 3.4.

3 Warnings:

When cleaning the Electrical Components (Drive Headstage/MER Only Headstage
and Headstage Cable):

® Do not wet

® Do not immerse in bath

® Do not use washing machine

B Agents with an active ingredient of chlorine or chloride should not be used
because this may lead to corrosion of stainless steel parts

m  Pay special attention to lumens, crevices and hard to reach places

Recommended cleaning protocol:

1. Gently clean the components with a disinfecting agent, such as 70% alcohol
solution, and a soft lint free cloth. Pay special attention to lumens,
crevices and hard to reach places.

2. Dry the components using a clean soft lint free cloth.

3. Visually inspect the items to ensure there is no visible soil.

Clean the Frame adaptor (X/Y, Non X/Y Nexframe, Starfix), Bengun, DBS
holder, DBS ruler and the electrode holder (Table 7) by following hospital
cleaning procedures for mechanical devices (not electronic).

g Warnings:'
When cleaning the mechanical components:

m  Agents with an active ingredient of chlorine or chloride should not be used
because this may lead to corrosion of stainless steel parts

m  Pay special attention to lumens, crevices and hard to reach places

Recommended cleaning protocol:

1. Using warm tap water, prepare the cleaning detergent according to
manufacturer’s recommendations.

2. Immerse the accessories in the detergent solution for five minutes.
Actuate the devices in the solution.

3. Rinse the accessories with running reverse osmosis deionized water to
remove any residuals of detergent.

4. Dry the accessories using a clean, soft, non-shedding cloth
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5. Visually inspect the items to ensure there is no visible soil.
3. Referring to the Sterilization Checklist, Table 9, in the STERRAD NX, sterilize
the Headstage, its cable, and its screws, as follows:
a. Remove all screws from the Headstage.

b. Collect theitems described in Table 6, and then, referring to Figure 23,
place them in the STERRAD tray.

c. Wrapthetray in 1-ply polypropylene wrap using sequential wrapping
techniques.

4.  Sterilize using the full standard STERRAD NX cycle.
Table 6: Sterilizable Parts, Methods and Special Notes

Reference i e
. Sterilization
in Figure Iltem Photo Method
23 Special Notes
Before sterilization, unscrew
holding knob on the back and on
scale
Drive Sterrad
Headstage Never o ——
autoclave Dt (A !
1
@ﬁ#»ﬁ%;" MER HEADSTAGE m
Sterrad
MER Only
Headstage Never
autoclave
Headstage Sterrad
2 cable Never
autoclave
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3 Headstage Sterrad
Figure 23: STERRAD Sterilization Tray
5. With theautoclave, sterilize those components marked for sterilization in the
Sterilization Checklist, Table 9:
a. Remove all screws from the microelectrode holder and the Bengun.
6. Collect theitems described in Table 7, and then do the following:

e Referring to Figure 24, place them in the autoclave for sterilization
in accordance with in-house standard operating procedures for
sterilizing surgical equipment.

e Refer to Table 8 for autoclave parameters.

7. Autoclave theitems
Table 7: Sterilizable Parts, Methods and Special Notes
Reference Sterilization
in Figure Iltem Photo Special Notes
Method

24
Do not take apart for
sterilization.

1 X/Y frame

adaptor Autoclave
Neuro Omega User Manual
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AT Sterilization
in Figure Item Photo Special Notes
Method
24
Do not take apart for
sterilization
Nexframe /
Starfix frame Autoclave
adaptor
B Available as a sterile
accessory, as described in
section 3.1.2.
Electrodes ®m  Tips must always be
. retracted while handling.
(Single Use Expose tips only after
Only) securing in tray.
2 Autoclave
B Available as a sterile
accessory, as describedin
section 3.1.2.
Cannulas and
Stylets ®  For each channel, the
3,4 . Autoclave usermuststerilize one
(Single Use
onl cannulaand stylet.
nly) Remove stylet from guide
tube.
5 Non-X/Y frame Autoclave

adapter

Neuro Omega User Manual
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RECTETES Sterilization
in Figure Item Photo Special Notes
Method
24
DBS Ruler
6 Autoclave
Remove lead holder base
DBS holder Autoclave
7 Remove lead holder base
Nexframe /
Starfix DBS Autoclave
holder
Autoclave Before sterilization, remove all
SCrews.
8 Bengun
Before sterilization, remove all
SCrews.
Electrode
9 Holder Autoclave
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RECTETES Sterilization
in Figure Item Photo Special Notes
Method

24

Microelectrode
10 holder and Autoclave

Bengun screws
11 Screwdriver Autoclave

Figure 24: Autoclave Tray
Table 8: Autoclave Parameters

Sterilizer Type Prevacuum

Preconditioning Pulses 3

Minimum Temperature 132°C

Full Cycle Time 4 minutes

Minimum Dry Time 60 minutes

Test Article Configuration Wrapped in two layers of 1-ply polypropylene wrap
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3.1.1. Sterilization Checklist

Table 9: Sterilization Checklist

v | Quantity Description Sterilization Method
1 Drive Headstage or MER Only Headstage STERRAD
1 Headstage cable STERRAD
1 Headstage screws STERRAD
1 Microelectrode holder Autoclave
1 Bengun Autoclave
At least 2 Microelectrode holder screws and Bengun screws | Autoclave
1 Screwdriver Autoclave
1 Frame adaptor Autoclave
1 DBS holder Autoclave
1 DBS ruler Autoclave
1 Headstage cable Autoclave
At least 2 Electrode cables Sterile
At least 2 Microelectrodes Sterile
1 for each Cannulas and Stylets Sterile
channel

3.1.2. Sterile Items

In addition to the non-sterile single use items, Alpha Omega offers sterile alternatives.
With these accessories, thereis no need for additional sterilization. The accessories can be
transferred into the sterile field through the sterilization pouch.

J& Warning: Do not use the contents if there is any evidence of damage to
the package or package seal that could compromise sterility

Contents of unopened, undamaged package are sterile and non-pyrogenic.

There are three sterile accessories options:
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m  Sterile Electrodes

m  Sterile Cannulas and Stylets

m  Sterile Electrode Cable

3.2. SETTING THE ELECTRODE STARTING POINT

.

Note: This section does not apply for the MER Only Headstage

The electrode starting depth is set based on the calculated distance above the target. The
electrode tip must be flush with the end of the cannula, placing the electrode tip at the
same distance from the target as the cannula tip.

There are two methods for setting the electrode depth:
® Method 1, described in section 3.2.1, is simpler and does not factor tolerances.

m Method 2, described in section 3.2.2, is more precise, but endangers the
electrode tip.
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3.2.1. Setting Electrode Starting Depth Method 1

This procedure describes method 1 for setting the starting depth of the electrodes, which
is simpler.

To set the starting depth of the electrodes:

m  Refer to Table 5: Cannula Models, and based on the cannula you are using,
adjust the turn wheel to the correct starting depth.

3.2.2. Setting Electrode Starting Depth Method 2

This procedure describes method 2 for setting the starting depth of the electrodes, which
is more precise, but endangers the electrode tip. The procedure should be performed
entirely in the sterile field prior to beginning the assembly.

& Warning: When handling the electrode, be very careful not to damage
the tip. At all times during the handling of the electrode, make sure
that the micro tip is retracted into the macro sheath.

1. Insert the cannula without stylet in the center hole of the Bengun.

Figure 25: Cannula Inserted into Bengun Center Hole
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2. Tighten the Bengun screw.

Figure 26: Holding Screw

3. Attach desired electrode holder (x or +) to the Drive Headstage, and secure
screw

Figure 27: Attaching Electrode Holder
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4.  Attach the Drive Headstage to the frame base adaptor and tighten the screw
on theback side of the Drive Headstage.

Figure 28: Attaching Driving Unit

5. Remove an electrode from the sterilization tray or sterile packet. Pull the
electrode tip back into its protective sheath (Figure 29).

& Warning: Be careful not to damage the fragile tip.

Figure 29: Retracted Electrode Tip

Figure 30: Exposed Electrode Tip
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6. Once theelectrode is in the cannula, push the electrode into the electrode
holder all the way until it reaches the metal collar, and tighten the
microelectrode holder screw.

-

Figure 31: Electrode in Place

7. Push theelectrode micro tip to exposeit, and then turn the manual wheel
until the electrode and its tip are extended outside the cannula.

Figure 32: Electrode and Tip outside Cannula
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8.  Slowly turn the thumb wheel in the opposite direction to retract the electrode
into the cannula, until the tip of the electrode is flush with the tip of the
cannula. Doing this against a white background will help to make the tip
stand out.

o~

Figure 33: Electrode Tip Flush with Cannula Tip

9. Read andrecord the depth from thescale on the Drive Headstage. This is the
Starting Depth Value.

Figure 34: Reading Drive Scale
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10. Disassemble Drive Headstage as follows:
a. Retract theelectrode tip by pulling pin connector up.

b. Loosen the electrode screw.

c. Remove theelectrode.

Figure 35: Removing electrode

d. Unscrew the Drive Headstage back screw and remove Drive Headstage
from frame adapter.

Figure 36: Removing Drive Headstage

3.3. ASSEMBLING THE HEADSTAGE

g

Note: This section does not apply for the MER Only Headstage

This procedure describes how to assemble the Neuro Omega Drive Headstage on the
frame.

Prerequisites:

m  Set theelectrode starting point, as described in section 3.2
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m  Frame attached to the skull of the patient, and the area of entry prepared
To assemble the Headstage:

1. Attach the Bengun to the frame adaptor (Figure 37), in the configuration
matching that of the electrode holder, either X or +.

Figure 37: Attaching the Bengun to the Frame Adaptor (X position)
2. Attach and secure the frame adaptor to the frame (Figure 38).

Figure 38: Attaching Frame Adaptor to the Frame
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3. Holding the cannula from the stylet collar, insert the cannula through the
Bengun hole (Figure 39) and into patient’s tissue.

Figure 39: Inserting the Cannula through the Bengun Hole

4. Tighten the Bengun screw (Figure 40), and then remove the stylet from the
cannula.

Figure 40: Tightening the Holding Screw and removing stylet
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5. Repeat steps 2 and 3 for each electrode you areusing.

6. Loosen thescrew on the Headstage scale pointer, attach the electrode holder
to thedrive, and then tighten the screw.

Figure 41: Attaching the Electrode Holder to the Drive
7. Connect the Drive Headstage green cable to the Drive Headstage.

Hittog

Note: When inserting the cable:

m  Verify that the red dots on the drive and on the Main Unit are aligned with
those on the cable (Figure 42).

® Do not twist the cable when inserting.
m  Hold from the metal connector, not the cable.

m  Soft click will be felt when the cable is connected (the red dot on the
cable disappears).

Figure 42: Aligning the Red Dots on the Drive and the Cable
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8.  Attach the Drive Headstage to the frame adaptor and secure screw.

e 7/

Figure 43: Inserting Electrode into Electrode Holder

9. Verify that thetip of the electrode is retracted, and then insert the electrode
through thehole of the electrode holder and then into the cannula, until the
collar where it catches on the drive.

Figure 44: Inserting Electrode into Electrode Holder

10. Tighten the electrode holding screw

Figure 45: Tightening the Electrode Holding Screw
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11. Repeat steps 9 and 10 for each electrode you are using.

Figure 46: All used electrodes inside
12. To connect theinput cable, do the following:

a. Connect theinput cable to the Drive Headstage.

Figure 47: Connect Electrode Input Cable
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b. Connect ground black wire alligator to any bengun screw

Figure 48: Connect Electrode Input Cable

c. Connect thered wires to the red micro tip connectors.

Figure 49: Connect Electrode Input Cable

Neuro Omega User Manual

Page 57
for Medical Applications V1.4.2 g€




LP
_@'_o!ﬂega Preparing the Neuro Omega

— Dwiming Fraraiancs Tecansioge
N - System

d. Exposeelectrode tip.

Figure 50: Connect Electrode Input Cable

e. Connect the yellow wire to the yellow macro tip connector.

p—

Figure 51: Connect Electrode Input Cable
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f.  Repeat steps c, d and e for each electrode you are using.

Figure 52: Final Assembly

13. Start the microelectrode recording session.

3.4. HEADBOX MODULES ASSEMBLY

There are two types of Headbox modules:

®  The EMG module comprised of 16 pairs of touch-proof connectors. See
section 3.4.1 for assembling the EMG module.

®  EEG module comprises 16 touch-proof connectors. See section 3.4.2 for
assembling the EEG module.

3.4.1. Assembling the EMG Module

& Warnings:

m  Information on the output waveforms, pulse durations, pulse
repetition frequencies, maximum amplitude of output current is
shown under section 4.19 of this manual.

m  Avoid trans-thoracic stimulation.

® In order to use a video monitor as a part of the visual stimulator, it
should be connected to the Neuro Omega trolley isolated power
source.

m  Operation in close proximity (for example 1 m) to a shortwave or
microwave therapy equipment may produce instability in the
electrical stimulator output.

®  Avoid intentional or unintentional contact between connected but
unapplied parts and other conductive parts including those
connected to protective earth.
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This procedure describes how to assemble the EMG module, for use in implanting the
DBS or advanced research.

To assemble the EMG module:

m  Connect the EMG module to the like-colored port on the Main Unit, using the
like-colored cable.

Note: When inserting the cable, verify that the red dots on the Headbox
and on the Main Unit are aligned with those on the cable (Figure 53).

Figure 53: Red Dot on the Headbox

m  Connect the electrode pairs to the EMG module, for each electrode both the +
(plus) input and - (minus) input connectors.

®  Connect the ground connector.

m  Connect the stimulation global return connector, if in use.

3.4.2. Assembling the EEG Module

i\ Warnings:

m  The conductive parts of electrodes and their connectors including
the neutral electrode, should not contact other conductive parts
and earth.

This procedure describes how to assemble the EEG module, for usein implanting the
DBS or advanced research.
To assemble the EEG module:

m  Connect the EEG module to thelike-colored port on the Main Unit, using the
like-colored cable.

Note: When inserting the cable, verify that the red dots on the Headbox
and on the Main Unit are aligned with those on the cable (see Figure
53).

m  Connect the electrodes to the EEG module.

m  Connect the ground connector.

Neuro Omega User Manual

Page 60
for Medical Applications V1.4.2 age




LPH
@ cﬂw'@é Preparing the Neuro Omega

— Dwbning Fraraiancy fach nioge Systel‘n

3.5. CONNECTING EXTERNAL SYSTEMS

This procedure describes how to connect any external systems to the Alpha Omega, such
as:

= Matlab or C++ system
m  External analog or digital input or output systems

You can power the systems through the trolley’s isolation transformer, or through an
independent isolation transformer.

A Warning:

u External systems connected to the Neuro Omega must be
independently isolated, or powered through the trolley, as this has
its own isolation transformer.

u External systems connected to the Neuro Omega by Ethernet port
must include Ethernet Isolator in line.

To connect a Matlab or C++ system do the following:

m  Power the system through the trolley’s isolation transformer (see Figure 6) as
follows:

¢ On thebase of the Main Unit, remove the cover to theisolation
transformer.

¢ Plug the external computer in to the transformer.

¢ Return the cover, threading the power cord parallel to the Alpha Omega
system’s power cord.

m  Connect the Ethernet, through an Ethernet Isolator, at the bottom of the main
unit (see Figure 4).

To connect an external system, perform one of the following;:

m  Power the system through the trolley’s isolation transformer (see Figure 6) as
follows:

¢ On thebase of the Main Unit, remove the cover to theisolation
transformer.

¢ Plug theexternal computer in to the transformer.

¢ Return the cover, threading the power cord parallel to the Alpha Omega
system’s power cord.

¢ Power the system through an independent isolation transformer.
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On the Input/Output panel, connect the system to the required connection.

Repeat the above steps for each system you want to connect.
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cHAPTER 4. OPERATION OF THE NEURO
OMEGA SYSTEM

4.1. USING THE NEURO OMEGA SYSTEM FOR
IMPLANTING THE DBS
1. Prepare the Neuro Omega system for use, as described in section CHAPTER
3.
2. Power on the Neuro Omega, as described in section 4.2.
3. Do oneof thefollowing:

¢ If thepatient’s info has not yet been supplied, then supply the patient’s
info, as described in section 4.4.

¢ If the patient’s info was supplied on an earlier occasion, then select the
patient, as described in section 4.5.

4. Define events, as described in section 4.7.
5. Verify diagnosticindicators, as described in section 4.8.
6. Do one of the following:

¢  For first time use, configure drive and save settings, as described in
section 4.9.

¢ After first time use, verify thestarting depth of the electrode, as
described in section 4.10.

7. Create anew trajectory, as described in section 4.11.
8.  Check impedance, as described in section 4.13.

9. Determine placement by manipulating the Drive Headstage, as described in
section 4.14, and at each recording site, doing the following:

¢ Monitor neural activity, as described in section 4.15.

¢ Assess OPRA, as described in section 4.16

¢ Mark significant events, as described in section 4.164.17.

¢ Print thetrajectory as needed, as described in section 4.17.3.

¢ Savedata manually to thelog file as needed, as described in section 4.19.
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10. Stimulate motor and sensory neurons, as described in section 4.20.

11. Define, and then during stimulation monitor, the potential evoked by
stimulation, as described in section 4.21.

12. Implant the DBS Electrode, as described in section 4.21Error! Reference source
not found..

13. Starting the Neuro Omega Player, as described in section 4.23.

4.2, POWERING ON THE NEURO OMEGA

This procedure describes how to power on the Neuro Omega.
To power on the Neuro Omega:
1. Turn on the unit from the trolley (Figure 5).

2. If the Patient Info window (Figure 54) does not appear automatically,
double-click the Neuro Omega shortcut.

J neuro -
Jomega

Cperations ] Patient trstitute
Marne Date Feference: || |
Mew Operatian... Maonday, Ma Gerder © Male. Female. —
Date of bitky [0 January 1900 =] |Name:
Murmnber: | Dregcription:

Address: |

Telephore: |

General Motes: -
4 3
| Date: |D‘I January 1300 j

- Folder: |
Free space on the disk:  353.018 GB

| 1 } Pl "
b Y
\ \ Workspaces Templates Start Operation ‘

Figure 54: Patient Info Window

4

4.3. WORKSPACE MAKER

This procedure describes how to use the Workspace maker depending on the surgery and
the functions in use.

To choose Workspace:
1. Press on Workspaces Templates button in the Patient Info Window.

The Choose Workspace Template Window is displayed (see Figure 55).
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In order to create new Workspace see section 4.3.1
In order to edit existing Workspace see section4.3.2

In order to delete existing Workspace see section 4.3.3

SR

For windows default see section 4.3.4

Workepaces Tm#

= | Mame

New F Edit | Delete | Done |
h Y

Figure 55 : Choose Workspace Templates Window

4.3.1. Create New Workspace
This procedure describes how to create new Workspace according to the used functions
in the surgery.

1. Press on New button in the Choose Workspace Templates Window (Figure
55).

System Modules Window (Figure 56) will appear.

This window contains all the system modules ports according to the system
configuration. Only available modules will appear.
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Choosein each port the module you want to connect. If the port won’t be
used in this workspace, you can choose the option “Not used”.

Check the Analog/Digital Input/Outputbox if you intend to use the ADIO
panel.

System-Modules-

m 7 - Advanced Stimulation

| Notused |4

LT - | 5 -Recording

[ ecvenen B
v | 3 -Basic Stimulation

2 - Advanced Stimulation “ -

,ﬁ 1 - Advanced Stimulation

L Dive |4

[V Analog/Digital Input/Output

6 - Recording

4 - Basic Stimulation

Drive-HS - Advanced
Stimulation

Back Finish Next

Figure 56: System Modules Window

4.

Press Next in order to continue setting the channels.

4.3.1.1. EEG Module:

This procedure describes how to map EEG contacts according to the map type (Figure

57).

You can choose to use one of two map types:

EEG map 10-20.
EEG map extended 10-20.

Hig

Note: it is possible to select\unselect contacts you need to use

Map the electrode contacts as required.

Each module contains 16 EEG contacts, you can map each available EEG
contact as following:

¢ According to EEG location on the map. By pressing Map Channels the
contacts will be named after the contact location on the map.

¢ Default mapping. By pressing Default, the contacts will be named
according to the contact type and Headbox number.

¢ User defined map, using free text. Click the channel name, and then
changeit as required.
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¢ Contacts that are not mapped will be marked as “Not used”. Click the
contact name and choose “Not used”.

Note: If you used all the map locations, the other contacts will be
marked as “Not used”.

2. Press Next to continue with the workspace settings.

EEG Map Type EEGMap-
Contact | Head Box 1 | Head Box 2
" 10-20 (+ Extended 10-20 1 EEG1/01 EEG2/01
2 EEG1/02 EEG2/02
3 EEG1/03 EEG2/03
4 EEG1/04 EEG2/04
s ~ 5 EEG1/05 EEG2/05
;) [¥Fp1
8 EEG1/068 EEG2/06
G e =
o . @ ) [#] aF7 g EEG1/03 EEG2/09
e@@ﬁ@@@@ [l AF3 m 10 EEG1/10 EEG2/10
iy ot [ a2 11 EEG1/11 EEG2/11
\ @@@@@@@ Fars 12 EEG1/12 EEG2/12
o e - 2 13 EEG1/13 EEG2/13
@‘@e@e@@e@f@ AFS 14 EEG1§14 EEG2§14
- ! v]Fa 15 EEG1/15 EEG2/15
. ®®®@@ : MF7 16 EEG1/16 EEG2/16
O Py )P 0y - MIFs
@ @ @ [¥lF3
0,) (o) (o) [IF1
Fz
° [wlF2 i Press to edit. Default

s N h N
Cancel \ \ Back Finish | MNext |

Figure 57: Extended 10-20 EEG map

4.3.1.2. EMG Module

This procedure describes how to map EMG contacts. (Figure 58)
1. Map theelectrode contacts as required.

Each module contains 16 EMG contacts, you can map each available EMG
contact as following:

¢  Default mapping. By pressing Default, the contacts will be named
according to the contact type and Headbox number.

¢ User defined map, using free text. Click the channel name, and then
changeit as required.

¢ Contacts that are not mapped will be marked as “Not used”.

Note: If you used all the map locations, the other contacts will be
marked as “Not used”.
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2. Press Next to continue with the workspace settings.

—EMGMap

 Contact| HeadBox3 |
1 EMG 3 /01

2 EMG 3 /02

3 EMG 3 /03

4 EMG 3 /04

5 EMG 3 /05

6 EMG 3 /06

7 EMG 3 /07

3 EMG 3 /08

9 EMG 3 /09
10 EMG 3/ 10
11 EMG3/11
12 EMG3/12
13 EMG 3/ 13
14 EMG3/14
15 EMG3/15
16 EMG3/16
Press to edit. Default

Back Finish Next

Figure 58: EMG contact mapping

4.3.1.3. ADIO Panel

This procedure describes how to select Analog/Digital ports according to the surgery.
1.  Select Analog/Digital ports according to the use. (Figure 59)
¢ Digital Input 1-4
¢ Digital Output 1-8
¢ Additional Digital Input
¢ Additional Digital Output
¢ AnalogInput1-8
¢ Analog Output 1-8
¢ DPortl -16bit
¢ Port2 -16bit
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’ Please select Analog/Digital Ports from the list below that you will use in the operation:
~Digital Input 1-4 (DIG-IN)
| I - T
~Digital Qutput 1-8 (DIG-OUT)
fi1W2zW3IWaVs Ve W7 Ivs
— Additional Digital Output (ADD DIG-OUT)
Wiz wWiWalvs e W7 Ivsa
~ Additional Digital Input (ADD DIG-IN)
ViW2WV3iWVa Vs VMes W7 vs Vg Wulv i iz
—Analog Input 1-8 (AMALOG-IM)
ViWzW3iWVa4¥s ¥We W7 vs
—Analog Output 1-8 (ANALOG-OUT)
FiWF:F:F+4 Vs Me W7 ¥s

—Aditional Analog Input (ADD AMALOG-IM)

VivVzWM3WValWs Ve W7 ¥s

¥ Port 1
¥ Port 2

Back | Finish | Mext I
Figure 59: Analog/Digital Ports

Press Next to continue. A Save Workspace Window (Figure 60) will appear.
Write the workspace name in the New Workspace Template File Name.

Press Save.

Choose Workspace Window will appear with all the current workspaces.

S T

Choose the Workspace you created and press Done.

[ Save Workspace Template v wer R—yu u1

— Waorkspaces Templates
[
||
—Mew Workspace Template File Mame
]
WarkspaceTemplate
Cancel | Save I
= |
Figure 60: Save Workspace Template
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4.3.2. Edit Workspace

This procedure describes how to edit existent Workspace according to the used functions
in the surgery.

1. Choosethe Workspace you want to edit from Choose Workspace Template
(see Figure 55).

2.  Press on Edit button.

3. System Modules Window (Figure 56) will appear with all the current
Workspace settings.

4. Edit the workspace settings according to section (4.3.1).
For EEG Module Editing see section (4.3.1.1).
For EMG Module Editing see section (4.3.1.24.3.1.2).
For ADIO Editing see section (4.3.1.3).

5. Press the Finish button in case the editing is done.

6. Save Workspace Window (Figure 60) will appear. You can change the
workspace name or write over the current one.

7. Press Save button.

4.3.3. Delete Workspace.

This procedure describes how to delete existent Workspace.

1. Choose the Workspace you want to delete from Choose Workspace Template
(Figure 55)

2. Press the Delete button.

3. Thechosen workspace will be deleted.

4.3.4. Windows Default

This section describes which windows will appear according to the Workspace

configuration.
Module Windows
Drive - Continuous group per all the drive

SPK channels.

- Continuous group per all the drive
Macro LFP channels.

- Segmented group per all the drive
segmented channels.
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Module

Windows

Evoked Potential
Inter Spike Interval Selected

Peristimulus time Histogram
Selected

Raster Selected

EEG

Continuous group per all used
EEG contacts.

EMG

Continuous group per all used
EMG contacts.

ADIO

Digital adapter group per all
Digital Input channels.

Digital adapter group per all the
Digital Output channels bits.

Digital adapter group per all
Additional Digital Input channels.

Digital adapter group per all
Additional Digital Output channel
bits.

Continuous adapter group per all
Analog Input channels.

Continuous adapter group per all
Additional Analog Input channels.

Digital adapter group per Port 1.
Digital adapter group per Port 2.

SUPPLYING PATIENT INFO

This procedure describes how to supply patient info for the patient on whom the
operation is to be performed. It is a prerequisite for recording neural activity for a new

patient.

To supply patient info for a new patient:
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1. InthePatient Info window (see Figure 54), in the Operations list, select New
Operation.

2. InthePatient area, in the Reference field, enter the patient’s reference. This
reference will create a new folder under this name/number for data logging.

Note: For purposes of privacy, the patient’s name should not be used.

3. InthePatient, Institute, and Physician areas, enter information as required.

4. Click Start Operation. The Choose Workspace Template window (Figure 61)
will appear.

5. Choose workspace and press Start.

._} Choose Workspace Template | 2 |

Waorkspaces Tm#

# | Mame

1 a

F Edit Delete Cancel Start

Mew
A

A Y

Figure 61: Choose Workspace Template Window

The main window appears.

4.5. SELECTING AN EXISTING PATIENT

This procedure describes how to select a patient on whom the operation is to be
performed, whoseinfo was supplied on an earlier occasion. This is a prerequisite for
recording neural activity for an existing patient.

To select an existing patient:
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1. InthePatient Info window (see Figure 54), in the Operations list, select the
patient’s reference on whom the operation is to be performed.
2. Click Continue Operation.

The main window appears.

NEURO OMEGA INTERFACE NAVIGATION

The Neuro Omega interface is made up of the following components:
m  Toolbar: See section 4.6.1 for more information.
m  Workspace: See section 4.6.2 for more information.
m  Trajectory Graph: Seesection 4.6.2.1 for more information.

m  System Diagnostics: See section 4.6.4 for opening system diagnostics.

Toolbar

Thetoolbar is comprised of two rows of buttons and controls.

The top row contains the following buttons:
= Clear All . Restarts all readings in the open Workspace windows

= Pause A : Pauses all readings in the open Workspace windows

= Restore Layout [T: Returns all windows to their default positions — closing
windows not opened by default, and opening windows open by default

L]
= Window List = : Opens the Windows dialog box for activating and closing
Workspace windows (see section 4.6.2.1)

= Events Properties E. Opens the Events Control Panel for defining events
(see section 4.7), marking events (see section 4.17.1), and adding remarks (see
section 4.17.2)

= Analog Output Yo, Opens the Analog Output dialog box for routinga
channel to an external device (see section 5.4)

®  Sound Level Bar'!® [l : Controls the computer main volume
level
®  Sound Suppression Bar S°und Suppression: O : Controls the

level of sound suppression of the channel that is heard by filtering out any
signal below the bar threshold

Theleft side of thebottom row of the toolbar (Figure 62) contains buttonsand controls for
driving the electrode.
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New Trajectory | Tla;emy Depth: Step size:

Drive | Di Cut b . -
&8 0.000 - 1.000 . SRS BRI ﬁm;{ﬂgﬂ]|
an'lra'ecmry

Figure 62: Toolbar, Bottom Row, Left Side

The buttons and controls on the left side of the bottom row of the toolbar (Figure 62)
are as follows:

®  New Trajectory: Opens the Set Position dialog box for creating a new
trajectory (see section 4.10)

m  Settings: Opens the Settings dialog box (see section 4.9)
®  Print Trajectory: Opens the Print Trajectory dialog box (see section 4.17.3)
m  Depth: Displays the current depth of the trajectory (see section 4.14)

m  Step Size: Allows you to change the step size when driving the electrode in
and out (see section 4.14)

®  Drive In/Out: Allows you to drive the electrode in and out according to the
step size (see section 4.14)

m  Save: Allows you to manually start saving the current data set at the site to
thelog file (see section 4.19)

m  Imp: Checks theimpedance and opens the Impedance dialog box (see
section 4.13)

= Diagnostic Indicators: Displays the diagnostic indicators for the remote
control, the Headstage, and each of the Headboxes (see section 4.7)

Theright side of the bottom row of the toolbar (Figure 63) contains buttons and controls
for stimulation.

Stim channel: Stim amplitude:

Micro 01 B 0.000 |,

Figure 63: Toolbar, Bottom Row, Right Side

The buttons and controls on the right side of the bottom row of the toolbar (Figure 63)
are as follows:

= Stim Channel: Allows you to change the channel receiving stimulation (see
section 4.20.2)

®m  Stim Amplitude: Allows you to change the amplitude of the stimulation (see
section 4.20.2)

®m  Stim: Applies stimulation (see section 4.20.2)
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m  Stim Setup: Opens the Stimulation Setup dialog box for applying stimulation
(see section 4.20.1)

4.6.2. Workspace

The Workspace (Figure 64), which is to the right of the Trajectory graph (see

section 4.6.2.1), contains all of the Workspace windows involved in monitoring and
stimulating brain activity. A graph displays activity from one channel, and each
Workspace window contains one or more graphs.

Figure 64: Workspace

The following procedures describe actions you can perform on Workspace windows in
the course of using the Alpha Omega system for implanting the DBS electrode and
advanced research:

®  To close and open a Workspace window, see section 4.6.2.1.

m  To pop a Workspace window out of the Workspace and onto the computer’s
desktop, or back into the Workspace, see section 4.6.2.2.

m  Torestorethe Workspace layout to the default, see section 4.6.2.3.

m  To clear all of the open Workspace windows from displaying their channels
and have them restart, see section 4.6.2.4.

m  To pause all open Workspace windows from displaying their channels, see
section 4.6.2.5.
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4.6.2.1. Closing and Opening a Workspace Window

This procedure describes how to close a Workspace window open in the Workspace, and
open a Workspace window that you closed or that closed by default.

To open and close a Workspace window:

1. Close a Workspace window in any of the following ways:
a. Click the@ at the top right corner of the window.

b. Click the J at the top left corner of the window, and then select Close.

2. Close more than one Workspace window at a time as follows:

o
a. Fromthetoolbar, click = Window List.
The Window dialog box opens (Figure 65).

Window

Current Monitor = =

Main Segmentation Activate Window(s)
Spikes Raster Close Window(s)
Evoke Potential

Micro
EEG 1

Micro Seg

|:| Macro

Figure 65: Window Dialog Box
3. Clear the checkbox of the window you want to close.
The window closes.

4. Open Workspace windows as follows:

o
a. Fromthetoolbar, click = Window List.

The Window dialog box opens (see Figure 65).
b. Select the checkboxes of the windows you want to open.

The windows appear in the Workspace.
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Omega System

Popping a Workspace Window In and Out

This procedure describes how to pop a Workspace window in and out of the main Alpha
Omega window, which is helpful when dealing with a large number of Workspace
windows.

To pop a Workspace window in and out of the main Alpha Omega window:
1. In the Workspace, in the upper-left hand corner of the Workspace window,
click J , and then click Pop Out.
The Workspace window appears outside of the main Alpha Omega window.

2. Outside themain Alpha Omega window, in the upper-left hand corner of the
Workspace window, click ‘f-}l , and then click Pop In.

The Workspace window returns to the Workspace.

Restoring the Workspace Layout

This procedure describes how to restore the layout of the all windows in the Workspace
to their default positions, closing windows not open by default and opening windows
open by default.

To restore the Workspace layout:

1. On thetoolbar, click 0,

The Workspace layout returns to the default.

Clearing All Workspace Windows
This procedure describes how to clear all of the open Workspace windows from
displaying their channels and have them redrawn from the current moment.

To clear all open Workspace windows and have them restart:

1. On thetoolbar, click L .

The open Workspace windows clear and areredrawn from the current
moment.

Pausing Workspace Windows
This procedure describes how to pause all open Workspace windows from displaying
their channels.

To pause all open Workspace windows:

1. On thetoolbar, click A, .

The open Workspace windows pause. While paused, the pause button

changes to.
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To resume the Workspace window operation, click .
The Workspace windows return to their activity, and the pause button

returns to Q’" .

4.6.3. Trajectory Graph

The Trajectory graph, which is to the left of the Workspace (see section 4.6.2), primarily
describes the distance of the micro tip to the target. See Figure 66 for a description of the
Trajectory graph.

= - Rt

Left/Right
Trajectory

OPRA

Distance
to Target

Scale

Macro Tip

Micro Tip

Contact

Trajectory

Bengun

Image

1 Second
Signal

Trace

Color Bar

Figure 66: Trajectory Graph
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The markers to theleft of the graph, on theright side of the scale, are as follows:

®  Thewhite marker El precisely indicates the current location of the
electrode’s macro tip.

m  Thered carrat -I precisely indicates the current location of the electrode’s
micro tip.

4.6.4. Viewing System Diagnostics

This procedure describes how to view system diagnostics, in the System State dialog box.

Note: Viewing system diagnostics should be done in conjunction with an
Alpha Omega trained user. This should be used as a troubleshooting
step.

To view System Diagnostic:
1. Press CTRL+SHIFT+A.

The System State dialog box appears (Figure 67).

\.\} Systemn State

_«+ EENSTEEBEETEEES L. @ =

Coares state: Hw! wersions Tirninig

Item name: State Eoards Wersion Item name time uSec
Transfomer 1 NO MSG Emb
Transfomer 2 NO MSG Emb |-
Transfomer 3 NO MSG Emb
Transfomer 4 NO MSG Emb
Transfomer 5 NO MSG Emb
Transformer B NO MSG Emb
Transfarmer 7 NO MSG Emb Ethernet
Transformer & NO MSG Emb
ADIO FE slotd NO MS5G Emb Core Mac:  00:21:ba07:ab:3e
FME [FPG&) NO MSG Emb _

—_— ~pmemme o e TN UserMac: | 11:1c7ebo 7l bd
4 n 4 T +
FrantE nd State: ‘wiatch dogs:
MO Reset
FE Card N... State ‘WatchDoagh arme State
SR:  44000.000000
MonitarCurrentM g Funnir!
StopStimOfLimis Runnir [Z] Allew special enor messages
AutoSavetws Runnir
StrokingE mbedded Runnir K 1.5
S 2
] [T 3 Apply FID
T 3
diMI_Y -1500
[ Fieport ] [ Cancel ] [ Ok ] rezet etharnet

Figure 67: System State Dialog Box
2. Toexit, click one of the following:
¢ Xatthetopright corner of the window.

¢ Cancel
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4.7. EVENT DEFINITION

You can define events prior to the operation that you expect to occur during the
operation, so they can be marked during the operation. These events arelogged with the
data acquired from the electrodes and general-purpose analog and digital inputs.

The following procedures are involved:

0

% Defining Events
% Editing Events
% Deleting an Event

% Ewvents Definition Table

4.7.1. Defining Events
This procedure describes how to define new events that you expect to occur during the
operation.

To define events:

1. From thetoolbar, click E Events Properties.

The Events Control Panel appears (Figure 68), which contains a number of
predefined events for convenience.

Predefined Ewentz

STH | GPi | GFe| Tha -

EEE

Remarks

Click "tark'" to write a remark.

Cloze

Figure 68: Events Control Panel
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2.  Click Show List.

The Events Definition dialog box appears (Figure 69), with a table containing
one defined event per row. See for a description of the Events Definition

table.
) Events Definitions (=6
Event Drescription Symbol Color

10 5TN 5TN
1 GPi GPi
12 GPe GPe
13 Thal Tha
14 SNR sne N
15 Vo Vo L ]
16 im Vi L ]
17 Ve Ve L ]

[ Add ] [ Save ] [ Edit ] [ Delete ] [ Clase ] [ Send ]

Figure 69: Events Definition Dialog
3. Click Add.

4. TheCreate Event dialog box opens to allow you to add an event (Figure 70).

,.} Create Event L= | B |
Ewent
Event 1D : 5
Dezcrption :
Symbol :

oo

[ Cancel ][ Ok ]

Figure 70: Create Event Dialog Box
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5. Do thefollowing:
a. IntheEventID field, enter theevent ID. By default, the first available
event ID appears, though this can be replaced.

Note: The event ID is what is saved to the log file.

b. IntheDescription field, enter a short description of the event.

c. IntheSymbol field, enter the symbol as it should appear in the Events
Control Panel.

d. In thecolor field, click on the color to open the color palette, and then
select the color as it should appear in the Events Control Panel.

6. Click OK.

The Create Event dialog box closes.
7. Repeat steps 3-6 for each new event you want to define.
8. IntheEvents Definition dialog box, do the following:

a. Select the checkboxes of events that you want to appear as individual
buttons in the Events Control Panel.

b. Clear the checkboxes of events that you want to appear as options in the
drop-down menu of the Events Control Panel.

9. Click Save to save your changes and close the Events Definition dialog box.

4.7.2. Editing Events

This procedure describes how to edit events that you expect to occur during the
operation.

To edit events:

1. From thetoolbar, click E Events Properties.

The Events Control Panel appears (see Figure 68), which contains a number
of predefined events for convenience.

2. Click Show List.

The Events Definition dialog box appears (see Figure 69), with a table
containing one defined event per row. See for a description of the Events
Definition table.

3. Select theevent you want to edit, and then click Edit.

The Create Event dialog box opens to allow you to edit the event (see Figure
70).
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4. Do thefollowing:
a. IntheEventID field, edit the event number.
b. IntheDescription field, edit the event description.

c. IntheSymbol field, edit the symbol as it should appear in the Events
Control Panel.

d. Inthecolor field, click on the color to open the color palette, and then
edit the color as it should appear in the Events Control Panel.

5. Click OK.
The Create Event dialog box closes.
6. Repeat steps 3-5 for each event you want to edit.
7. IntheEvents Definition dialog box, do the following:

a. Select the checkboxes of events that you want to appear as individual
buttons in the Events Control Panel.

b. Clear the checkboxes of events that you want to appear as options in the
drop-down menu in the Events Control Panel.

8. Click Save to save your changes and close the Events Definition dialog box.

4.7.2.1. Deleting an Event

This procedure describes how to delete an event from the Events Control Panel.

To delete an event:

1. From thetoolbar, click E Events Properties.

The Events Control Panel appears (see Figure 68), which contains a number
of predefined events for convenience.

2. Click Show List.

The Events Definition dialog box appears (see Figure 69), with a table
containing one defined event per row. See 4.7.3 for a description of the Events
Definition table.

3. Select theevent you want to delete, and then click Delete.

The event is deleted.

4.7.3. Events Definition Table

A description of each column is detailed below:

m  First column (notitle): A checkbox appears here after an event is defined.
When this box is checked, the event on that line appears in the Events Control
Panel dialog as a button; otherwise, it will appear in the drop down list.
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m  Event: Theevent code is shown in this column. Event codes are automatically
assigned but can be changed by the user; valid values are any number from 5
to 65536; values 0 through 4 arereserved for system use.

®m  Description: Description of the event.

®  Symbol: A 3-digit alpha-numeric symbol to identify the event. This will
appear on the event’s button, or represent the event in the drop-down list of
the Events Control Panel.

m  Color: This color will be saved in the data file, and can be used later in offline
review. If abutton is created representing the event in the Events Control
Panel dialog, its background will be of that color.

4.8. VERIFYING DIAGNOSTIC INDICATORS

This procedure describes how to verify that all Neuro Omega system components are
connected, and that the Main Unit is reading them correctly.

To verify diagnostic indicators:

1.  On thetoolbar, check if any diagnostic indicators appear, as follows:

. : Indicating that the Remote Control is not functioning or not
connected
v
. : Indicating that the Drive Headstage or MER Only Headstage

module is not functioning or not connected.

0 I
. m - m Indicating that the Headbox modules are not

functioning or not connected.
2. Fix the connections of any component as required.

3. Verify that no diagnosticindicators appear for the modules in use.

4.9. CONFIGURING DRIVE AND SAVE SETTINGS

This procedure describes how to configure drive and save settings, which is required for
first time use, and may be returned to subsequently as needed.

To configure drive and save settings:
1.  On themain screen, on the toolbar, click Settings.

The Settings dialog box appears (Figure 71).
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Dirive

Alphalmega Drive
Starting Depth [mm);

Macro To Micra Tip Distance [mm):

0.000

a0 -

Diive Speed [Apphes Only to PC In/Dut buttonz):

I

Laaging And Dizplay Opticns

Save In Each Site

Start Lagging After [sec): 2 -

Logging Duration [zec): a3 =

[T] 5 ave while Moving

[7] Clear channels dizplay on new site

[ Infinite

[ Cancel H Apply I[

Ok

l

Figure 71: Settings Dialog Box

2. In the Starting Depth field, refer to Table 5, page 28, and based on the
cannula you are using, enter the correct starting depth.

3. IntheMacroto Micro Tip Distance dropdown list, refer toTable 4, page 27,

and based on the electrode you are using, select the correct distance.

4. IntheDrive Speed area, move theslider to theright to increase the drive
speed, or to theleft to decrease the drive speed.

5. IntheLogging And Display Options, do one of the following:

a.
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Select Save in Each Site if you want Headstage and Headbox data saved
to thelog file each time the electrode stops advancing, and then proceed
to step 6.

Clear Save in Each Site if you want to manually click Save to start
saving Headstage and Headbox data manually, and then proceed to
step 7.

Note: For more information about saving, see section 4.19.
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6. If you selected Save in Each Site, do the following:

a. From the Start Logging After dropdown list, select the length of time (in
seconds) for Neuro Omega to wait after electrode stops advancing, to
start saving data to thelog file.

b. FromtheLogging Duration dropdown list, select the length of time for
Neuro Omega to save data to thelog file. The Infinite checkbox can be
selected if nonstop saving is required.

c.  Select the Save while Moving checkbox if you want Neuro Omega to
continue saving data to thelog file after it has started, or after you have
clicked Save —even if you have since advanced the electrode.

d. Select the Clear channels display on new site checkbox if you want all
the windows to be cleared from data at every new site.

Notes:

m  The drive moves until a step is reached, regardless of drive speed.

m  The thumb wheel on the remote control (see section 4.14, step 3) overrides
the drive speed defined in the Settings dialog box.

m  When using the MER Only Headstage the thumbwheel cannot be used.

7. Click OK.

The Settings dialog box closes, and the settings are saved.

4.10. VERIFYING STARTING DEPTH

This procedure describes how to verify the starting depth. This is a prerequisite for
creating a new trajectory.

4.10.1. Drive Headstage Module

To verify starting depth:
1.  On themain screen, on the toolbar, click Settings.
The Settings dialog box appears (see Figure 71).

2. In the Starting Depth field, refer to Table 5, page 28, and based on the
cannula you are using, verify the correct starting depth.

4.10.2. MER Only Headstage Module

To verify starting depth:
1. On themain screen, on the toolbar, click Settings.

The Settings dialog box appears (see Figure 71, page 85).

Neuro Omega User Manual

Page 86
for Medical Applications V1.4.2 age




LP
@ cﬂ'r@% Operation of the Neuro

- Omega System

— Dubeing Mot e

2. In the Starting Depth field, enter the drive starting depth value.

¢ Tousea distance to target calculation, enter the value as a negative
number (for example, starting 20mm above target should enter -20 into
the starting depth).

¢ Tousethevalues on thedrive, enter the actual depth, as it appears on
thedrive.

4.11. CREATING A NEW TRAJECTORY

This procedure describes how to create a new trajectory with up to five electrodes, each
electrode as its own track.

Note: When continuing an operation, all existing trajectories are
resumed.

To create a new trajectory:
1. Verify thefollowing;:

a. Theelectrode tip is advanced in the cannula to the starting position, as
described in section 3.3.

b. TheHeadbox modules are assembled, as described in section 3.4.

2. On themain screen, on the toolbar, click New Trajectory, and then, in the
confirmation box, click Yes.

3. Do oneof thefollowing:

a. IftheSet Position dialog box appears (Figure 72), do the following:

ESet Position

Fleasze Enter the Dinve Depth:

] @ Continue with 2nd feedback
10 () Continue withaut 2nd feedback.
[ Ok ] [ Cancel ]

Figure 72: Set Position Dialog Box
i.  Manually set the drive position, as described in section 4.12.

A popup appears asking if you want to move the drive to the
starting depth.
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ii. Continue with step 4.

b. If the Set Position dialog box does not appear, proceed to step 4.

4. Inthepopup, click Yes.

Note: For safety reasons, when moving to the starting depth, the drive
can only move forward towards the target manually. Therefore, if the
drive must advance to reach the starting position, and in step 4 you
clicked Yes, the drive stays in place. A popup appears, notifying you
that you cannot reset forward.

If the drive must advance to reach the starting position, then you must
advance it manually.

The New Trajectory dialog box appears (Figure 73).

General Settings:
Gl @ Left 1 Right

Set Target at Position: 28 mm

Ben-Gun:

Electrodes: 14| 2[W] 3] 4[] &[]

@ » Ben gun 1+ Bengun
8 8
Arteriol ateral ArterioMedial
8
Central
8 8
PosterioLateral PosterioMedial
[T Use Anatomy Mames
Froperties:
Ben Gun Hole # Y
Center X7 0.0 0.0

[ Cancel ][ ok ]

Figure 73: New Trajectory Dialog Box
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5. Inthe General Settings area, select the operation side.
6. IntheSet Target at Position field:

a. For theDrive Headstage — type the distance, in millimeters, from the
electrode tip to the target, as shown in Table 5, page 28.

b. For the MER Only Headstage — this value cannot be set, see
Section 4.10.2 on how to set the starting depth and trajectory.

c. When using the Nexframe or Starfix frames — the target position is at
20mm. See Sections 2.2.6.3 and 2.2.6.4.

7. Select the checkboxes for the electrodes you want to use, and then select the
Bengun configuration. Select the electrode tracks in the order that you want
them to appear in the Workspace.

8.  Select the Use Anatomy Names checkbox to display the Anatomy names in
the Workspace.

The trajectories arenumbered in the order that you click them.

9. If you have manually moved the XY frame adapter, then in the Properties
area, in theX and Y fields, type the offset values accordingly.

10. Click OK.
The following happens:
¢ Thetrajectory configuration is finalized.
¢ Theprogram creates the trajectory and activates OPRA.

¢ The Workspace displays the trajectory in the Trajectory graph, which
primarily describes the distance of the micro tip to the target. See
section 4.6.3 for a description of the Trajectory graph.

4.12. SETTING DRIVE POSITION

This procedure describes how to manually set the drive position. This is important if the
value on the Drive Headstage does not match the position according to the software, or if
thereis a problem with the Drive Headstage. This could happen if the drive was attached
at a position other than that from which it was previously detached.

To manually set the drive position:

1. Inthe Set Position dialog box (see Figure 72), select Continue with 2nd
Feedback.

2. Intheupper field, enter the value you read on thedrive.
3. Click OK.

Neuro Omega compares the value you entered with the 2nd feedback, which
is the value from the motor. One of the following happens:
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¢ If thevalueyou entered agrees with the value from the motor, the Set
Position dialog box closes.

¢ If thevalue from the motor disagrees with the value from the drive, the
Set Position dialog box closes but then reopens. Proceed to step 4.

4. Select Continue without 2nd Feedback (Figure 74), and then, in the upper
field, enter the value you read on the drive.

Fleaze Enter the Drive Depth:

0 (7 Continue with 2nd feedback

10 @ Continue without 2nd feedback,

]

[ Cancel ]

Figure 74: Set Position — Continuing without 2nd Feedback
5.  Click OK.

The Set Position dialog box closes, and Neuro Omega continues with the

value from the drive; not the value from the motor or from the software.

Note: If, as in step 4, you must continue without the feedback from the
motor, contact Alpha Omega support.

4.13. CHECKING IMPEDANCE

This procedure describes how to check the impedance of the electrodes and the modules.
This is important to verify their accuracy and integrity.

Note: It is recommended to check impedance immediately after the micro tip
has exited the cannula, 3 mm below the starting depth.

To check impedance:
1. In themain window, in the toolbar, click Imp.
The following happens:
¢ TheImpedance dialog box appears.
¢ Impedance is recalculated.
¢ TheImp button is deactivated.
Impedance measurement for the different contact types is as follows:

¢ Impedance for the micro tips is calculated with a 1000 Hz sine wave.
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¢ Impedance for the macro tips is calculated with a 1000 Hz sine wave.

¢ Impedance for the Headbox modules is calculated with a 30 Hz sine
wave.

2. Torecalculate while the window is open, click Recalculate.

4.14. MANIPULATING THE DRIVE HEADSTAGE

Note: This section does not apply for the MER Only Headstage
This procedure describes how to lower the electrode towards the target, using the drive.
This procedure is performed in conjunction with section 4.15.
To lower the electrode toward the target:
1. In theTrajectory area, do the following:
a. Verify you are viewing the correct hemisphere.

b. Inthegraph, click within the vertical electrode track strips until the
electrode track you plan to manipulate appears circled in the Bengun
representation at the bottom right.

2. Inthe Step Size field, enter a positive value, maximum 1 millimeter.
3. Do thefollowing:

¢ Inthetoolbar of the Workspace, click Drive In to drive the electrode
down one step towards the target (clicking Drive Out drives the
electrode up onestep away from the target).

¢ From theremote control, turn the thumb wheel to theright to drive the
electrode down towards the target (turning it to the left drives the
electrode up away from the target).

Note: The further you rotate the thumb wheel, the quicker the distance
of the step is covered. Using the thumbwheel replaces the slider in the

Drive Speed area of the Settings dialog box (see section 4.9, step 4).
Each drive movement appears in the Trajectory area.
Adjust the scale of the Trajectory graph as required by doing the following:
a. Right-click and drag to move the scale up and down.
b. Left-click and drag to zoom in and out within the scale.

To make identifying areas easier, use the Colors bar, as follows:
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a. Select a color.

b. Highlight an area in the electrode track strip.

4.15, MONITORING ACTIVITY

The following procedure describes how to perform online monitoring of the
electrophysiological activity derived from the Drive Headstage and the modules. This
monitoring is used for target localization. Monitoring activity is generally performed in
conjunction with manipulating the Headstage, described in 4.14, at each recording site.

To monitor electrophysiological activity:
m  See section 4.15.1 for monitoring any of the following channels:
¢ EEG: Electroencephalography signals
¢ EMG: Electromyography signals
¢ Micro SPK: Spike filtered continuous signals from the micro tip
¢  Micro RAW: Raw continuous signals from the micro tip
¢ Micro SEG: Spike filtered segmented signals from the micro tip
¢ Macro LFP: LFP filtered continuous signals from the macro tip
¢ Macro RAW: Raw continuous signals from the macro tip
¢ Analog In: 12 bit analog input

m  See section 4.15.1.6 for monitoring spikes from the micro tip in the spikes
raster.

m  See section 4.15.1.6 for monitoring segmentation spike sorting from the micro
tip.

m  See section 4.15.2 for monitoring Digital input and Port signals from and
external digital input system

4.15.1. Monitoring Channels

This procedure describes how to monitor channels during the target localization process.

To monitor a channel:

2
1. Fromthe Windows List button[% , select a channel Workspace window.

The window appears (Figure 75), with each channel in the window appearing
in its own graph.
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Figure 75: Channel Workspace Window

2. For each graph, do any of the following:

L

Impedance is listed in the upper right corner. To refresh the impedance
value, in the toolbar, click Imp, and then click Recalculate, as described
in section 4.13.

Adjust the channel voltage or time scales, as described in section 4.15.1.1.
Listen to a channel sound, as described in section 4.15.1.2.

Ground a channel, as described in section 4.15.1.3.

Change the channel name, as described in section 4.15.1.4.

Make use of the information line by clicking theline and dragging it up
or down, as described in section 4.15.1.4.

Apply a recording reference to the contact, as described in
section 4.15.1.6.

Make use of thelevel lineby clicking theline and dragging it up or
down.
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Note: The level line is relevant for monitoring micro segmentation spike
sorting, as described in section 4.15.3.2, and monitoring spikes in the
spikes raster window, as described in section 4.15.4.

4.15.1.1. Adjusting Channel Scales

This procedure describes how to adjust the voltage scale and time scale of the graphsin a
Workspace window.

To adjust a graph scales:
1. Adjust the voltage scales of a Workspace window by doing the following;:
¢ Tozoomin, drag up on thescale.
¢ Tozoom out, drag down on thescale.

¢ To offset the voltage access, right-click and drag up to move up, and
down to move down.

¢ Do thefollowing:

i.  Right-click anywherein the window, and then select Set Group
Scales.

The Set Group Scales dialog box appears.

ii. Inthe Voltage Scale area, enter the absolute voltagelevel for the
graphs in microvolts, and then click OK.

The scales change accordingly.
2. Adjust the timescale of a Workspace window by doing the following:
¢ Tozoomin, drag rightward on the scale.
¢ Tozoom out, drag leftward on the scale.
¢ Do thefollowing;:

i.  Right-click anywherein the window, and then select Set Group
Scales.

The Set Group Scales dialog box appears.

ii. IntheTime Scalearea, enter the duration that the graphs should
cover, in milliseconds, and then click OK.

The scales change accordingly.
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4.15.1.2. Toggling a Channel’s Sound
This procedure describes how to toggle a channel sound on and off. The volume for the
sound is controlled on the keyboard, or through the operating system sounds.
To toggle a channel sound on and off:

®m  From thechannel graph, at the upper right corner of the channel, toggle the
speaker icon:

. m indicates the sound is off.
. indicates the sound is on.
®  From theremote control, do the following;:
a. Pressthe Micro-Macro button to select either micro or macro.
b. Pressthe Channel button to select the channel.

Press the Sound button to turn the sound on or off.

Note: Only one channel sound can be on at a time. Toggling on the
sound of one channel toggles off the channel that was previously on.

4.15.1.3. Grounding a Channel

This procedure describes how to ground a channel. This is helpful, for example, when the
channel is especially noisy, and the noise enters the other channels.

To ground a channel:
1. In thegraph of the applicable channel, right click, and then select Ground.

The channel is grounded. Data still comes in, but it is with low noise because
the channel is grounded at the first amplifier.

Note: To disconnect the ground and return data streaming in the graph,
right click again, and then clear Ground.
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4.15.1.4. Changing a Channel Name
This procedure describes how to change a channel name. This is helpful, for example, to
label a channel according to the electrode anatomical location.
To change a channel name:
1. Inthegraph of theapplicable channel, right click, and then select Set Name.

2. Type thenew name of the channel in the Channel New Name box, and click
OK.

Channel Current Mame: EEG 3 /01

Channel New Name: EEG 3/01-

([t ) ooy ) (o]

Figure 76: Set Channel Name

4.15.1.5. Using the Information Line

This procedure describes how to use the information line (see Figure 75) in channel
graphs (informational only). It enables the user to measure the amplitude of the signal. It
is a displayed figure only and has no effect on segmentation.

To use the information line:
1. Drag theinformation line up or down along the graph.

The amplitude value of the information line appears at the top of the graph.

4.15.1.6. Applying a Recording Reference to a Contact
This procedure describes how to apply a recording reference to a contact in a channel
graph as a means of reducing the amount of noise. This is known as flexible referencing.
Consider the following while using the flexible referencing function:

®m  In general, use an electrode that is lacking in action potential activity as the
reference contact.

m  All signal types for a specific contact are affected, as referencing is done by
means of simple substation on the raw signal before any filtration. This
includes RAW, SPK, LFP, SEG, EMG, and EEG.

®  Donot usea contact as a reference that is already referencing another contact.

m  Make sure to use reference contacts that are in close vicinity of the referenced
contact.
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To apply arecording reference to a contact:

1. In thechannel graph to which you want to apply a reference, right-click, and
then select Set Group Reference.

2. Select the contact to use as the reference, and then click OK.
The following occurs:
¢ TheSet Group Reference dialog box closes.
¢ Theselected contact begins serving as reference.

¢ Inthechannel graphs, for each channel, the channel referencing appears,
followed by the channel referenced (Figure 77).

00 _|wcro LFF 01 - Macra LFF 02 Imp=01.00k

Figure 77: Macro LFP 01 Referencing Macro LFP 02

4.15.2. Monitoring Digital Input Channels

This procedure describes how to monitor digital input channels.

To monitor digital input channels:

2
1. Fromthe Windows List button% , select a digital input Workspace window.

The window appears (Figure 78), with each input bit in the window
appearing in its own graph.

EIIE[I:I]H ‘ ‘ ‘

o3 [ (1] ]

Ol 4 (0] ‘

Figure 78: Single-Bit Digital Input Display
For each input bit:
¢ A colored tic mark indicates the change to active high (1).

¢ A whitetic mark indicates the change to active low (0).
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¢ Thelast status of every channel is also displayed by the channel label.
For each input bit, do any of the following;:

¢ Adjust thebit’s time scales, as described in section 4.15.1.1.

4.15.3. Monitoring Micro Segmentation Spike Sorting

This procedure describes how to monitor micro segmentation spike detections. This is
done, by first defining templates to catch the spikes based on the threshold level (level
line), and then monitoring the spikes sorted in individual windows per template.

Most of the spike sorting procedureis performed in the main segmentation window, as
described in section 4.15.3.1.

To monitor the micro segmentation spike detections by template:

1. Set thethreshold level line, and then define the spike sorting templates, as
described in section 4.15.3.2.

2. For each template, define the template variation, as described in
section 4.15.3.3.

3. For each template, add Include Windows, as described in section 4.15.3.4.

4. Monitor the spike segments per template, as described in section 4.15.3.5.

4.15.3.1. Main Segmentation Window Navigation

The main segmentation window (Figure 79) is divided into three parts:

®  Online sorting graph, in which the templates are defined from the spikes
passing the threshold

m  Template histogram, containing a histogram of a template when selected

m  Template graphs, one for each template and one for all spikes passing the
threshold
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# Main Segmentation

Online sorting graph

Template histogram

Template graphs

Figure 79: Main Segmentation Dialog Box

The online sorting graph toolbar (Figure 80) contains the following tools:

123 LARTHI *iralﬁ

Figure 80: Online Sorting Graph Toolbar

m ' (Template 1): When selected, only spikes matching template 1, its
template points, its window discriminator if active, and its histogram are
displayed, in addition to all unsorted spike segments.

= 2 (Template 2): When selected, only spikes matching template 2, its
template points, its window discriminator if active, and its histogram are
displayed, in addition to all unsorted spike segments.

m @ (Template 3): When selected, only spikes matching template 3, its
template points, its window discriminator if active, and its histogram are
displayed, in addition to all unsorted spike segments.
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« H (Template 4): When selected, only spikes matching template 4, its
template points, its window discriminator if active, and its histogram are
displayed, in addition to all unsorted spike segments.

m L (Level): When selected, only unsorted spikes are displayed. No template
points, window discriminator, or histogram are shown.

m A (All Segments): When selected, all spike segments are displayed, whether
sorted into a template or left unsorted. No template points, window
discriminator, or histogram are shown.

m T (Define Templates): Freezes the spike segments, and commences
template definition mode.

m I (Inclusion Windows): Adds the first Include window, used for fine
tuning the spike selection, or removes all Include windows.

m  Sb® (Crossing): Determines whether crossing is on the up or down.

« B (Sound): Toggles sound on or off.

When a template is selected, the firing rate (FR) of that templateis displayed at the
bottom right corner of the online sorting graph. When ‘b is selected, the firing rate of the

unsorted spikes is displayed. When A is selected, the combined firing rate of all spikes is
displayed.

4.15.3.2. Defining Spike Sorting Templates

This procedure describes how to define spike sorting templates. This is the first step in
Monitoring Micro Segmentation Spike Sorting.

Note: Spike sorting templates are not saved across different trajectories.

To define the spike sorting templates:

2

1. Fromthe Windows List button% , select the micro segmentation window.
The micro segmentation window appears (see Figure 75), with each channel
in the window appearing in its own graph.

2. Inthegraph of the channel whose spikes you want to monitor, do one of the

following:

¢ If you want to sort the spikes crossing thelevel line in the rising
direction, select theup arrow FZ

¢ If you want to sort the spikes crossing thelevel line in the falling
direction, select the down arrow =

Note: If the down arrow does not automatically appear, select the up
arrow first - and it appears.
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3. Set thethreshold level for the spikes by dragging thelevel lineup or down
the voltage scale.
=t
4.  From the Windows List button & , select the main segmentation window.

The main segmentation window appears, with the online sorting graph
displaying in white the spikes passing the threshold set in step 3.

5. Atapoint when the spikes separate into groups, from the online sorting
window toolbar, click T .

The following occurs:
¢ Theonlinesorting graph freezes.
¢ Template definition mode commences.

¢ Thewindow cursors appear, color coded to correspond to the four
templates (Figure 81).

Figure 81: Color Coded Window Cursors

¢ Saving options appear at the bottom of the graph (Figure 82).

v X< >

Figure 82: Template Definition Saving Options
The following options are available:

¢ Change which template point is placed on the template in the time
axis by using theleft (=) and right (* ) buttons.

e Manually move the template points.
e After all templates have been defined, click ¥ to save.
e Ifnecessary, click X to cancel.

The window cursor provides an automatic approximation of template
points. The approximation is based on the signals falling within the
window cursor.

6. Define each template as required by performing steps 7-8.

7. Move the corresponding window cursor to the segments comprising the
template in the following ways:

¢ Dragthewindow cursor.

¢ Enlargethe window cursor by dragging one or both of its horizontal
ends.
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Note: Verify that the position of the window cursor includes the desired

spikes. The actual position of the window cursor along the XY axis does
not matter.

As the window cursor is moved over the spikes, the spikes are
automatically marked with the template points.

Note: To see the template points of a previously-set template, click the
template’s window cursor.

8. By default, the system puts the first template point at the level crossing line. If
necessary, perform manual adjustments as described under Figure 81.

The following happens:

¢ Theonlinesorting graph displays iterating segments for all templates.
Spikes falling under a template are displayed in the template color.

¢ In thetemplate graphs, the spikes are sorted according to template. For

example, Template ‘¥ appears in the Unit 1 graph, and the Level graph
contains all those spikes not falling under any template.

9. Continue with 4.15.3.3 to define the template threshold for each template.

4.15.3.3. Defining the Template Variation

This procedure describes how to define the template variation for a spike sorting
template defined in section 4.15.3.2. It is the second step in Monitoring Micro
Segmentation Spike Sorting.

The threshold of a template is the similarity a spike must be to the template, in which a
low threshold catches more spikes, and a high threshold, less.

The template threshold is defined using the template histogram (Figure 83), which
displays a distribution of spike variability.
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Detection Noise Scale
Threshold Threshold

Figure 83: Template Histogram

Spike variability is the sum of the squared differences (SSQ) between a segment and the
template, as follows:

m  Themore similar a spike is to the template, the closer to 0 on the X axis the
spike distance appears.

m  Thetime scale portrays the absolute spike variability in the SSQ value.

m  Thedetection threshold defines how similar a spike must be to be considered
a template match.

m  Thenoise threshold defines how much of the histogram to display beyond
the detection threshold.

To define the variation for a template:

1.  Fromthetoolbar of the online sorting graph, select a template (see Figure 80,
page 99).

Only that template spikes appear in the graph; below it, the graph the
template histogram appears (see Figure 83).
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Do the following:

a. Dragthe Xaxis to include more or less spike distances. Including more
spike distances allows you to set the threshold more accurately.

b. Dragthenoise threshold along the Y axis. The farther it is to 0, the fewer
spike variability on the histogram, as more are defined as noise.

c. Drag thedetection threshold along the Y axis. The closer it is to 0, the
fewer spike variability are defined as matches.

Changes made, takeeffect immediately, but may not be visible for a few
seconds.

4.15.3.4. Adding Include Windows

This procedure describes how to add Include Windows to the online sorting graph. This
is the third step in Monitoring Micro Segmentation Spike Sorting.

An Include Window fine-tunes the accuracy of the template, and is helpful in a situation
when a group of spikes matches a template, yet the group’s tail differs before or after the
template area. When added, spikes are only matched to a template if they pass through
the Include Window as well.

Up to three Include Windows can be added for each template.

To add Include Windows to a template:

1.
2.

From the toolbar of the online sorting graph, select a template (see Figure 80).

Only the present template spikes appear in the graph. Below it, the template
histogram appears (see Figure 83).

From the toolbar of the online sorting graph, click I

An Include Window, which looks like another window cursor, appears on
thelevel line.

Move the Include Window to the spikes comprising the template in the
following ways:

¢ Drag thelnclude Window.

¢ Enlargethe Include Window by dragging one or both of its horizontal
ends.

Note: Verify that the position of the window cursor includes the desired
spikes. The actual position of the window cursor along the XY axis does
not matter.

Neuro Omega User Manual

P 104
for Medical Applications V1.4.2 age




LP
@ ﬁ%ﬁtﬁt Operation of the Neuro

- Omega System

— Dubeing Mot e

5. Toadd another Include Window, do the following:

a. Right-click on the online sorting graph, and then select Include > an
Include Window.

Another Include Window appears on the level line.
b. Repeat step 4 to move the Include Window to the desired position.

To remove an Include Window from a template, right-click on the online
sorting graph, select Include, and then clear the Include Window.

Note: To turn off the Include Window, click ‘I .

4.15.3.5. Monitoring the Spike Templates
This procedure describes how to monitor the spikes as they fall into the templates. It is
the final step in Monitoring Micro Segmentation Spike Sorting.
To monitor the spike templates:

®  Intheonlinesorting graph or the corresponding template graph, toggle the
spikes of a template to appear or disappear by right-clicking, and then
selecting or clearing the template.

m  To adjust the voltage scales of all of the template graphs, do the following:

a. In any of the template graphs or the online sorting graph, right-click, and
then select Set Group Amplitude.

The Set Group Scale dialog box appears (Figure 84).

Time Scale:

1250 m5ec
Wolage Scale:
B + 144 n

Figure 84: Set Group Scale Dialog Box
b. Adjust the Voltage Scale, and then click OK.

The voltage scale is adjusted.
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Monitoring Spikes in the Spikes Raster Graph

This procedure describes how to monitor micro segmentation spike detections in a fixed
time, in a spikes raster representation. Spikes determined by the threshold set by the level
line in the micro segmentation window, or a spike sorting template as defined in

section 4.15.3.2, compose the raster. Oneline in the spikes raster graph represents a spike
or template match.

Note: The selected spikes raster graph displays only one channel at a
time.
To monitor the spikes raster graph:
1. Do one of the following:

¢ If you want the spikes raster graph composed of spikes determined by a
spike sorting template, then do the following:

i.  Define the template as described in section 4.15.3.2.
ii. Define the template threshold, as described in section 4.15.3.3.
iii. Continue with step 5.
¢ If you want the spikes raster graph composed of spikes determined by
thelevel linein the micro segmentation window, then continue with
step 2.
%ﬂ
2. Fromthe Windows List button = , select the micro segmentation window.

The micro segmentation window appears (see Figure 75), with each channel
in the window appearing in its own graph.

3. Inthegraph of the channel whose spikes you want to monitor, do one of the
following:

¢ If you want theraster composed of spikes crossing thelevel linein the

rising direction, select theup arrow P2 .

¢ If you want theraster composed of spikes crossing thelevel linein the

falling direction, select the down arrow 'S .

Note: If the down arrow does not automatically appear, select the up
arrow first, and it appears.

4. Set the threshold level for the spikes composing the raster by dragging the
level line up or down the voltage scale.
B
5. Fromthe Windows List button ™ , select the spikes raster window.

The spikes raster window appears (Figure 85).

Neuro Omega User Manual

Page 106
for Medical Applications V1.4.2 age




(R /L2t
2 1’W'_A Operation of the Neuro

Trmm— Omega System

3 Spikes Raster 2

:E-:-:-;:u‘ ‘ ”

] ||\ Il‘ll||
||‘\|I |I I ‘ ! IHllllll

I ! 111
Ill‘ll | |"”I| ll 1|||| I|II [ || |IH

Figure 85: Spikes Raster Window

Thelevel lineis white, while the templates match the colors of the template

match windows.

6. Right-click in the graph area, and then verify that Level Line is selected.
7. Right-click again in the graph area, and then select Options.

The Raster Options dialog box appears (Figure 86).

Scales
Dwration [mSec): 1000
Foves: a0
Channels
Digital Input Trigger: | More - |
| Cancel | | Apply | | 2k, |

Figure 86: Raster Options Dialog Box
8. Do the following:

¢ IntheScales area, in the Duration field, type the amount of time (in
milliseconds) for the spikes to appear in onerow, in a first-in first-out
method.

Note: You can change the duration also in the graph itself, by dragging
the time scale at the bottom.
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In the Rows field, type the amount of rows that can appear on the screen
at onetime, in a first-in first-out method.

From the Digital Input Trigger dropdown, select the digital input to use
as the trigger, as follows:

¢ When thedigital signal changes state from 0 to 1, this is marked in
theraster with an X.

¢ When thedigital signal changes state from 1 to 0, this is marked in
theraster with an O.

Note: See section 3.5 for connecting an external digital input system.

9. Do oneof thefollowing:

L

L

Click Apply to apply your settings while keeping the Raster Options
dialog box open.

Click OK to apply the settings and close the Raster Options dialog box.

Monitoring Spikes in the Interspike Interval
(ISI) Graph

This procedure describes how to monitor micro segmentation spike detections, which are
repeated in a certain frequency; i.e. firing rate, in a bins drawing. Spikes determined by

the threshold set by thelevel line in the micro segmentation window, or a spike sorting
template as defined in section 4.15.3.2, compose the graph. Bins drawing in the graph
represents a spike or template match of a certain firing rate.

Note: The selected Interspike Interval graph displays only one channel
at a time.

To monitor the ISI graph:

1. Do one of the following:

L

If you want the ISI graph composed of spikes determined by a spike
sorting template, then do the following:

i.  Define the template as described in section 4.15.3.2.
ii. Define the template threshold, as described in section 4.15.3.3.
iii. Continue with step 5.

If you want the ISI graph composed of spikes determined by the level
line in the micro segmentation window, then continue with step 2.
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2. Fromthe Windows List button% , select the micro segmentation window.

The micro segmentation window appears (see Figure 75, page 93), with each
channel in the window appearing in its own graph.

3. Inthegraph of the channel whose spikes you want to monitor, do one of the
following:

¢ If you want the ISI composed of spikes crossing thelevel line in the

rising direction, select the up arrow ¥ .

¢ If you want the ISI composed of spikes crossing thelevel line in the
falling direction, select the down arrow " .

Note: If the down arrow does not automatically appear, select the up
arrow first, and it appears.

4. Setthethresholdlevel for the spikes composing the raster by dragging the
level line up or down the voltage scale.

i
5.  Fromthe Windows List button % , select ISI window.

The Interspike Interval window appears (Figure 85).

=

.‘3‘ Inter Spike Interval

SEG O

100 200 300

Figure 87: ISI Window

Thelevel lineis white, while the templates match the colors of the template
match windows.

4.15.6. Monitoring EEG signals in Color Density Spectral
Array Graph.

This procedure describes how to monitor Fast Fourier Transform (FFT) of the EEG signal,
which is calculated for a selected period of time, in a color density drawing. Color is
determined by the amplitude — blue color for the smallest values and red color for the
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biggest. Y axis represents time; X axis represents frequency range of the EEG channel
(according to the channel filters). Spectral edge line can be added to the graph.

Notes:

m  The Color Density Spectral Array graph displays only one channel at
a time.

m  The calculated data of the Color Density Spectral Array is not
saved.

To monitor the Color Density Spectral Array graph:

2
1. Fromthe Windows List button = , select Color Density Spectral Array
window.

The Color Density Spectral Array window appears (Figure 88).

) EEG Color Density Spectral Array [ESHROET X"

Figure 88: Color Density Spectral Array Window

Thelevel lineis white, while the templates match the colors of the template
match windows.

2. Right-click in the graph area, and then select Options.
The Color Density Spectral Array dialog box appears (Figure 89).

Neuro Omega User Manual

P 110
for Medical Applications V1.4.2 age




LP
@ 01%%{ Operation of the Neuro

e Sviming o Teckmakey Omega System

La
O Color Density Spectrum Options L 23
Channel
Set Channel EEG1/01 v
FFT
Space Between Rows: 0
Update Rate [Sec]: 2

FFT Average Time [Sec]: 10
Display Notch
@ No Notch SOHz 60 Hz
Window Size [Hz]: 2
Cut-OFfF
Amphtude [V] Before: 10
Amplitude[V] After: 0
Spectral Edge
Disable
©) Enable 95 %

Cancel | | Apply [ ok |

[

Figure 89: Color Density Spectral Array Dialog Box
3. Do thefollowing:

¢ Inthe Channels area, from the Channel dropdown list, select the
channel you want to monitor.

¢ Inthe Space Between Rows field, type the distance between rows in
Pixels.

¢ Inthe Update Rate field, type the time in seconds for updating the row
in the display.

¢ IntheFFT Average Time field, type the time in seconds for calculating
the average of the FFT.

¢ From the Display Notch field, choose 50 Hz or 60 Hz to remove the
unselected notch from the display.

¢ Inthe Window Size field, type the band width value of thenotch in Hz.

¢ Inthe Amplitude field, type the maximum value allowed to be
displayed (and calculated in the FFT average) in the Before field, and
type the replacement of these values in the display in the After field.

¢ From the Spectral Edge section, set an edge to display the percentage of
power under the displayed frequency.
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Notes:

m  When the chosen function entails clearing data or changing channel
(for example, choosing a different channel, or changing the Cut-
OFF settings), the outcome is not reversible - all previous
calculations will be lost.

4.16. OPRA

OPRA (Online Pattern Recognition Algorithm) is a tool that provides visual feedback on
neural activity throughout the trajectory. It appears in an electrode track of the Trajectory
graph from the moment you create the new trajectory, and appears in a printed trajectory.
Changes in neural activity and signal energy are estimated by two functions: the energy
of therecorded signal and the spike firing rates. As these increase, the OPRA bar changes
from white (no activity) to red (increased activity).

The OPRA process is as follows:

1. OPRA takes a two-second snapshot at each new depth while you drive the
trajectory (data must belogged for this to occur — see section 4.9)

2. Based on the snapshot, OPRA calculates the increase in neural activity.

3. OPRA provides visual feedback in the electrode track of the trajectory in the
Trajectory graph.

OPRA is calculated at each site with the root mean square of the spike signal at that site.
The first five sites are used a reference for the track. Each electrode is calculated
individually. Using OPRA can “help the surgical team assess in real-time the location of
the STN in the trajectory.” Particularly, “the entry into and exit from the STN can be
predicted.””

4.16.1. Assessing OPRA Feedback

This procedure describes how to assess OPRA feedback in the Trajectory graph.
To assess OPRA:

1.  Ateach recording site, in the Trajectory graph, select the electrode track for
which to assess OPRA feedback.

OPRA feedback appears for theelectrode track (Figure 90).

* This process is described at length in Rea/-Time Refinement of Subthalamic Nucleus Targeting Using
Bayesian Decision-Making on the Root Mean Square Measure, by Moran, Bar-Gad, Bergman, and
Israel.
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Figure 90: OPRA Feedback Appearing in the Trajectory Graph
2. Assess the OPRA feedback, as follows:

¢ If the OPRA representation is white, this indicates low neural activity.

¢ If the OPRA representation is red, this indicates high neural activity.

4.16.2. OPRA Best Practices

For best use, do the following:

m  Create thenew trajectory only after everything else (electrodes, cables,
assembly) has been prepared, as setting up can interfere with the OPRA
calculation.

®m  Create thenew trajectory after completing the impedance check as described
in section 4.13.

m  Move the threshold for spike sorting outside the noise, so that the firing rate
is not calculated from the noise, as OPRA takes the firing rate into account.

m  Ensurethat Save in Each Site is selected, as described in section 4.9.
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USER EVENTS

The following procedures describe methods for inserting placeholders in thelog file, at
each recording site, for subsequent review:

®  Marking Events from the Events Control Panel, as described in section 4.17.1

®  Marking Events whilein the Events Definition table, as described in
section 4.17.2

®  Adding remarks, as described in section 4.17.3

Before the operation, define the events you expect to encounter during the experiment, as
described in section 4.7. During the operation, have the Events Control Panel open to
mark these events.

All event values are stored in user-defined digital port number 21, while remarks are
stored in Stream Format. The default log file location is under the patient reference in the
surgeries data folder on C:\.

Note: New events are not saved across patients.

4.17.1. Marking Events from the Events Control Panel

This procedure describes how to mark events on the Events Control Panel. The events
appear in thelog files for review.

This is the simpler way of marking events. The other way is from the Events Definition
table, as described in section 4.17.2.

To mark events:

1. From thetoolbar, click E Events Properties.

The Events Control Panel appears (see Figure 68). The panel contains a
number of predefined events for convenience.

2.  Tomark an event, in the Predefined Events area, do one of the following:
¢  Select an event button.
¢ Fromthedropdown list, select an event.

3. Click Send.

Theevent is marked in thelog file.
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4.17.2. Marking Events from the Events Definition Table

This procedure describes how to mark events while already in the Events Definition
table. This is helpful if you have edited events (see section 4.7.2) during monitoring. The
events appear in thelog files for review.

The simpler way to mark events is from the Events Control Panel, as described in
section 4.17.1.

1. From the Events Definition dialog box (see Figure 69, page 81), select the
event you want to send for logging, and then click Send.

Theevent is marked in thelog file.

4.17.3. Adding Remarks

This procedure describes how to add remarks, which are text comments. The remarks are
stored in thelog file in a stream format.

To add remarks:

1.  From thetoolbar, click E Events Properties.

The Events Control Panel appears (see Figure 68); the panel contains a
number of predefined events for convenience.

2. Click Mark.
The following happens (Figure 91):
¢ Thetext field is enabled.
¢ TheMark button changes to Cancel.

¢ After entering text in the Remarks field, the Send button activates.
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Figure 91: Events Control Panel, Remarks Enabled

If you want to cancel the remark, click Cancel.
3. Enter your remark, and then click Send.

In thelog file, the timestamp of the message is from when the user clicked
Mark.

TRAJECTORY PRINTING

The following procedures describe printing the trajectory, which is useful for review:

% Printing the Selected Track

% Printing an Active

The printout can be saved and attached to the patient file, or viewed later to compare all
the depths together. OPRA (see section 4.16) is also shown in the dots on the depth
locations.

Printing the Selected Track

This procedure describes how to print the selected recording site in the Trajectory graph
for review.

To print the trajectory:
1. Double-click anywhere on the trajectory graph (Figure 66).

The Print Trajectory dialog box appears (Figure 92), containing a version of
the Trajectory graph, as follows:

¢ Each row of the graph describes the activity of onerecording site.

¢ Therecording sites are divided into pages of ten to a page.
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Figure 92: Print Trajectory for a Selected Track

2. Prepare the printjob by selecting, from the Amplitude dropdown list, the
amplitude, in millivolts, of the traces that you want to appear in the print job.

3. Click Print.

The trajectory is printed.

4.18.2. Printing an Active Track

This procedure describes how to print any of the active tracks for review.

To print the trajectory:
1.  Fromthetoolbar, click Print Trajectory.

The Print Trajectory dialog box appears (Figure 93), containing a version of
the Trajectory graph, as follows:

¢ Each row of the graph describes the activity of one recording site.

¢ Therecording sites are divided into pages of ten to a page.
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Figure 93: Print Trajectory Dialog Box
2. Prepare the printjob by doing any of the following;:

¢ Click Prev Page or Next Page to open the page of recording sites you
want to print.

¢ IntheSide area, select the hemisphere of the trajectory you want to
print.

¢ From the Trajectory dropdown list, select the trajectory (left or right)
you want to print.

¢ From the Track dropdown list, select the track of the trajectory that you
want to print.

¢ From the Amplitude dropdown list, select the amplitude of the traces
that you want to appear in the print job, in millivolts.

3. Click Print.

¢ Thetrajectory is printed.

Neuro Omega User Manual

P 118
for Medical Applications V1.4.2 age




LPH
@ éiw’@é Operation of the Neuro

Omega System

4.19. SAVING DATA TO THE LOG FILE

This procedure describes how to save the current data set from thessite to thelog file
during monitoring, for later review. Settings for saving automatically arelocated in the
Settings dialog box, as described in section 4.9.

Note: The default file location is under the patient reference in the
surgeries data folder on C:\.

To save manually:
Do any of the following:
m  From thetoolbar, click Save.
®  Fromtheremote control, press the Save button.
The following happens when saving is activated, either automatically or manually:
®  In theTrajectory graph:
¢ Creates a one-second-trace segment (left pane of the laptop screen)
¢ Displays OPRA (see section 4.16)

m  Savethecontinuous data to thelog file

Note: You can save manually even when you have configured automatic
saving.

4.20. STIMULATION

Perform stimulation after successfully determining placement (see section 4.1, step 9). The
workflow for stimulation is as follows:
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1. Set up stimulation for the channel, including defining the waveform, the
amplitude, and the return channel, as described in section 4.20.1.

2. Apply thestimulation, as described in section 4.20.2.

3. Monitor the stimulation with the current monitor, which displays the real
injected current value, as described in section 4.20.3

4.20.1. Setting Up Stimulation

This procedure describes how to set up stimulation, which is necessary before applying
stimulation to the patient. Stimulation setup includes selecting a specific electrode,

selecting a defined stimulation pulse or waveform, and defining duration and frequency,
among other things.

To set up stimulation:

1. Fromthetoolbar, from the Stim Channel dropdown list, select the channel
through which to send the stimulation.

2. Fromthetoolbar, select Stim Setup.

The Stimulation Setup dialog box appears (Figure 94).

Stirulation
) Disabled @ Enabled

Sound during stirmulation.

All'Waves

Stim. Contact: ticro 1 /01 -
Retumn Channel. Global Retum -

Diurstion [sec): 40

Square 'Wave
Pulze Shape:
1. Inter Pulse Delay [mSec) L
2 Phase Width [mSec): 0.08
3 Amplitude [mA): 1]
Amplitude Step Size (ma): 1Al
Frequency [Hz] 130
Arbitrary wWave
Frequency [Hz) 10
[ Cancel ] [ Apply ] [ Ok ]

Figure 94: Stimulation Setup Dialog Box
3. In theStimulation Setup dialog box, do the following:
¢ Verify that Stimulation is Enabled.

¢ For abeep to sound for the duration of the stimulation, select Sound
during Stimulation.
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Note: The beep is not as loud as the recorded signal; turn the volume

up to louder to hear this.

¢ Inthe All Waves area define the following:

Stim. Contact: is the required stimulation contact. From the
Dropdown box, select any contact available for stimulation.

In the Return Channel dropdown list, select the channel through
which to return the stimulation (see section 4.20.2, step 1) by doing

one of the following:

e If you plan to apply the stimulation from a micro channel, select

another micro channel or a macro channel.

e Ifyou plan to apply the stimulation from a macro channel, select

another macro channel.

e Ifyou plan to apply the stimulation from an EMG channel, select

another EMG channel.

e Select Global Return for the current to return through the global
stimulation return. In the Drive Headstage, this is shorted to
ground. In the Headbox modules, thereis an individual

connector (see section 3.4).

Note: You may not return the stimulation by the same channel through

which it was applied.

e Duration: is the duration of one stimulation season.

Note: When applying stimulation, stimulation lasts for as long as you
press the stimulation button, unless the value in the Duration field is

less.

¢ IntheSquare Wave area, from the Pulse Shape dropdown list, select
one of the waveforms:

Biphasic - Asymmetric
Biphasic —Initial Negative
Biphasic — Initial Positive
Monophasic — Initial Negative

Monophasic — Initial Positive

Note:
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m  If you selected the Biphasic waveform from the Pulse Shape
dropdown list, each phase has this duration (one positive and one

negative).

m  The question mark beside Square Wave can be clicked to show the
shape and parameters of the selected Pulse Shape

¢ In theInter Pulse Delay field, type the length of time between pulses in
milliseconds.

¢ InthePhase Width field, type the duration of the phase in milliseconds.

¢ Inthe Amplitude field, type the pulse phase amplitude of the
stimulation in milliamps.

¢ Inthe Amplitude Step Size field, type the step size of the amplitude of
the stimulation in milliamps.

¢ IntheFrequency field, type the frequency of the stimulation in Hertz.
4. Do oneof the following:

¢ Toimplement setup and close the Stimulation Setup dialog box, click
OK.

¢ Toimplement setup and leave the Stimulation Setup dialog box open,
click Apply.

5. Define how the evoked potentials upon stimulation are viewed in the evoked
potentials window (as required), as described in section 4.21.

4.20.2. Applying Stimulation to the Patient from the
Toolbar

This procedure describes how to apply stimulation to the patient from the toolbar, and
monitor the stimulation.

To apply stimulation to the patient from the toolbar and monitor the stimulation:
1. Do thefollowing:
¢ Toselect the channel from which to send the stimulation:

i.  From thetoolbar, from the Stim Channel dropdown list (see
Figure 63), select a channel.

ii. From theremote control (see Figure 22, page 36), press the Micro-
Macro button to select either micro or macro, and then press the
arrow buttons to select the channel.

¢ Toadjust the current amplitude of the stimulation if necessary (in
milliamps):
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i.  Fromthetoolbar, in the Stim Amplitude field, click the Up and
Down buttons.

ii. From theremote control, press the + and - buttons.
2. To apply thestimulation, do the following:
a. Fromthetoolbar, click and hold down Stim.
b. From theremote control, press and hold down the Stimulation button.

Stimulation is applied to the patient for as long as you hold down the button,
unless the value entered in setting up the stimulation (see section 4.20.1) is
less.

3. Monitor the stimulation using the Current Monitor window, which displays
thereal injected current value, as described in section 4.20.3

4.20.3. Monitoring Stimulation in the Current Monitor
Window

This describes how to monitor stimulation in the Current Monitor window, which
displays thereal injected current value.

To monitor stimulation using the Current Monitor window:

i
1. Fromthe Windows List button [% , select the Current Monitor window.

The Current Monitor window appears (Figure 95), in which the height of the
bar is relative to the stimulus strength, colored as follows:

¢ When thebar is green, stimulation is working correctly.

¢ When thebar is purple, the measured stimulation value is below the
requested value by 30% or more.
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Figure 95: Current Monitor Window

Note: For safety reasons, if the measured value is above the requested
value by more than 30%, the system stops the current and the Current
Monitor displays purple.

4.21. DEFINING AND MONITORING THE EVOKED
POTENTIAL

This procedure describes how to define the potentials evoked upon stimulation are
viewed in the evoked potentials window, and then monitor the potentials during
stimulation.

The Evoked Potential tool is useful for visualizing the effects of stimulation in one area
upon another area recorded by a channel, primarily LEP. The tool creates time-locked
averages to the stimulus event.

To define and monitor the evoked potential:

i
1. From the Windows List button [% , select the Evoke Potential window.

The Evoke Potential window appears (Figure 96).
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Figure 96: Evoke Potential Window
1. Right-click in the graph area, and then select Options.
The Options dialog box appears (Figure 97).

Scales

Fre Trigger [mSec): 100
Poszt Trigger [mSec): 300
M ax Draws: 1

| Show Average

Channelz
Channel | LFP 01 )
Digital Input Trigger: | Stimbd arkeer 1 - |

Digital Input Trigger Direction

Up Dianan Change

| Cancel | | Spply | | Ok, |

Figure 97: Evoked Potentials Options Dialog Box
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2. Do thefollowing:

a. IntheScales area, type the amount of time (in milliseconds) in the Pre
Trigger field to display before the trigger; and in the Post Trigger field,
after the trigger. The total amount of time must be less than 1000
milliseconds.

b. IntheMax Draws field, enter thenumber of snapshots appearing in the
Evoke Potential window around the time-locked event. There is always
this number of traces in the window, with the newest one cycling in and
the oldest cycling out, working in a first in first out basis.

c.  Select the Show Average option to show the calculated average of all the
snapshots defined in the Max Draws field. This is helpful when many
stimulus events are occurring per second, as an effect may only appear
with the average.

d. IntheChannels area, from the Channel dropdown list, select an LFP or
SPK channel.

e. From the Digital Input Trigger dropdown list, select a trigger for the
tool to start creating the time-locked averages:

i.  Select a digital input trigger.

The Digital Input Trigger Direction area becomes active (Figure
98).
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Figure 98: Evoked Potentials Options with DIG-IN Selected
ii. Select a StimMarker trigger.
The Digital Input Trigger Direction area becomes inactive.

3. Ifyou selected a digital input trigger, then in the Digital Input Trigger
Direction area, select one of the following;:

¢ Up: Thedigital input must bein thehigh state to trigger the tool.
¢ Down: Thedigital input must bein the low state to trigger the tool.
¢ Change: Thetoolis triggered regardless of digital input state.

4. Do oneof the following:

¢ Click Apply to apply your settings while keeping the Evoked Potentials
dialog box open.

¢ Click OK to apply your settings and close the Evoked Potentials dialog
box.

5. Do any of the following;:

¢ Toreduce the total amount of time displayed in the graph, drag the time
scale to theright.

¢ Toexpand the voltage scale, drag up on thescale.

¢ To contract the voltage scale, drag down on the scale.

Neuro Omega User Manual

P 127
for Medical Applications V1.4.2 age




m ALPH
2 I.W'_A Operation of the Neuro

Omega System

¢ Toclear thescreen for a fresh start, right-click in the graph area, and then
select Clear.

i
6. During stimulation, from the Windows List buttor,[% , select the evoked
potential window.

The Evoke Potential window appears (Figure 99), displaying signals based on
the stimulation in real time. Above the signals a colored line appears,
displaying the average of all the signals.

= Evoke Potential »

Figure 99: Active Evoked Potential Window

7. Adjust the channel voltage or time scales, as described in section 4.15.1.1.

4.22. DEFINING AND MONITORING THE PERISTIMULUS
HisTOGRAM (PSTH)

This procedure describes how to define the Peristimulus Histogram upon stimulation or
Digital input trigger, and then monitor the sorted spikes in response.

The PSTH tool is useful for visualizing the effects of stimulation or digital input in one
area upon another area recorded by a channel, for SPK channels. The tool creates time-
locked averages to the stimulus or trigger event.

The PSTH is divided into two sections:

e Lower part: is the part that shows raster of line crossing or template
matching with every trigger i.e. digital input or stimulation marker. The
yellow line is synchronized with the given trigger.

e Upper part: draws a histogram of the averages of the sorted spikes.
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To define and monitor the PSTH:

[
1. From the Windows List button = , select the ISI window (refer to section
5.6.5 in order to create window).

The PSTH window appears (Figure 96, page 125).

\‘}' Peri Stimulus Histogram @
SEG 1 01OIG-IN 1

Figure 100: PSTH Window
2. Right-click in the graph area, and then select Options.
The Options dialog box appears (Figure 97, page 125).

) Advanced Settings lﬂ?—l

Scales

Pre Trigger {(mSec): 50

Post Trigger (mSec): 100

Rows: 50

Bins: 100

Channels
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Digital Input Trigger Direction

@ Up Down Change

| Cancel | [ Apply ] | OK |

(&

Figure 101: Evoked Potentials Options Dialog Box
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Do the following:

a. IntheScales area, type the amount of time (in milliseconds) in the Pre
Trigger field to display before the trigger, and in the Post Trigger field
after the trigger. The total amount of time must be less than 1000
milliseconds.

b. IntheRows field, enter the number of raster rows in the PSTH lower
part of the window. There is always this number of rows in the window,
with thenewest one cycling in and the oldest cycling out, working in a
first in first out basis. The amount of rows must be between 1 -100.

c. IntheBinsfield, enter thenumber of bins that can be drawn on every
row in the PSTH lower part of the window. The amount of bins must be
between 1 -100.

d. Fromthe Digital Input Trigger dropdown list, select a trigger for the
tool to start creating the trigger-locked averages:

i.  Select a digital input trigger.

The Digital Input Trigger Direction area becomes active.
ii. Select a StimMarker trigger.

The Digital Input Trigger Direction area becomes inactive.

e. Ifyou selected a digital input trigger, then in the Digital Input Trigger
Direction area, select one of the following:

e  Up: Thedigital input must bein the high state to trigger the tool.
e Down: Thedigital input must bein thelow state to trigger the tool.
e  Change: Thetool is triggered regardless of digital input state.

Do one of the following:

¢ Click Apply to apply your settings while keeping the PSTH dialog box
open.

¢ Click OK to apply your settings and close the PSTH dialog box.
Do any of the following:

¢ Toreduce thetotal amount of time displayed in the graph, drag the time
scale to theright.

¢ Toclear thescreen for a fresh start, right-click in the graph area, and then
select Clear.

i
During stimulation, from the Windows List buttor.[% ,select the PSTH
window.

The PSTH window appears (Figure 99), displaying signals based on the
triggering in real time.
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Figure 102: Active PSTH Window

7. Adjust the channel time scales, as described in section 4.15.1.1.

4.23. OPERATION OF THE NEURO OMEGA PLAYER MODE

Neuro Omega Player gives the option to replay and recreate the surgery.

¢ Replay all the surgery files or a chosen files on a computer, Offline Mode

& Warnings:

Neuro Omega Player must not be used while Neuro Omega software is used.

4.23.1. Player Offline Mode

Powering the Player On.
This procedure describes how to power on the Neuro Omega Player in offline mode.
1. Power on the computer and double click the Main Player shortcut.

The Patient window appears (Figure 103).
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Figure 103: Patient window

Choosing operation
This procedure describes how to choose operation data in order to recreate the surgery.
To choose new surgery
1. Click on the Browse button and choose a surgery file from the window.
To choose an existing file
1. From the Operations area, click the chosen file name.
The patient data is updated.
2. Click Start Player.
Neuro Omega Player Interface

The Neuro Omega Player interface is made of the following
components:

m  Toolbar: See section 4.6.1 for more information.
m  Workspace: See section 4.6.2 for more information.
m  Trajectory Graph: Seesection 4.6.2.1 for more information.

m  System Diagnostics: See section 4.6.4 for opening system
diagnostics.

m  Playlist (Figure 104, page 134)
m  Slider Bar (Figure 105, page 134)
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Playlist
The playlist has two columns

®  In case of a trajectory playlist, one column is for the distance
from target and the other one for the total recording time.

®  In case of a general playlist, one column is for the file name
and the other one for the total recording time.

The Playlist contains the following buttons:

m  Open/hide playlist button : Opens or hides the playlist
from the interface.

Br
= Browse button : Opens a window to choose files to
run by name.

RightT1 |

= Combobox : Switches between playlists;
only the selected playlist is shown.

Two ways to play afile
®  Doubleclicking thefile in the playlist will open it and run it.

®  Doubleclicking the OPRA pane will start playing the closest
recorded file to the clicked “Distance from target”.

Slider Bar

The Slider Bar comprises the following components:

00:00.000 { 00:00.000

m  Timeindicator ! : Shows the total time
of the current played playlist entry and the progress time of
the presently played playlist entry.

= Speed button X, gives the option to change the speed of

therunning file.

1
= Repeat button c : gives the option to repeat only the

running file automatically or not to repeat , or to repeat the
whole playlist .

|
>

m  Stop button ™ : stops the running file.

m  Play button ™ : plays or resumes to play the selected file .

= Pause button : Pause the played file.

m  Previous/next button < P : enables the user to
Select/Open/Play the previous/next playlist entry.
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®m  Indicates the playing progress

Distance From ... Time it
25.000 03:24132
24,035 05:57.281
23.530 03:48.891
21,512 00:44.294
23.026 00:04.104
20.503 00:12.472
21.007 00:26.449
18.952 01:00.569
19.456 00:20.332
19.997 00:04.809
18.448 00:16.049
16.933 00:36.808
17.438 00:10.732 |E
17.942 00:16.900
15.458 00:14.498
15.962 00:11.698
16.428 00:08.299
14.045 00:15.802
14.463 00:20.557
14951 00:11.801
13.541 00:41.435
12.532 01:21.467
13.036 00:38.343
11.524 00:56.887
12.029 00:43.632
11021 00:48.136
10.518 01:50.104
10.015 00:35.508
9.513 00:38.435
9.010 01:20473
8.508 01:06.638
8.006 00:32.460
7.002 00:42.289
7.503 00:19.210
6.500 00:39.365
5.495 00:32.881
5.997 00:25.039
4.490 00:44.939
4.991 00:14.593
4,008 01:10.765
4 1 r

Figure 104: Playlist

: 00:00.000/00:00.000 1X ¢! W 14 > P[]

Figure 105: Slider Bar
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Operation of the Neuro
Omega System

Replay Software Display

L

L

*

Distance from target is updated according to the running file.
Step Size is updated according to the running file.

Settings button opens a window that includes the same data saved,
related to therecording setup.

While running a file with stimulation, the Stim button turnsred and the
Stim contact and amplitude are updated.

If the running file includes impedance check, the Imp button turns red,
and by pressing thebutton, a window with the result appears.

Stim Setup button opens a window that includes the same data saved,
related to the stimulation setup.
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4.24. DRY RUN: DBS ELECTRODE HANDLING

HitHog

- Note: This section does not apply for the MER Only Headstage

This procedure describes how to handle the DBS electrode.

1. Move therecording electrode to the exact depth in which you have
determined to implant the DBS electrode, and then disconnect the electrode
connections (Figure 106).

N\
\ il

Figure 106: Disconnecting the Electrodes

2.  Loosen theretaining screws on the electrode holder, and then remove all of
the electrodes (Figure 107).

Figure 107: Removing the Electrodes
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3. Remove theelectrode holder (Figure 108), leaving the cannula connected to
the Bengun.

Figure 108: Removing the Electrode Holder

4.  Attach and secure the DBS holder socket to the Drive Headstage. It attaches
and locks in the same place and the same way as did the electrode holder
(Figure 109).

Figure 109: Attaching the DBS Holder Socket
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5. Connect the DBS holder to the ruler and secure screw (Figure 110).

Figure 110: Connecting the DBS Holder to the Ruler

6. Thread the DBS electrode into the clamps of the DBS holder, through the
depressed area to prevent the DBS from being pinched by the clamps
(Figure 111).

Figure 111: Threading the DBS into the DBS Holder
7. The237 marker is where the micro-tip was (Figure 112)

Figure 112: the 237 Marker
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Note: The placement of the strips provides different options for
stimulation during the patient programming phase.

8. On the DBS holder, while slightly pushing the DBS electrode downward, lock
the clamps onto the DBS electrode, to hold the DBS electrode in place
(Figure 113).

Figure 113: Locking the Clamps onto the DBS
9. Remove the DBS holder from the ruler (Figure 114).

] SSE ,
Figure 114: Removing the DBS Holder from the Ruler

The DBS electrode is now measured to the correct length.
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10. Bring the DBS holder to the Drive Headstage Assembly (Figure 115).

Figure 115: Threading the DBS into the Cannula
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cHAPTER5. ADVANCED CAPABILITIES

5.1. ADVANCED OVERVIEW

More advanced capabilities are as follows:
m  Defining filtering and sampling properties, described in section 5.2.

m  Defining options for thelog files generated by the system during recording,
described in section 5.3.

m  Editing a contact channel, described in section 5.5.

Note: Some advanced capabilities involve external systems. Connecting
these systems is described in section 3.5.

5.2. FILTERING AND SAMPLING PROPERTIES

Channel properties are used to see and set the different digital filter values and sampling
rates for different signal types, where possible, for the signals coming from the electrodes.
It also allows turning the acquisition on or off for certain signal types.

You can control the filtering and sample properties of the following contacts:
m  For Micro, see section 5.2.1.
m  For Macro, see section 5.2.2.
m  For EEG, seesection 5.2.3.
m  For EMG, see section 5.2.4.

You can also change a channel name, as described in section 5.2.5.
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Advanced Capabilities

5.2.1. Controlling Micro Filtering and Sampling
Properties

This procedure describes how to control filter settings, grounding, referencing, and
sampling properties, for editing channels derived from the micro contact.

To control micro filtering and sampling properties:

1.
2.

Press CTRL+SHIFT+M to open the system menu.
Select Options > Micro Settings.

The Channels Settings (Micro) dialog box appears (Figure 116),
displaying relevant information on all of the channels derived from the
micro contact type.

!ﬂElS Settings {Micro) _§Z
Name Chatinel ID LP Filter HP Filter Total Gain -~ State SR Channel Type  Contact Type Ref. Contact Rel Applied =
LFP 01 10000 300 Hw! 20.00 On 1375.000 LFP Micro None False
SPKO1 10256 9000 300 20.00 On  44000.000 SPK. Micro Mone False
SEGM mze 9000 300 20.00 On  44000.000 SEG Micro Mone False
R 01 10334 Hwf Hi 20.00 Off  44000.000 Rl Micro Mone False =
LFFP 02 10001 300 Hw 2000 On 1375.000 LFP Micra None False
SPK 02 10257 9000 300 20.00 On  44000.000 SPK Micro Naone False
SEG 02 123 9000 300 20.00 On  44000.000 SEG Micro None False
R 02 10385 Hiw! Hiw! 20.00 Off  44000.000 R Micro Mone False
LFP 03 10002 300 Hi 20.00 On 1375.000 LFP Micro Mone False
SPKO3 10268 9000 300 20,00 On  44000.000 SPK. Micro MNone False
SEGO3 10130 39000 300 2000 On 44000.000 SEG Micra None False
Ral/ 03 10386 Hw/ Hw! 20.00 Off  44000.000 Rl Micro None False
LFP 04 10003 300 Hiw! 20.00 On 1375.000 LFP Micro Mone False
SPK 04 10253 9000 300 20.00 On 44000.000 SPK. Micro Mone False S5

Change Name ] [ Filter Properties ] [ ak,
Figure 116: Channel Settings Dialog Box (Micro)
3. Select the channels whose properties you want to edit, and then click Filter

Properties.

The Filter Properties (Micro) dialog box appears (Figure 117)
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Filter Properties

Micro Contacts: f Reference Contact: Mare

[ Ground Contact/s

LFF: Action Potential :
Turn On SPK
Sampling Rate: | 1375 TumR
[T HP [Hzk Hz Sampling Rate: | 44000 -
LP [Hz]: 300 Hz
0 E -
Lpply Reference Turm On
R - Sampling Rate: | 44000
Tum On
4| HP [Hz): 300 |Hz
Sampling Rate: | 44000 - (Hz) D -
[ Apply SPE LP fiter to R data LP [Hz): D 9000 |Hz
Apply Reference Apply Reference

[ Cancel ] [ Apply ] [ QK ]

Figure 117: Filter Properties Dialog Box (Micro)
4. Do thefollowing:

a. IntheMicro Contacts field, enter the contacts you want to edit; either a
single contact number or a range of contacts separated by a comma. For
example, selecting electrodes 1, 3, 4, 5, and 7 is done by specifying 1, 3-5,
7.1t is also possible to pre-select electrodes from the Channels Properties
window.

b. IntheReference Contact dropdown list, select the contact to be used as
the reference in recording. See section 4.15.1.6 for more information on
flexible referencing.

c.  Select Ground Contact/s if you want the contacts entered in Micro
Contacts grounded. See section 4.15.1.3 for more information on
grounding a contact.

d. IntheLFP area, do the following:
i.  Select Turn On to enable the acquisition of LFP signals.

ii. View the Sampling Rate field, which shows the LFP signal
sampling rate.

iii. From the HP (Hz) slider bar, select the high pass filter for the LFP
signals. If the checkbox is not selected, it will be only HW filters.

iv. From the LP (Hz) slider bar, select thelow pass filter for the LFP
signals.
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In the RAW: This section is related to the raw continuous signals.
i.  Select Turn On to enable the acquisition of raw signals.

ii. From the Sampling Rate dropdown list, select the raw signal
sampling rate.

iii. Select Apply SPKLP filter to RAW data if you want the system to
apply the SPKLP filter to the RAW data before.

In the SPK area of the Action Potential area, do the following;:
i.  Select Turn On to enable the acquisition of SPK signals.

ii. Fromthe Sampling Rate dropdown list, select the SPK signal
sampling rate.

In the SEG area of the Action Potential area, do the following:
i.  Select Turn On to enable the acquisition of segmented signals.

ii. View the Sampling Rate field, which shows the segmented signal
sampling rate, which is the full sampling rate of the system.

From the HP (Hz) slider bar, select the high pass filter for the SPK and
SEG signals. If the checkbox is not selected, it will be only HW filters.

From the LP (Hz) slider bar, select the low pass filter for the SPK and
SEG signals.

Do one of the following:

Click Apply to apply the new settings.
Click OK to apply thenew settings and close the dialog box.

5.2.2. Controlling Macro Filtering and Sampling
Properties

This procedure describes how to control filter settings, grounding, referencing, and
sampling properties, for editing channels derived from the macro contact.

To control macro filtering and sampling properties:

1.
2.

Press CTRL+SHIFT+M to open the system menu..
Select Options > Macro Settings.

The Channels Settings (Macro) dialog box appears (Figure 118), displaying
relevant information on all of the channels derived from the macro contact

type.
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\.} Channels Settings (Macro) [ J
Name Channel 1D LP Filter HF Filter Total Gain -~ State SR Channel Type  Contact Type Ref. Contact Ref. Applied
Macro LFP.. 10005 300 Hw' 20,00 On 1375.000 LFF Macro None False
Macro RA. 10383 Hw/ Hwi 20,00 Of 44000000 R Macro None Falze
tacro LFP. 10006 300 Hiwf 20.00 On 1375.000 LFP acio None False
Macro RA. 10330 Hw/ Hw' 20,00 OfF 44000000 R Macro None False
Macro LFP.. 10007 300 Hwi 20,00 On 1376.000 LFF Macro Macro 02 True
Macro RA. 10391 Hw/ Hwi 20,00 OfF 44000000 Rt Macro Macro 02 True
tacio LFP.. 1ooos 300 Hiwd 20,00 On 1370000 LFP tacio Macro 02 True
Macro RA. 10392 Hw/ Hwi 20,00 Of 44000000 R Macro Macro 02 True
Macro LFP.. 10003 300 Hwi 20,00 On 1376.000 LFF Macro Macro 02 True
tacio RA. 10393 Hu/ Hiwf 20.00 O 44000.000 R acio Macro 02 True

Change Name ] [ Filter Propertiss ] [ 0K

Figure 118: Channel Settings Dialog Box (Macro)

3. Select the channels whose properties you want to edit, and then click Filter
Properties.

The Filter Properties (Macro) dialog box appears (Figure 119).

,._} Filter Propertit

Macro Contacts: 1
[ Ground Contact/s
Reference Contacts:
LFP
Tum On

Sampling R ate: 1375.000

HP [Hz): Huwd -
LP [Hz): 300 -
Apply Reference
R
[ Tum On

Sampling R ate: 44000.000

Apply Reference

| Cancel | | feb | | ok |

Figure 119: Filter Properties Dialog Box (Macro)
® Do thefollowing:

¢ In the Macro Contacts field, enter the contacts you want to edit, either a
single contact number or a range of contacts separated by a comma. For
example selecting electrodes 1, 3, 4, 5, and 7 is done by specifying 1, 3-5,
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7.1t is also possible to pre-select electrodes from the Channels Properties
window.

¢ Inthe Reference Contact dropdown list, select the contact to be used as
the reference in recording. See section 4.15.1.6 for more information on
flexible referencing.

¢  Select Ground Contact/s if you want the contacts entered in Macro
Contacts grounded. See section 4.15.1.3 for more information on
grounding a contact.

¢ IntheLFP area, do the following:
e  Select Turn On to enable the acquisition of LFP signals.

e View the Sampling Rate field, which shows the LFP signal
sampling rate.

e  Fromthe HP (Hz) dropdown list, select the high pass filter for the
LFP signals.

e FromtheLP (Hz) dropdown list, select thelow pass filter for the
LFP signals.

¢ In the RAW: This section is related to the raw continuous signals.
e  Select Turn On to enable the acquisition of raw signals.

e  Fromthe Sampling Rate dropdown list, set the raw signal sampling
rate.

4. Do oneof thefollowing:
¢ Click Apply to apply thenew settings.
¢ Click OK to apply thenew settings and close the dialog box.

5.2.3. Controlling EEG Filtering and Sampling
Properties
This procedure describes how to control filter settings, grounding, referencing, and
sampling properties, for editing channels derived from the EEG contact.
To control EEG filtering and sampling properties:
1. Press CTRL+SHIFT+M to open the system menu.
2. Select Options = EEG Settings.

The Channels Settings (EEG) dialog box appears (Figure 120), displaying
relevant information on all of the channels derived from the micro contact

type.
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D Channels Settings (EEG) I %=
Hame Channel ID LP Filter HF Filter TotalGan ~ State SR Channel Type  Contact Type Rel. Contact Rel. Appled  *
EEG1/01 10016 300 Hw 55.00 On 1375.000 EEG EEG Naone False
EEG 1 /02 1007 300 Hw/ 56.00 On 1376.000 EEG EEG EEG 1 /04 Tiue
EEG1/03 1ooe 00 Hw 55.00 On 1375.000 EEG EEG EEG1 /04 True
EEG1/04 10019 300 Hw/ 56.00 On 1376.000 EEG EEG None False
EEG1/05 100zo 300 Hiw 55.00 On 1375.000 EEG EEG EEG1 /04 Tiue L
EEG 1408 10021 300 HwW 56.00 On 1375.000 EEG EEG EEG T /04 Tiue T
EEG 1 /07 10022 300 Hw/ 55.00 On 1375.000 EEG EEG EEG1/04 Tiue
EEG1/08 10023 300 Hw/ 55.00 On 1375.000 EEG EEG EEG1/04 True
EEG 1 /08 10024 300 Hw/ 56.00 On 1375.000 EEG EEG EEG1/04 Tiue
EEG1/10 10025 300 Hw 55.00 On 1375.000 EEG EEG EEG1 /04 True
EEG1/11 10026 300 Hw/ 56.00 On 1376.000 EEG EEG EEG 1 /04 Tiue
EEG1/12 10027 300 Hw 55.00 On 1375.000 EEG EEG EEG1 /04 True
EEG 1413 10023 300 Hw/ 56.00 On 1376.000 EEG EEG EEG1/04 Tiue
EEG1/14 10029 300 Hiw 55.00 On 1375.000 EEG EEG EEG1 /04 Tiue 2

Change Name ] [ Filter Properties ] [ oK

Figure 120: Channel Settings Dialog Box (EEG)

3.  Select the channels whose properties you want to edit, and then click Filter
Properties.

The Filter Properties (EEG) dialog box appears (Figure 121).

EEG Contacts: 1
[ Ground Contact/s

Reference Contacls: | bone

EEG

Turn Ok
Sampling A ate: 1375.000

[EIHP Hzr [ 007 Hz Hz
LP [Hz): D Hz

Apply Reference

[omen ] [om | [ ]

L

Figure 121: Filter Properties Dialog Box (EEG)

4. Do thefollowing:

L

In the EEG Contacts field, enter the contacts you want to edit; either a
single contact number, or a range of contacts separated by a comma. For
example, selecting electrodes 1, 3, 4, 5, and 7 is done by specifying 1, 3-5,
7.1t is also possible to pre-select electrodes from the Channels Properties
window.

In the Reference Contact dropdown list, select the contact to be used as
the reference in recording. See section 4.15.1.6 for more information on
flexible referencing.
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¢ Select Ground Contact/s if you want the contacts entered in EEG
Contacts grounded. See section 4.15.1.3 for more information on
grounding a contact.

¢ In the EEG area, do the following:
e Select Turn On to enable the acquisition of EEG signals.

e View the Sampling Rate field, which shows the EEG signal
sampling rate.

e  Fromthe HP (Hz) slider bar, select the high pass filter for the EEG
signals. If the checkbox is not selected, it will be only HW filters.

e FromtheLP (Hz) slider bar, select thelow pass filter for the EEG
signals.

5. Do oneof the following:
¢ Click Apply to apply the new settings.
¢ Click OK to apply the new settings and close the dialog box.

5.2.4. Controlling EMG Filtering and Sampling
Properties
This procedure describes how to control filter settings, grounding, referencing, and
sampling properties, for editing channels derived from the EMG contact.
To control EMG filtering and sampling properties:
1. Press CTRL+SHIFT+M to open the system menu.
2. Select Options = EMG Settings.

The Channels Settings (EMG) dialog box appears (Figure 122), displaying
relevant information on all of the channels derived from the micro contact

type.
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) Channels Settings (EMG)

Mamme Channel 1D LP Filter HF Filter Total Gain ~ State SR Channel Type  Contact Type Fief. Contact Fief. Applied

EMG 2 /01 10288 3000 20 55.00 On §500.000 EMG EMG Maone False

EMG 2/ 02 10289 2000 20 56.00 On 5500.000 EMG EMG Haone False

EMG 2 /03 10230 3000 20 55.00 On 5500.000 EMG EMG Hone False

EMG 2/ 04 10291 3000 20 55.00 On §500.000 EMG EMG Maone False

EMG 2/05 10292 2000 20 56.00 On 5500.000 EMG EMG Haone False L
EMG 2 /06 10293 3000 20 55.00 On 5500.000 EMG EMG Hone False 1
EMG 2/ 07 102394 2000 20 55.00 On §500.000 EMG EMG Maone False

EMG 2/ 08 10295 2000 20 56.00 On 5500.000 EMG EMG Haone False

EMG 2/09 10296 3000 20 55.00 On 5500.000 EMG EMG Hone False

EMG 2/10 10297 3000 20 55.00 On §500.000 EMG EMG Maone False

EMG 2/11 10292 2000 20 56.00 On 5500.000 EMG EMG Haone False b
EMG 2/12 10293 3000 20 55.00 On 5500.000 EMG EMG Hone False

EMG 2/13 10300 3000 20 55.00 On §500.000 EMG EMG Maone False
EMG2/14 1030 2000 20 56.00 On 5500.000 EMG EMG Haone False S

Change Mame ] [ Filter Properties l [ Ok

Figure 122: Channel Settings Dialog Box (EMG)

3. Select the channels whose properties you want to edit, and then click Filter
Properties.

The Filter Properties (EMG) dialog box appears (Figure 123).

EMG Contacts: 1
[] Ground Contact/s

Feference Contacts: | Mone

EMG

Turn On
Sampling R ate:

HP (Hal: {1 b
LP (Hel: - H

Apply Reference

[ e ] [ Apply ] [ oK ]

LS

Figure 123: Filter Properties Dialog Box (EMG)

4. Do thefollowing:

L

In the EMG Contacts field, enter the contacts you want to edit, either a
single contact number or a range of contacts separated by a comma. For
example selecting electrodes 1, 3, 4, 5, and 7 is done by specifying 1, 3-5,
7.1t is also possible to pre-select electrodes from the Channels Properties
window.

In the Reference Contact dropdown list, select the contact to be used as
thereference in recording. See section 4.15.1.6 for more information on
flexible referencing.
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¢  Select Ground Contact/s if you want the contacts entered in EMG
Contacts grounded. See section 4.15.1.3 for more information on
grounding a contact.

¢ Inthe EMG area, do the following:
e  Select Turn On to enable the acquisition of EMG signals.

e  Fromthe Sampling Rate dropdown list, set the EMG signal
sampling rate.

e Fromthe HP (Hz) slider bar, select the high pass filter for the EMG
signals. If the checkbox is not selected, it will be only HW filters.

e View theLP (Hz) thelow pass filter for the EMG signals.
5. Do oneof the following;:
¢ Click Apply to apply thenew settings.
¢ Click OK to apply the new settings and close the dialog box.

5.2.5. Changing Channel Names
This procedure describes how to change thename of a channel, which is comprised, by
default, of the channel and the number.
To change thename of a channel:
1. Press CTRL+SHIFT+M to open the system menu.

2. Select Options, and then the contact containing the channel whose name you
want to change.

The settings dialog box of the contact appears (see Figure 116, page 142 for
example).

3. Click Change Name.

The Channels Properties dialog box appears (Figure 124).
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\n} Channels Properties - (e S|
B aze gain: 20
Type: LFP
Mame: LFP 03

[ Indes Mames;
Starting Indes: )

[ Cancel l [ Ok l

Figure 124: Channels Properties Dialog Box

4. IntheName field, enter the new name of the channel.

5. Select the Index Name option if you want subsequent channels named
incrementally.

6. Click OK.

Your changes are saved.

5.3. LOGGING OPTIONS

Logging options are used to define what is saved to data files and how it is saved.

Neuro Omega saves files in the *.mpx format, which is Alpha Omega’s proprietary binary
format. For each recording session, which starts when the Neuro Omega software opens,

an *.Isx file is also saved, which is a text files that lists all the files saved in the recording
session.

MapFile Convertor, which is provided with the system, allows you to convert thelog file
to a Matlab file or a text file, among others. See the MapFile Convertor instruction manual
for details.

5.3.1. Defining Logging Options

This procedure describes how to define logging options for a channel.
To define logging options for a channel:
1. Press CTRL+SHIFT+M to open the system menu.
2. Select Options = Logging Options.
The Logging Options dialog box appears (Figure 125).

Neuro Omega User Manual

P 151
for Medical Applications V1.4.2 age




@ cﬂ% Advanced Capabilities

JLoggl'ng Opticns [ & ]

Save Channels: kanual save: file size setting

W auimum file size [MB); 100

@) Selected Select Ch | ; - .
2 weecle e Lhannes W awimum file time [Min) 20

Logging Maode
(71 Manual save

(71 External tigger

“) Extenal trigger -save ta zame file

(@ Automatic:Save on Each Site Curation [Sec): 3

Triggers

Digital input trigger: DIG 1 @ Up Do
Advance name by channel | pIG 2 @ Up Do

File Mame And Location

Logging Directony: chlogging,_datah
Avtomatic Mame
Logging File name: F140523- Browse Folder

Yideo Recording/Tracking Sync.

Sync Files Max Video File Size (sec]  |[180

Figure 125: Logging Options Dialog Box

3. IntheSave Channels area, select the channels you want to save, by doing the
following:

4. Click Select Channels.

The Saving Channels dialog box appears (Figure 126).
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[

Electiodes
O Cortact Chan. [ LFP D~ SEGME D Spike o | 0O Rl D
Micro 001 10000 H LFPO1 10000 SEGOT 10128 SPEOT 10256 Raw 0l 10384
Mico 002 10001 LFPOZ 10001 & SEGD2 10123 SPKO2 10257 | Réw 02 10385
Mico 003 10002 LFPOZ 10002 SEGO3 10130 SPKO3 10258 | R&w 03 10386
Micro D04 10002 LFPO4 10003 SEGO4 10131 SPRO4 10259 Réw 04 10387
Micro 005 10004 LFP OS5 10004 SEGOS 10132 SPKOS 10260 Rew 05 10989
[ Maco0.. 10005 MacioL.. 10005 EMG2.. 10288 [ Macro.. 10389
[[] Macro0.. 10005 MacoL. 10008 EMG 2 10283 |01 Macw 10330
7] Macro0.. 10007 MacoL. 10007 EMG 2 10280 |1 Maew 10391
[ Maero0.. 10008 MacroL.. 10002 EMGZ.. 10291 =) Macro .. 10392
[ Macro0.. 10009 MacroL.. 10009 EMG2.. 10292 |[C] Macro.. 10333
@ Flar 11 nmn T FFR1) e T [F_ FMiG2 1n3a7
a4 n » 4 mn [3 4 m L3

General Purpose Inputs
Chatel D Tupe Source o
AMALOGAN 1 11018 AnalogInput Rack Mount
ANALOGAM 2 nnvy Analog Input Rack Maunt H
AMNALOGHN 3 11018 Analog Input Riack Mount
AMALOGAN 4 11013 Araloglnput Rack Mount
AMNALOGIN § 11020 fraloglnput Rack Mount
AMALOGIN B 11021 fnalogInput Rack Mount
AMNALOGAM 7 11022 Analog Input Rack Maunt
AMNALOGN 8 11023 Analog Input Riack Mount
ADD AMALOGAN 1 11024 Araloglnput Rack Mount
AD0 ANALOGIN 2 11025 fraloglnput Rack Mount
40D AMALOGIN 3 11026 fnalogInput Rack Mount
[ ANN AMAI NN 4 11097 Arnalnn lnnok Back Maint o

Select | [ Umekct | [ Selctal | [Unseketal | [ Cencedl | [ChangeMame] [ ok |

L

Figure 126: Saving Channels Dialog Box

In the Electrodes area, do the following:

In the Contact list, select the analog contacts that you want to save.

Therespective channels are selected in the LFP, SEG, Spike, and Raw

lists.

In the LFP list, select the LFP and EEG channels that you want to save.

In the SEG list, select the SEG channels that you want to save.

In the Spike list, select the SPK (micro), and EMG channels that you
want to save.

In the Raw list, select the micro and macro RAW channels that you want

to save.

Note: Before selecting the RAW channels to save, verify that the
acquisition of raw signals is enabled. This is done when defining the

micro filtering and sampling settings, as described in section 5.2.1.

to save, as follows:
ANALOG-IN
ADD ANALOG-IN
PORT
UD InPort

L

L
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¢ DIG-IN
¢ UD
¢  Stim Marker
¢+ DIG-OUT
7. Click OK.
Thenew settings are applied, and the Saving Channels dialog box closes.

8. IntheLogging Options dialog box, in the Manual Save area, set the file size
limit, as follows:

¢ Maximum file size (MB): When the data file size reaches the value
specified here, thefile is closed and a new file is opened automatically.
Thenew file will have the same name as the one that was closed, but
with an incremental running index.

¢ Maximum file time (min): When the lapsed time since opening the
current file exceeds the value defined here, the program closes the
current file and begins saving data in a new file as above. If the value in
this field is 0, the program does not check the saving time.

Note: The size limits indicated apply only when manual or automatic
logging is in progress. When logging is triggered by an external trigger,
these limits do not apply.

9. Select thelogging mode, as follows:

¢ Manual Save: When the user presses Save in the application banner, the
button changes color to red and logging data begins immediately.
Logging stops when the user presses the Save again.

¢ External Trigger: When the user presses Save, the program then waits
for a trigger on the specified digital input. When Save is pressed, it
changes to the Save Wait mode, and the program begins logging after
receiving the value 1 on theselected digital input channel, and stops
saving after receiving the value 0.

If selected, the Triggers area activates (Figure 127).

Triggers
Dhigital input trigger: DIG 1 v| @ Up Dhonen
Advance name by channel | DG 2 Up Cranr

Figure 127: Triggers Area Activated
Thelogging by trigger behavior is illustrated in Figure 128.

Neuro Omega User Manual

P 154
for Medical Applications V1.4.2 age




@ e 5 igH& Advanced Capabilities

— Dubeing Mot e

DIG1 nNosave Save No Save Save No Save
0

Figure 128: Logging by External Trigger Behavior

¢ External Trigger — Save to Same File: Similar to the External Trigger
option, but data is saved into the same file. The figure below lays out the
logging behavior after Save is pressed.

If selected, the Triggers area activates (Figure 129).

Triggers
Drigital input trigger: DIG 3 - | Up @ Down
Advance name by channel | DG 4 3 Up Do

Figure 129: Triggers Area Activated — Save to Same File

Thelogging by trigger behavior is illustrated in Figure 130.

DIG 1 No Save Save No Save Save No Save
0

< File001.mpx: >

Figure 130: Logging by External Trigger Behavior — Save to Same File

10. If you selected any of the Triggers options in the Logging Mode area,
complete the Triggers area, as described in section 5.3.2.

11. To changethelogging filename and/or saving folder, do one of the following;:

¢ Select the Automatic Name option, click Browse Folder, and then select
the folder in which to save the files.

Thenaming convention is as follows:

<brain hemisphere><trajectory number><trajectory
depth><incremental index starting with 001>

For example:

RT1D1.500F0001

Note: The default file location is under the patient reference in the
surgeries data folder on C:\Surgeries_data.
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¢  Clear the Automatic Name option, click Browse, and then select the file
named as you want thelog files named.

Thenaming convention is as follows:

<selected file><incremental index starting with 001>

Note: If one or more files exist in the folder using the same name, the
program automatically looks for the highest existing index and starts
logging with the following index.

5.3.2. Saving Files by Digital Triggers

This procedure describes how to define the triggers for the commencement of data
logging, which is a part of 5.3.1, and relevant when one of the trigger options is selected
(step 10).

To control the commencement of data logging by digital triggers:

1. Connect the digital input trigger on the Input/Output panel, as described in
section 3.5.

2. IntheDigital Input Trigger dropdown list, select the start saving/stop saving
trigger.

3. Ifyou selected Triggers, then select the Advance Name by Channel option if
you want the current file to close and a new file open every time the specified
digital channel goes to active high if Up was selected or low if Down was
selected.

Note: The digital channel used in Advance Channel by Name must be
different than the digital channel specified in the Digital Input Trigger
field, and it has an effect only while logging is on.

5.4. CHANNEL ROUTING OF ANALOG OUTPUTS

The Neuro Omega system comes standard with eight analog output BNC connectors on
the ADIO panel (see Figure 3, page 20). It is possible to route any of the Drive Headstage
or Headbox signals to any of the analog outputs. Any electrode signal sent to the analog
output is amplified to a total of 4000 times, which includes the Drive Headstage gain.

You can route channels in the following ways:
®m By pre-selecting the channel, as described in section 5.4.1
®m By clicking on the channel in the Workspace, as described in section 5.4.2

m By defining the channel beforehand, as described in section
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5.4.1. Routing a Pre-Selected Channel
This procedure describes how to select and route an analog channel for output to an
external component.
To route a pre-selected analog channel for output:

1. Connect the external component receiving the outputas described in
section 3.5.

2. Connect the external component to an output port on the Input/Output panel.

A
3. From the toolbar, click the Analog Output button ™ .

The Analog Outputs dialog box appears (Figure 131).

Analog Qutputs

Analog autput] MHaone
Analog outputs MHane
Analog output3 M one
Analog outputd MHaone
Analog outputh MHaone
Analog outputs MHane
Analog outputy M one

Analog outputd MHaone

[Ear‘u:el ” Apply ” k. ]

Figure 131: Analog Outputs Dialog Box

4. From thedropdown list of the output port to which you connected the
external component, select the channel to route.

5. Do oneof thefollowing:
¢ Click Apply to apply thenew settings.
¢ Click OK to apply the new settings and close the dialog box.

Upon receiving a signal, the selected channel outputs to the external
component.
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5.4.2. Routing the Channel in Focus
This procedure describes how to have the system route the analog channel currently
selected in the Workspace to an external component.
To have the system route the currently selected analog channel for output:

1. Connect the external component receiving the outputas described in
section 3.5.

2. Connect the external component to an output port on the Input/Output panel.

3. Fromthetoolbar, click the Analog Output button Ho .
The Analog Outputs dialog box appears (see Figure 131).

4. From the dropdown list of the output port to which you connected the
external component, select Selected.

5. Do oneof thefollowing:

¢ Click Apply to apply the new settings.

¢ Click OK to apply the new settings and close the dialog box.
6. Inthe Workspace, select a channel.

Upon receiving a signal, the selected channel outputs to the external
component.

5.5. EDITING A CHANNEL CONTACT

This procedure describes how to edit a contact channel.
To edit a contact channel, do any of the following:

®  Add or edit the window containing the contacts of any of the modules, as
described in section 4.3.

m  Edit filtering and sampling for any of the channels, as described in
section 05.2.

m  Editlogging options for any of the channels, as described in section 5.3.

m  Edit impedance settings, as described in section 5.6.

5.6. DEFINING IMPEDANCE SETTINGS

This procedure describes how to define impedance settings, which are used to define the
sine wave used to test theimpedance of the recording electrodes.

To define impedance settings:
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1. Press CTRL+SHIFT+M to open the system menu.
2. Select Options > Impedance Settings.
The Impedance Settings dialog box appears (Figure 132).

0 st e

Electrodes: [HeadStage: 1 Elect:1 tal T]
Frequency [Hz]: [1EIEIEI Hz T]
Yalkage [mi]; [ 1000 ot [10 ) - ]

Input Cable Length [cm): 28

[ Cancel ][ Apply ] [ (] ]

Figure 132: Impedance Settings Dialog Box
3. Do thefollowing:
¢ In theElectrodes dropdown list, do one of the following:

o Select which set of electrodes to set. Electrode sets are in modules of
16 channels.

Note: Headstage: 1 refers to the Drive Headstage, while Headstage: 2
refers to Headbox module 1.

e Select ALL Electrodes for the settings to apply to the Headstage and
all of the Headboxes.

®m  In theFrequency dropdown list, select the sine wave frequency with which
theimpedance will be checked.

®m  In the Voltage dropdown list, select the voltage of the sine wave with which
theimpedance will be checked.

= In theInput Cable Length, define thelength of the wire used before the first
amplifier.

4. Do oneof the following:
¢ Click Apply to apply the new settings.
¢ Click OK to apply the new settings and close the dialog box.
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cHAPTER6. TECHNICAL SPECIFICATIONS

Specifications for the Neuro Omega system appear in the following sections:
% General

s Sorting

% Drive Headstage

% Headbox Modules for EEG/IEMG

% General Purpose Analog Inputs

% General Purpose Analog Outputs

% Audio Outputs

% General Purpose Single Bit Digital Inputs
% General Purpose Digital Input 16-bit Ports
% General Purpose Digital Outputs

% Analog Digital Inputs and Outputs Pinout

6.1. GENERAL
Parameter Value
Operating System Windows 7 64bit
Computer Touch screen PC
Power 100V-240V, 50Hz-60Hz
Trolley Connectors 4 USB ports
Main Unit system connectors ®  Ethernet ports (1 GB)
® 1 Remote port (USB)
B 2 Audio out (3.5mm stereo)
Communication Ethernet protocol
Peripherals Microsoft Wireless keyboard and mouse
Number of Channels ®  Upto 10 MER channels (5 Microand 5 Macro)
Up to 112 EEG/EMG channels.
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SORTING

Technical Specifications

Parameter

Value

Segmentation

®  Method: Level Threshold
m  Segment length: 96 samples at 44kHz

®  Crossing Point: 18th sample

Online Sorting

B Method: 8 point template match
m  Templates per channel: 4

m  Segment length: 2.15mSec (96 samples, 44kHz, template
points are 5 samples apart starting in sample 18)

DRIVE HEADSTAGE/MER ONLY HEADSTAGE

Parameter

Value

Number of Electrode
Physiological Inputs

10 Electrode channels with standard AO microelectrodes:
B 5 Micro channels

B 5 Macro channels

First Amplifier Input Impedance

100 GQ | | 2pF

Hardware Filter

0.075Hz - 10.0KHz

Gain

20

Dynamic Input range

+62.5mV

Input Type Differential to shared reference/ground
A/D Converter Input Range + 1.25Volts

A/D Resolution 16 bits

Input Bit Resolution 1.9uV

Sampling Rate

Micro Channel Contact:

B Raw: 44kHz (sample per Sec)
m  Spike: 44kHz

m  LFP: 1.375kHz (fixed)

Macro Channel Contact:

m  LFP: 1.375kHz (fixed)

Noise

<20pV peak-to-peak @ 10kOhm load
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Parameter

Value

Software Filters Defaults

Micro Channel Contact:

SPK :

®  High Pass Range: 0 - 600Hz
® | ow Pass Range: 5000 - 9000Hz
LFP:

®  High Pass Range: 0 - 45Hz

®  Low Pass Range: 200 - 400Hz
Macro Channel Contact:

LFP:

®  High Pass Range: 2 - 45Hz

m  Low Pass Range: 200 - 400Hz

Hardware Filter

Micro Channel Contact:

®  High Pass Range: 0.07 Hz

®  |ow Pass Range: 10,000Hz
Macro Channel Contact:

®  High Pass Range: 0.07 Hz

Low Pass Range: 10,000Hz

Stimulation Sources

2 Options:

m 1 source for basic stimulation

® 10 sources, 1 per channel for advanced stimulation
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Parameter

Value

Stimulation Pulse

Square Pulses:

Micro Channels:

B Phase Width : 0.01ms - 0.5ms

®  Biphasic Amplitude: 0 -> +0.1mA (up to +50V)
B Step size Resolution 0.001mA

Frequency - up to 300Hz

Notes:

Amplitude tolerance within 15%.

Pulses below 40uA, the Amplitude may be up to 40%
lower than the requested value.

B Macro Channels:

B Phase Width : 0.01ms - 0.5ms

®  Biphasic Amplitude: 0 -> +7 mA (up to +50V)
B Step size Resolution 0.001mA

Frequency - up to 300Hz

Notes:

Amplitude tolerance within 5%.

Pulses below 400uA, the Amplitude may be up to 15%
lower than the requested value.

Stimulation Artifact

The stimulation artifact is defined as the time from the end of
the stimulation pulse until the specific channel base line
becomes different from the base line before the stimulation by
less than +-10%.

B Micro Stimulation:

B Stimulation artifact on other Micro Recoding channels is
up to 7mSec.

®  Stimulation artifact on other Macro Recoding channels is
up to 15mSec.

Macro Stimulation:

m  Stimulation artifact on other Micro Recoding channels is
up to 15mSec.

Stimulation artifact on other Macro Recoding channels is up to
50mSec.
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Parameter

Value

Stimulation to Recording

Switching Artifact

The switching artifact is defined as the time from the moment
when a channel is switched from recording to stimulation or
back until the specific channel base line becomes different
from the base line before the switch by less than +-10%

Micro Stimulation:

m  Switching artifact on other Micro Recoding channels is up
to 7mSec.

m  Switching artifact on other Macro Recoding channels is up
to 15mSec.

®  Switching artifact on the same channelis up to 12mSec.
Macro Stimulation:

B Stimulation artifact on other Micro Recoding channels is
up to 15mSec.

B Stimulation artifact on other Macro Recoding channels is
up to 50mSec.

m  Switching artifact on the same channelis up to 13Sec.

Note:

With Offline processing capability the Signals can be
extracted out on the Same channels 1-3mSec after
switching back to recording, and 200-250uSec on other
recording channels

Impedance Check

1000Hz (Micro and Macro contacts)

Headstage Size

110mm X 40mm X 50mm

Headstage Weight 220 Grams
Range (Drive Headstage) 40mm
Resolution (Drive Headstage) 10um
Operating Environment Value

Maximum operating temperature:

41°F to 104°F, 5°C to 40°C

Humidity: 15 to 80 % RH non-condensing
Recommended operating 59°F to 95°F or 15°C to 35°C
conditions:

Humidity 20 to 80%RH non-condensing

Storage temperature

-40°F to 140°F, -40°C to 60°C

Input power

+5VDC, +12VDC
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Class I
Type BF

HeapBOX MODULES FOR EEG/EMG
Parameter Value

Number of Electrode
Physiological Inputs

16 per module

Input Connector

Touch proof DIN connector

First Amplifier Input Impedance

100 GQ | | 2pF

Hardware Filter

0.075Hz - 3.5kHz

Gain

55

Dynamic Input range

+23mV

Input Type Differential (EMG) or Referential (EEG)
A/D Converter Input Range + 1.25Volts

A/D Resolution 16 bits

Input Bit Resolution 0.7uVv

Sampling Rate at HS

44kHz Samples per Sec

Sampling Rate

B EMG: 44ks/Sec
m  EEG: 1.375ks/Sec (fixed)

Notes:
Systems with more than 2 EMG/EEG Modules, the
sampling rate will be 22ks/sec

Software Filters

m EMG:

®  HPF: 1-600 Hz

®  LPF: HW 3500 (fixed)
m  EEG:

m HPF: 0.07,2-45 Hz

®  LPF: 200-400 Hz

Noise

<20V peak-to-peak @ 1kOhm

Stimulation Sources

2 Options:
® 1 source for basic stimulation

B 16 sources, 1 per channel for advanced stimulation
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Parameter

Value

Stimulation Pulse

Square Pulses:

B Phase Width : 0.01ms - 0.5ms

B Biphasic : 0 -> +15 mA (up to £50V)

B Step size Resolution 0.001mA
Frequency - up to 300Hz

Impedance Check

30Hz

HEADBOX MODULES STIMULATION FOR EMG

Operating Environment

Value

Stimulation Pulse

Square Pulses:

B Phase Width : 0.01ms - 0.5ms

®  Biphasic : 0 -> +15 mA (up to £50V)

m  Step size Resolution 0.001mA
Frequency - up to 300Hz

Notes:

Amplitude tolerance within 10%.

Pulses width above 0.3mSec, the pulse may get overshoot
of 10% and after 50uSec the amplitude will be within the
normal tolerance.

Stimulation Sources

2 Options:
® 1 source for basic stimulation

16 sources, 1 per channel for advanced stimulation

Stimulation Artifact

The stimulation artifact is defined as the time from the end of
the stimulation pulse until the specific channel base line
becomes different from the base line before the stimulation by
less than +-10%.

EMG Stimulation:

B Stimulation artifact on other EMG Recoding channels is up
to 25mSec.
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Stimulation to Recording
Switching Artifact

The switching artifact is defined as the time from the moment
when a channel is switched from recording to stimulation or
back until the specific channel base line becomes different
from the base line before the switch by less than +-10%

EMG Stimulation:

m  Switching artifact on other EMG Recoding channels is up
to 3Sec.

m  Switching artifact on the same channelis up to 3Sec.

Note:

With Offline processing capability the Signalscan be
extracted out on the Same channels 1-3mSec after
switching back to recording,and 200-250uSec on other
recording channels

If HW filter is used, the switching artifact on the EMG
Stimulation channel isup to 13Sec.

Operating Environment

Value

Maximum operating temperature:

41°F to 104°F, 5°C to 40°C

Humidity:

15 to 80 % RH non-condensing

Recommended operating
conditions:

59°F to 95°F or 15°C to 35°C

Humidity

20 to 80%RH non-condensing

Storage temperature

-40°F to 140°F, -40°C to 60°C

Input power +5VDC
Class I
Type BF

GENERAL PURPOSE ANALOG INPUTS

Parameter

Value

Number of Inputs

16 Channels

Input Connector

8 BNC and 8 D-type Male connector

Input Range 5V
Gain 0.25
Hardware High Pass Filter None
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Technical Specifications

Parameter

Value

Hardware Low Pass Filter

1KHz Passive (0.7@1KHz, 0.8@500Hz)

A/D Converter Input Range + 1.25Volts
A/D Resolution 12 bits
Input Bit Resolution 2.5mV
Sampling Rate 2.75kHz

GENERAL PURPOSE ANALOG OUTPUTS

Parameter Value
Number of Outputs 8 Channels
Output connector 8 BNC

Purpose Output the signal of any of the channels

Bandwidth DC-48kHz (Drive Headstage bandwidth is 0.075-10kHz)
Gain Total gain - 4000

D/A Converter Output Range + 5Volts

D/A Resolution 16 bits

Sampling Rate 44kHz

AuDIO OUTPUTS

Parameter

Value

Number of Qutputs

2 Stereo

Output Connector

3.5mm Audio Jacks

Purpose Output the signal of any of the high frequency channels
Bandwidth DC-3.5kHz (Drive Headstage bandwidth is 0.075-10kHz)
Gain Total gain 2000

D/A Converter Output Range +2.5 Volts

D/A Resolution 16 bits

Sampling Rate 44kHz
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6.9. GENERAL PURPOSE SINGLE BIT DIGITAL INPUTS

Parameter

Value

Number of Inputs

16 Channels

Input Connectors

4 BNC, 12 D-type Female Port

Input Type Standard TTL
Logic Low ov - 1.8V
Logic High 2V - 5V
Sampling Rate 44kHz
Maximum input frequency 1kHz

6.10. GENERAL PURPOSE DIGITAL INPUT 16-BIT PORTS

Parameter

Value

Number of Inputs

32 Channels

Input Connectors

2x 16 D-type Female Port

Input Type Standard TTL
Sampling Rate 44kHz

Logic Low ov -1.2v
Logic High 2V -5V
Maximum input frequency 1kHz

6.11. GENERAL PURPOSE DIGITAL OUTPUTS

Parameter

Value

Number of Outputs

16 Channels

Output Connector

8 BNC, 8 D-type Female Port

Sampling Rate

44kHz

Control

Script only
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6.12. ANALOG DIGITAL INPUTS AND OUTPUTS PINOUT

The Neuro Omega has an optional Analog/Digital Input/Output package. All inputs and
outputs are available on the Input/Output panel of the unit (see Figure 3, page 20). Pinout
details for the D-Type connectors are described in the following sections:

« ADD DIG-OUT Pinout

< ADD ANALOG-IN Pinout

< ADD DIG-IN Pinout

« PORT-1 16 BIT, PORT-2 16 BIT Pinout

The BNC connectors are numbered and logged as marked on the panel in Figure 133.

Figure 133: Input/Output Panel Diagram
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6.12.1. ADD DIG-OUT Pinout

The connector type for the digital outputs is the D-Type 9-Pin Female. Pin numbers
shown in the figure are the actual numbers imprinted on the connector.

o 1
ﬂ.'ll'é

200

9 G
Pin Number Use Pin Number Use
1 D.Out 1 6 D.Out 6
2 D.Out 2 7 D.Out 7
3 D.Out 3 8 D.Out 8
4 D.Out 4 9 GND
5 D.Out 5

6.12.2, ADD ANALOG-IN Pinout

The connector type for the analog inputs is the D-Type 9-Pin Male. Pin numbers shown in
the figure are the actual numbers imprinted on the connector.

1 a
ﬁﬂﬂﬂﬂﬂf

Q000

= 9
Pin Number Use Pin Number Use
1 Aln 9 6 A.ln 16
2 A.n 10 7 A.n 15
3 A.ln 11 8 A.ln 14
4 A.n 12 9 A.ln 13
5 GND
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6.12.3. ADD DIG-IN Pinout

The connector type for the single bit digital inputs is the D-Type 15-Pin Female. Pin
numbers shown in the figure are the actual numbers imprinted on the connector.

g 1
Q02202200
Q2020200
13 q
Pin Number Use Pin Number Use
1 D.In 5 9 D.In 13
2 D.In 6 10 D.In 14
3 D.In 7 11 D.In 15
4 D.In 8 12 D.In 16
5 D.In 9 13 GND
6 D.In 10 14 GND
7 D.In 11 15 GND
8 D.In 12

6.12.4. PORT-1 16 BIT, PORT-2 16 BIT Pinout

The connector type for the 16 bit digital inputs is the D-Type 25-Pin Female. Pin numbers
shown in the figure are the actual numbers imprinted on the connector.

13 1
\:-----------;/
PI0OOOOODD O
a5 14
Pin Number Use Pin Number Use
1 D.In 1 14 D.In 2
2 D.In 3 15 D.In 4
3 D.In 5 16 D.In 6
4 D.In7 17 D.In 8
5 D.In 9 18 D.In 10
6 D.In 11 19 D.In 12
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Pin Number Use Pin Number Use

7 D.In 13 20 D.In 14
8 D.In 15 21 D.In 16
9 Strobe 22 GND
10 GND 23 GND
11 Ready 24 GND
12 GND 25 GND
13 GND
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