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l. Intended use of the system

A. Applications

The BioSemi ActiveTwo measurement sysem is designed to measure potentid
differences on the human or anima body surface. The sysem s successfully used to
record signals originating from the brain (eectroencephadogaphy, EEG), the heart
(dectrocardiography, ECG), and the muscles (eectromyography, EM G) for research
purposes. The ActiveTwo sysem can be adapted to these different gpplications by using
different versions of the (active) d ectrodes. Besides body surface potertids, the
ActiveTwo system can acquire signas from awide range of additiona sensors, in order
to measure variables like body temperature, muscle force, etc.

B. Research use only — not a medical device

The ActiveTwo is designed, and intended to be used as an instrument for scientific
research only. The eectrophysiolog ca dataacquired with the ActiveTwo is meant to be
used within the framework of scientific research. The sysemis not intended for medical
gpplications. The sygem s not gpproved or dlowed to be used for diagnosis or trestment
of disease, and the measured data shall not be used as abasis for any medical decision.
Thesydemis not certified as aM edica Device as defined in EU directive 93/42/EEC,
Article1, Sec 2 (a) (European Union), or as defined in the Federd Food Drug &
Cosmetic (FD&C) Act, Chapter I, Sec 201 (h) (USA). Becausethe ActiveTwo is
designed as an instrument for research, it offers aflexibility that cannot be offered in a
system designed for patient treatment. For example, the hardware configuration and the
open-source software are highly configurableto adapt the system to various demands of
different research applications. This flexibility, however, aso dlows the user to choose
configurations and/or software modifications that lead to corrupted data being measured.
This is the mains reason that the sysgem shal not be used for diagnosis or trestment of
patients. M oreover, the sysem is meant to be used only by skilled professionds.

ActiveTwo Operating Guiddines Page- 1
Rev. 6, Printed: January 31, 2007



Il. Educational resources available to ActiveTwo users

A. This booklet

This booklet was firgd developed in February of 2006 for usein atraining course
provided by Cortech Solutions in Wilmington, NC USA. We expect to update it
periodicdly.

B. ActiveTwo User Guide

BioSemi has done an excdlent job of documentingthe ActiveTwo hardwarein the
ActiveTwo User Guide. This document is dways available on the ActiView software
CD.

C. On-site installation and training

Take advantage of the opportunity to have an experienced technician visit after anew
ActiveTwo purchaseto hep ingdl the sy sem/software and train y ou and y our colleagues
in its operation and maintenance.

D. Web site of Cortech Solutions (US/Canada representative)
Visit www.cortechsolutions.com, especidly the Support section.

E. Web site of BioSemi (manufacturer of ActiveTwo)
Visit www.biosemi.com, especially the FAQ (frequently-asked questions) section.
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[lI. Cautions: what NOT to do.

A. Do not attempt to use the system before familiarizing yourself
with the documentation.

M ost gperator errorsthat result in damage to the system can be avoided by familiarizing
yoursdf withthe sygem documentation, especidly this section and the sections covering
Electrode Handling and Battery M aintenance.

B. Do not connect any AC powered device to the A/D box.

Connecting an AC powered signa sourceto the A/D box will decrease the signal to noise
ratio of other signals measured by the A/D box and it can pose asafety risk. An optiona
auxiliary AndogInput Box is offered for this purpose.

C. Do not allow active electrode tips to come into contact with
any other metal.

Contact between dissimilar metas can result in corrosion and reduction in electrode
performance (e.g. increased noise).

D. Do not store a full-depleted battery.

When abattery enters shutdown mode (red Shutdown LED on front paned of battery
comes on during sy stem gperation and power to sysemislost), it isin its most fragle
state. It isimperativetoplacethe batter on the charger immediately to prevent further
loss of chargethat could result in permanent damageto the battery.

E. Do not use soap to clean gel / paste from the electrodes.

Wash dectrodes immediately after use with warm water to remove gdl / paste residue.
Soap can acce erate the loss of Chloride from the electrode péellets, and its useon a
routine basis should be avoided.

F. Do not soak electrodes in any liquid for more than 10 minutes
at a time.

Prolonged soaking of the dectrodes alows liquid to penetrate the ceramic dectrode
pellet, softeningit, and making it more vulnerableto breskage. Soakingthe electrodesin

liquid for aprolonged period of time also results in corrosion, or loss of eectrode
materid.

G. Do not plug connectors into system in the wrong orientation.

Attempting to force connectors into the system in the wrong orientation can damage input
connectors on the A/D box, necessitating costly and time-consuming repairs.
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H. Do not use alligator clips or other metal conductors to
connect signal inputs to the active electrodes.

Connecting dligator clips or other meta conductors to the active dectrodes will result in
corrosion and it will most likely result in permanent damageto the active dectrodes. Use
the one- and two-bucket methods described in the Troubleshooting section to short inputs
or to conduct signals to the sysem inputs.
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IV. Components and accessories of the system
Sarting a the participant and workingin thelogical direction of the host PC.

A. Consumable supplies

1. Electrolytes for use with active
electrodes

a) SignaGel (by Parker Laboratories,
Inc.)

SgnalGd is therecommended d ectrolyte for
most applications. Asapolymer, it remains
conductive for hours. The product has been
designed, manuf actured and packaged under the
strictes conditions, resultingin consistent
quaity and safety as well as alongshdf life.

b) Others you might consider using

(1) Electro-Gel (Electro-Cap International, Inc.)

(2) Lectron 111, Chloride 10 (Pharmaceutical I nnovations,
Inc.)

(3) Ten20 (Weaver and Company)
(4) Elefix (Nihon Kohden America)

c) Electrolytestoavoid

(1) Abralyt (Easy-Cap GmbH)
Contains unnecessary pumice.

(2) QuikGel (CompumedicsLtd)
Accderaes eectrode corrosion.

2. Syringe to inject gel into head-cap electrode holders
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a) MonoJect syringe with integrated,
curved plastic tip

M ore expensive, but dso more gppeaingto M‘\
paticipats

b) 10 cc Luer-Laok syringe
Usewith 15 or 16 gauge blunt-tipped needle

3. Double-sided adhesive electrode rings for
use with flat-type active electrodes

a) 13 x 5(mm, od x id) — roll of 500

b) 20 x 8 —roll of 500
c) 12 x 4 (pkg. of 100)
d) 19 x 4 (pkg. of 100)

4. Other consumable items you might
find useful

a) Distilled water

Used withtable salt for balancing d ectrodes and for testing/

troubleshooting Tap waer will suffice for washing and occasiona
testing, but distilled water is best for routine eectrode balancing

b) NaCl (non-iodized table salt)
M ixed with water for eectrode balancing and for testing / troubleshooting.

c) Medical tape

Use3M Microporepger tg to hold eectrodes or =
leads in place or to bundle leads together. Avoid : .
cloth (Durapore) or trangparent (Trangpore) tgpe, as |
thesetges leave residues.

d) Disinfectant solution

Below is alist of disinfectant solutions in ascending order of effectiveness
AND ascending order of deleterious eff ects on dectrode materids.
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(1) Hydrogen peroxide
(2) 1 sopropyl alcohol 70%
(3) Intermediate-levd disinfectants
(a) EcoTru (Enviro Sysemys)
(b) Envirodde (Metrex)
(4) Not recommended — high-levd dignfectants

(a) Metridde (Metrex)
Accderates loss of Chloride from electrodes,

drying/cracking of lead-wire insulation and bl eaching of
electrode/head-cap labels
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B. Comfortable, flexible head caps for the ActiveTwo system

The ActiveTwo head cap was developed in cooperation with
Dr. Peter Praamstraat the Behavioral Brain Sciences Center,

University of Birmingham, United Kingdom. The head cap
consists of an eastic cap with plastic eectrode holders. The

cap itsdf does not contain eectrodes - only plastic eectrode
holders that receive the pin-type active ectrodes. The caps

have ear-dlits for easy accesstothe ears. Head-caps are

prowded with an éastic/ velcro chin strap for fixingthe cap

in place, but body harnesses with criss-cross chest strgps are so available Thefabrl o
template of the sandard caps is suitable for positioning electrodes at traditiona 10/20

positions.

1. Sizes and layouts
Caps are avallablein awiderange of sizes and with avariety of electrode position

lay outs:
Size Color Head Circ. # Sites Std. Layout Boys | Girls
Infa 6 Red 22-26 cm 32 10/20 premature infants
Infa 5 Blue 26-30cm 32 10/20 premature infants
Infa 4 Yellow 30-34cm 32 10/20 premature infants
Infa 3 Brown 34-38cm 64 10/20 0-1mo. 0- 15 mo.
Infa 2/3 Pink/Brown 36-40cm 64 10/20
0-2mo. .5-3mo.
Infa 2 Pink 38-42cm 64 10/20 1-35mo. 15- 5.5 mo.
Infa 1/2 Lt Blue/Pink 40-44 cm 64 10/20 2 6.5M0. 3-9mo.
Infa 1 Light Blue 42-46 cm 64 10/20 35-105mo. | 55- 15,5 mo.
X-Small/Infa 1 Green/ Light Blue 44-48 cm 64 10/20 6.5 - 19 Mo. 9- 281mo.
X-Small Green 46-50 cm 128 10/20 or ABC 105- > 36mo. 15.5- > 36 mo.
Small/X-Small Yellow/Green 48-52 cm 128 10/20 or ABC 19->36mo. | 28- > 36 mo.
Small Yellow 50-54 cm 256 10/20 or ABC toddlers / children
Medium/Small Red/Yellow 52-56 cm 256 10/20 or ABC .
children/ teens / small adults
Medium Red 54-58 cm 256 10/20 or ABC
teens / adults
Large/Medium Blue/Red 56-60 cm 256 10/20 or ABC
teens / adults
Large Blue 58-62 cm 256 10/20 or ABC
large teens / adults
X-Large Brown 62-66 cm 256 10/20 or ABC .
exceptionally large adults

Sandard cap layouts for 16, 32 and 64 channels are based on the Internationa
10/20 System. Layouts for 128, 160 and 256 channels have eectrode positions
that areradidly equidistant from CZ. The éectrode position coordinates of
standard ActiveTwo head caps are availabl e from the
www. cortechsolutions.com/Downloads.htm web page.

The images below provide atop view of the 32, 64, 128, 160 and 256 channel
standard head cap layouts.
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www.cortechsolutions.com/Downloads.htm

a) 32 channel layout
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c) 128 channel layout

asa).
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e) 256 channel layout

C. Active electrodes

1. Pin-type electrodes on ribbon
cable

a) Typical application:
EEG

These electrodes are designed to
be used with the ActiveTwo
electrode holders, especidly with ahead cap, for measuring EEG.
Sandard € ectrode sets contain 32 active € ectrodes, and are labeled
accordingto either 10-20/10-5 positions or arbitrary A1-32, ...H1-32
nomencl ature.

b) Custom applications. ECG, EMG, etc.
It ispossibleto mount theplastic eectrode holders in adifferent fabric
garment to permit measurement of other signals. For example, atight-

fitting shirt with electrode holders and pin-type active electrodes could be
used to measure ECG from an array of dectrodes on thetorso. Other
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garments could be desi gned for positioning € ectrode holders over muscles
of interest for measurement of surface EM G.

c) Lates design improvements
Thelatest iteration of the pin-type active dectrode desi gn includes:

(1) Sintered Ag/AgCl pdlet material improved

A new, harder eectrode pdllet resists moisture and gands up to
abuse better. Epoxy joint a cable entry to prevent separation.

(2) Strain relief on top of connector to further resist
separation at cable entry

(3) Improved protection against electrostatic discharge
(4) Labd (e.g. A1-32) positioned on top of connector

(5) Serial number on side of D connector

The seria number aids our record keeping and tracking of
manufacturing issues accordingto manufacture date/batch. Please
do not removeit.

2. Flat-type electrodes with individual leads/connectors

a) Standard applications: EOG,
ECG, EMG and EEG reference '
Theflat-type active electrodes were

designed specifically for use on bare skin

for measuring EOG, ECG, EM G or EEG

at mastoids, earlobes, nose, ngpe of the

neck, etc. Inthese gpplications, you should use the double-sided adhesive
electroderings to adhere the electrodes to the skin. Ped the adhesive
electroderingoff of its pgper backing, apply theringto the plastic
electrode housing taking care to positionthe openingin the ring around
the dectrode pdlet (notethat the pdlet is closer to the dectrode ring than
you might expect, and it is not directly oppositethe electrode labd). After
stickingtheringto the eectrode and before removingthe protective pger
cover, gpply asmdl amount of conductive eectrolyte gel to the eectrode
pelet. Then, removethe pger backing from the adhesivering.

Following this procedure should help remove any excess gel that might
otherwise prevent the adhesive from stickingto the skin. Some cleaning
of the skin with an alcohol prep pad may be required in case of excessive
makeup, swesat or dry skin.
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b) Other applications: EEG

To record EEG from the scap, you can usetheflat-type active eectrodes
with an adhesive € ectrode past such as Ten20 pagte or Elefix.
Alternatively, you can use collodion (glue) to apply the electrodes to a
participant’s scalp for sleep sudies or other long-term monitoring
applications (use only non-acetoneremover). Take careto usethe same
eectrolyte pagefor the CM SDRL and EEG reference electrodes.

C) Lates design improvement

Flat-type active electrodes now have astronger wireto address problems
with leads bregking at the junction with the active dectrode. This new
wire can be distinguished from the old wire by thefact that the new wire
has alight gray color and no printing on the insulation jacket, whereas the
old wire had adark gray color and printing on the jacket.

D. A/D box

1. ActiveTwo User
Manual

Seethelatest version of the
ActiveTwo User M anud for
detailed specifications and
operatinginstructions for the
A/D box.

2. New features of the

Mark Il A/D box

Thenew M ark Il (mk2) A/D box has the capacity for 280 channelstotad. The
mark 11 design also includes the capability to bedasy chained with other A/D
boxes in ameaster-slavereationship (slave boxes must have Optical In port on
front pand which is added as an extra cost option). In certain circumstances (e.g
daisy chaining), the M ark Il boxes can provide greater numbers of channels at
bandwidth settings previously supported.

3. Front panel

We a
a) Aux connectors “%o m Exa -

4
S Y X

(Aux1) now
Car” eS CM gDRL F.lp‘.ﬂ.]‘éﬂ :iv[}f-‘fj-’f,l
Common = BIO EMl D-IJ moae
( ) www.biosemi.com (ﬁ » @
(2) Aux 2 and Aux | -
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3typically carry 1- 2 bipolar sensor signals

(a) Sensor options (see Optional Non-EEG Sensors bel ow for
more detail s)

(i) Skin conductance
(i) Respiration
(i) Temperature
(iv) Pulse/ plethysmograph
(v) Other sensor gptions
(&) Microphone
(b) Photocell
(c) Accelerometer
(d) Load cdll
(e) Custom

(b) Safety and signal-quality precaution

Auxinputs are on thepatient-connected side of the device,
so avoid connecting A C-powered signal sources to these
inputs. Doing so could result in an unsafe situation and/or
reduction of signd quality on other channels.

b) LED indicators

(1) Power (green)
Onindicates power is reachingthe A/D box from the battery.

(2) CM inrange (blue)

Onindicates CM SDRL dectrodes are adequately connected to
subject and no fault conditions (over/under-current) are detected.

(3) Low-battery (red)

Onindicates low-battery stae, activated when 20% of battery
capacity is reached.

c) Speed-mode dial
This did sets the overdl sample-rate and bandwidth of sysem. Thefind
samplerateto fileis afunction of both the speed-mode and the
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decimation-ratio set in the ActiView software. Seethe ActiveTwo User
Guidefor more details on setting the speed mode.

Before setting the speed mode, first identify if your A/D box is model
MKkl or Mk2. To doso, seethe ‘About ActiView’ tab-pagein the
ActiView software, where the modd will beidentified after the software
has communi cated with the sysem at least once since boot. Therotary
switch can be used to select 8 different speedmodes for the A/D box
(speed-mode 9 is reserved for use as Analog Input Box). Use asmal
screwdriver to rotate the switch tothepreferred number accordingto the
tablebdow. After changngthe speed-mode, switch the A/D box off and
on again to reset the ADCs. Changingthe speed-mode havingthe power
connected is not harmful to the éectronic circuitry, but the

sy nchronizaion between channels may belost.

SpeadMode Sﬁ;ﬂe A/D box Mk1 AID box Mk2
PIN + TP PIN + TP
Sensors Sensors
ch. ch.

2048 Multi box use

0 (2 kH2) 256+ 0 No In speedmode 0-3, the
4096 A/D boxes work as up

. akHy | 18T NO 1 o 4 optical fiber *daisy
8192 chained’ boxes, each

2 (8 kH2) 64+0 No with amaximum of
128+8 channds @
2kHz. T he speedmode
switch = box number.

16384 (0=Box1, 1=Box2,

3 16kHzy) | 2*0 NO | > Box3, 3=Boxd)
Daisy chan possibilities
aenot induded in the
standard base system.

2048 256+8 Yes

4 232+8 Yes

(2 kH2)
4096 128+8 Yes

5 (4 kH2) 104 + 8 Yes

8192 64+8 Yes

6 40+ 8 Yes

(8 kH2)
16384 32+8 Yes

7 (16 kH2) 8+8 Yes

8 AlB-mode | AIB-mode | AIB-mode | AlB-mode Yes

9 Reserved Reserved Reserved Reserved Reserved

Note When an auxiliary andog input box (AIB) is connected, the A/D
box should alway s be on SpeedM ode 4.

The acquisition software adjusts automaticaly tothe selected speed-mode
(check theindicator in the “about ActiView” tab page). You should close
and restart the AdiView software after changngthe A/D box speedmode,
to prevent selectors from remaining disabled in the new speed-mode.
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d) DC input (battery connector)

Notetha the cableis attached to the battery, raher than the A/D box or
AC charger supply. The A/D boxis not intended to be operated from AC
power.

e) Optical output
Fiber optic signa cablefrom A/D box to opticd receiver

f) Optical input — optional

Mark 1l A/D boxes optionaly can havetwo (2) fiber-optic connectors on
the front pand, oneinput and one output. Theinput is active only when
operating the systemin slave mode as part of adaisy-chain of multiple
A/D boxes (speed modes 1-3).

4. Top panel
a) 68-pin D connectorslabeled A1-32to H1-32

(1) Each connector carries 32 monopolar channel sof data
froma singleribbon cable

(2) A1-32 representsinputs 1-32, B1-32 inputs33-64, and so
on

(3) Standard configuration expects active d ectrodes; not
suitable for passive dectrodes (custom configuration

possible)
b) Key-shaped two-contact ‘ | R w w
connectors labeled EX1- laia.....

EX8

(1) Each connector
carriesone monopolar channel of data

(2) Standard configuration expects active d ectrodes; not
suitable for passive d ectrodes (active adapter for passive
electrodes available)
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E. Battery unit

1. Overview

a) Two standar d batteries
supplied with each base sysem

b) Standard battery is high-capacity, rechargeable, lead-
acid type with no memory effect

¢) Standard battery capacity: approximately 15 hourswith
72 channels, 10 hours with 136 channels and 5 hourswith
280 channels

d) Useful life defined as over 1000 charge/recharge cycles

e) Fully-depleted standard battery with full capacity will
tak e approximately 3.5 hoursto charge

f) Reduced charge time reflects diminished capacity

2. Advice and cautions
a) Use only supplied charger
b) Not possible to overcharge using sandard charger

c) If capacity issignificantly diminished (chargetime less
than 3 hours), cycle battery fully 3-5times by
charging/discharging/charging until capacity (chargetime)
increases tonormal.

d) Never sore afully-depleted battery; store only fully
charged

e) Battery will maintain a charge for week s'monthswhile
stored a normal operating temperature. Recharge stored
batteries frequently to avoid deep discharge.

f) If power at source is lost while battery is conneded to
charger, the charger formsa partially open circuit that will
slowly drain the battery. Leaving thissituation toolong can
cause permanent damage. If you doubt the reliability of
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your power source, disconnect charged batteriesfrom the
charger as soon asthe Ready LED comes on.

g) Connect battery to charger after using approximately
75% of capacity.

h) See meter in ActiView for current battery state or place
on charger when Low Battery LED comes on.

F. Battery charger and AC adapter
Sophisticated charging unit with intelligenceto maintain
optima battery performance and maximize useful life
coupled with aunique 9V, 3A AC/DC converter.

1. Charger front panel

a) Red “Full Charge” LED
Onindicates battery chargeis 0-90%, so full chargeis beingddivered

b) Yellow “Trickle Charge” LED
Onindicates battery chargeis 90% or greeter.

C) Green “Ready” LED
Onindicates battery is fully-charged.

d) Charge output connector
Socket for connecting cabl e from battery unit

2. Charger rear panel

a) DC power input connector
Connect power from AC/DC converter

b) Fuse
Replacesble 5 AM P fuse

3. Connections
a) Connect AC adapter tocharger
b) Plug AC adapter into AC sodket
c) Connect battery unit to charger

ActiveTwo Operating Guiddines Page - 18
Rev. 6, Printed: January 31, 2007



G. Fiber-optic cable

1. Advantages

a) Perfect eledrical isolation

Eliminates current leak age problems between host
computer and paient-connected device, which
yields better signa qual ity and ensures safer
operation.

b) Eliminatesinterference pickup

Length of fiber cable between front-end and host PC can run next to other
power and signa cables without picking-up interference.

c) Longer cable runs

Cable runs up to 50 meters are possible without signal loss. Standard
cables are 3 metersin length.

2. Description

a) Unidirectional fiber-optic communication lead between
optical output connector on front panel of A/D box and
optical receiver / USB 2.0 interface

b) Standard multimode (62.5/125), simplex, ST-ST cable

3. Cautions
Notethd this cableis made of dass fiber and is somewhat ddicate. Takecareto:

a) Avoid running-over the cable with rolling chair wheels
b) Avoid closing the cable in doors
¢) Avoid setting heavy objectson the cable

d) Avoid positioning connections sothat ends of cable are
subject to shear stress
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H. Optical receiver / USB 2.0 interface

Recalves digta dataviaunidirectiond fiber-optic cable
fromthe A/D box

1. Advantages

a) Portability
M akes AdiveTwo completely portable when used with a notebook
computer

b) Flexibility
Programmabl e log ¢ dlows easy changng of number of channds and
samplerae

c) Electrical isolation

Trigoer inputs remain galvanicaly isolated from A/D box, € ectrodes and
patient

d) No unwieldy AC supply required
Easy power supply from PC viaUSB 2.0 port

e) Simplifiestroubleshooting
LED indicators for datainput and output

f) Easy Windows XP installation
When performed properly, instdlation under X P takes only afew minutes

2. Front-panel
a) Fiber-optic input connector

b) Data input LED (left of fiber-optic connector)

Onindicates power is beingreceived from host PC viaUSB interface and
dataare beingreceived from A/D box.

c) USB 2.0 output connector

d) Data output LED (right of USB connector)

Onindicated dataare being requested by goplication viadriver on host
PC. This LED will not come on unless data are being requested by host
for display or storage.
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3. Optical receiver / USB interface:
rear panel

Therear panel contains the system’s 37in
digita 1/0 connector

a) 16-hit trigger input port
Pins 1-16 of thisport represent bits 0-15 of the 16-bit trigger input port.

b) Digital output port

Pins 17-31 of thisport represent bits 0-14 of the digta output port
(accessibleto developers and for custom applications only — not presertly
utilized by the standard ActiView software).

c) System clock signal output

The system’s clock signal is carried out to pin 32 of the 37-pin digtd /O
connector.

d) Ground on pin 37

Pin 37 carries the sysem ground. Connect to ground of trigger port of
stimulus computer or ground of other devices connected to trigger port.
Use caution when considering connecting this ground to adevice that the
subject will comein contact with (e.g. abutton box), as this can
compromise sy sem safety and reduce si gna-to-noiseratio of

phy siological measurements.

I. Optional non-EEG sensors

A variety of sensors other than the active dectrodes are availabl e for use with
ActiveTwo. In general, a “sensor” consists of atransducer with some specidized
electronics and one or two dedicated amplifier/converter channels instdled in the A/D
box. Sensor inputs are on the middle and right-most circular DIN connector on the front
pand of the A/D box. If thereareany sensors instaled in the A/D box, |abels abovethe
circular connectors on the front pand of the A/D box will indi cate what type of sensor
electronics are installed at the connectors. If labels above the connectors read “Aux2”
and/or “Aux3”, no sensor € ectronics are installed on the associated connector.

1. Respiration

A Nihon Kohden TR-753T respiration belt is
provided with acable wired for use with one of
thethree available circular DIN connectors on the
ActiveTwo front pand. Srongrdiablesignds
are produced, because the respiration belt uses the
ActiveTwo system'spower supply. An additiona
LabVI EW moduleis delivered with the sysem
when arespiration bt is ordered.
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2. Skin conductance (SC)

With this ActiveTwo accessory, the conductance
of the skin can be measured. The SC option
consists of 2 passive eectrodes to induce an
oscillatory signd exactly synchronized with the
system's saple-rate. The skin conductance
option is wired to one of three available circular
DIN connectors on the AdiveTwo front panedl.
Because the skin conductance accessory uses
"lock-in detection™, the stimulus-current can be as
low as 1uA. Thelow-current and synchronized
oscillator ensure that the biopatentia
measurements (EEG, EM G or ECG) are not corrupted by the skin conductance
oscillator signd.

In modds produced before mid-2005, these couplers were configured to measure
skin resistance or galvanic skin response (GSR). ActiView software version 5.35
or later automaticaly identifies whether the ActiveTwosysem hasal1l6 Hz or
512 Hz cowpler. To check which model you have, setup the ActiveTwo sysem
and start the ActiView softwareto view incomingdatafor afew seconds. Then,
select the"Auxiliary Sensors" tab, and check the"GSR units” indicator in theleft
sidebar:

e ‘“unit =Ohm” means a 512 Hz GSR coupler is installed

e “unit =nanoSiemens” means a 16 Hz skin conductance coupler is
installed

Theversion of coupler instaled can aso be checked by identifyingthe "physica
dimension" of the “GSR” channel in the header of the BDF file (field 13 of the
header, see http://www.biosemi.com/fag/file format.htm).

The GSR signal itsdf istheresult of processingin ActiView, and only reflects
(slow) impedance/conductance variations. Theorigina excitation frequency is
not present in the signal. In other words: FTT or any ather anadysis of the GSR
signal stored in the BDF filewill not reveal the underlying 16 or 512 Hz
excitation signds.

The GSR signalsto fileare not filtered (bandwidth is the anti-aliasingfilter
frequency as displayed in theright sidebar). However, the frequency of the
excitation frequency imposes alimit in the maximal frequency of thevariationsin
impedance/ conductance that can be measured. With the 16 Hz GSR, afull wave
of the excitation signal is necessary to caculate aconductance vaue. This means
that anew GSR vaue can only appea every hdf-wave, or every 31.25 ms. At a
2048 Hz sarplerate, the BDF filewill contain 64 identica samples for each

sinde GSR value). In other words, the effective samplerate of the GSR is 32 Hz,
and consequently GSR variations faster than 16 Hz areignored (Ny quist
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theorem). Incidentd ly, this isthe reason for the choice of 16 Hz as the best
compromise between the previous 512 Hz vaue and the typicdly used 10 Hz
vaue. A lower frequency makes the responseto GSR changestoo slow, and a
higher value results in responsesthat involve both resistive and capacitive
components rather than the more pure measure of skin resistance/conductance.

Seethe appropriate heading below for further information about the type of unit
you are using

a) 512 Hz GSR coupler

The 512 GSR circuit in ActiveTwo uses 1 pA constart current, 512 Hz
square wave signal that is synchronized with the ActiveTwo system’s
samplerae. Although these are different from the parameters often used
in GSR measurement, this design is intended to make the GSR coupler
optimaly compatible with the apparatus for EEG measurement. Typica
GSR AC excitation frequencies overl ap withthe frequency range recorded
in EEG, thus makingit difficult to measure EEG at the same time without
corruptingthe signa. DC excitation can aff ect the EEG basdline,
producing € ectrode offsets that make it similarly difficult to measure EEG
simultaneously .

The LSB vadue (resolution) is 1 Q. With the 24-bit ADC, the GSR signd
has an input range of 0 to +262 kQ. Because A ctiveT wo uses a higher
excitation frequency than most sand-aone devices, it measures smaller
absolute skin resistance values. Also, the response on subject's arousd is
an INCREA SE in skin resistance, instead of the DECREA SE of skin
resistance seen with DC and low frequency (up to approx. 10 Hz)
excitation. However, theresponseis very reiable: we measure atypica
resting skin resistance of gpprox. 5 kQ, with regponses of (+) 50-100€2,
and aquick return to the basdine vaue after when the subject relaxes

again.

Snce many andysis programs do not have amechanism to handl e units
other than uV, it is useful to know that GSR datapoints are scaed such
that whenthe GSR units aredisplayed inuV, 1 uVisequd to1 Q. To
convert to Semens, take thereciproca of the Q vaue (S=1/R). Note
that you cannot sinply take thereciproca of aresistance CHANGE,
because R2-S1 is not equd to 1/(R2-R1). So, every poirt should be
converted from Q to Semens separately, before caculating changes in
Semens.

ActiveTwo’s GSR measurement works with aDC coupled amp (same as
for the EEG channdls), so thereis no hi gh-pass time constant to worry
about. Any high-pass filteringwould be performed in software off-line. A
low-pass filter of 3-10 Hz is usudly goplied off-lineto reduce
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interference. ActiView displaysthe GSR with a3 Hz low-pass, bu the
datato filearefull bandwidth (no filters are applied).

Notetha the GSR sensor only works in goeed modes that alow recording
of sensor channds (i.e. 4, 5, 6, 7 and 8). Remember that if you changethe
speed mode, you will need to turn off the power at the battery unit and
turn it on again to let theinterna firmwar e adjust itself to the new speed
mode.

Also, your ActiView CFG file must enable the use of sensors. Snce most
systems are sold without GSR measurement capability, the default
configuration files that come with new versions of software contain acode
that disables the sensors. To edit the CFG file, open it in Windows
Notepad, and go to the section entitled [FreeChoice]. Look for the code:

AuxFree=0%
If you find this, changeit to:
AuxFree=1%

Remember that, if you do nat explicitly select a CFG file, the
DEFAULT.CFG filein the samedirectory asthe .EXE isused. Onceyou
open the AdiView program and the CFG fileyou want to useis active,
click over to the sensors pageto be sure tha the GSR sensor is selected for
display. Whenyou click Sart File, be sureto enable saving of sensor
signals by selecting the option to “Save displayed sensors”.

Notetha the CM Sand DRL dectrodes must be attached to the subject
and connected to the system, and the blue “CM in range” light must be on
for GSR measurement to work properly. Also, the green "GSR in range"
lights should be on when GSR eectrodes make adequately low impedance
contacts withthe subject. Natethat the green GSR lights away s remain
off if theblue CM light is off. GSR can only be measured with the blue
CM light and the green GSR lights glowing.

Findly, if the GSR signd looks flat after you have made dl of the other
settings, it may betha you need to increase the scae of the GSR signd on
thedisplay. Thereisascdetool at theleft side of the Sensors display

page.

b) 16 Hz SC coupler

The 16 Hz SC circuit in ActiveTwo uses 1 pA congant current, 16 Hz
square wave signal that is synchronized with the ActiveTwo system’s
samplerae. The 16 Hz design is intended to make the SC coupler
consistent with traditionad SC methodology. Although the 16 Hz
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excitation frequency might be expected to interfere with simultaneous
EEG measurements in ActiveT wo, teging has confirmed that thereis
minimal influence from the 16 Hz excitation frequency on the EEG signal.

The LSB vadue (resolution) with the 16 Hz SC frequency is 1

nanoS emens. With the 24-bit ADC, The SC signal has an input range of
574 nanoS emens (1.7 M Ohm) to 262,000 nanoSemens (3.8 kOhm).
With the 16 Hz SC coupler in ActiveTwo, the reponse on subject's
arousd is an INCREA SE in skin conductance (DECREA SE in skin
resistance), instead of the INCREA SE of skin resistance seen with the 512
Hz GSR.

Snce many andysis programs do not have amechanism to handl e units
other than uV, it is useful to know that SC data points are scaled such that
when SC units aredisplayed in uV, 1 uV isequd to 1 nanoSemens. To
convert to Ohms, take thereciproca of theSemensvalue(R=1/YS). For
example: 10,000 nanoS emens is 100 kOhm. Notethat you cannot simply
takethereciproca of aconductance CHANGE, because R2-R1 is not
equd to 1/(2-S1). So, every point should be converted from Semens to

Q sgarately, before caculating changesin Q.

ActiveTwo’s SC measurement works with aDC coupled amp (same as for
the EEG channels), so thereis no high-pass time constant to worry about.
Any high-pass filtering would be performed in software off-line. A low-
pass filter of 3-10 Hz is usudly gplied off-lineto reduce interference.
ActiView displaysthe SC signd with a3 Hz low-pass, but the datato file
arefull bandwidth (no filters are applied).

Notetha the SC sensor only works in peed modes that alow recording of
sensor channds (i.e. 4, 5, 6, 7 and 8). Remember that if you changethe
speed mode, you will need to turn off the power at the battery unit and
turn it on again to let theinterna firmwar e adjust itsef to the new speed
mode.

Also, your ActiView CFG file must enable the use of sensors. Snce most
systems are sold without SC measurement capability, the default
configuration files that come with new versions of software contain acode
that disables the sensors. To edit the CFG file, open it in Windows
Notegpad, and go to the section entitled [FreeChoice]. Look for the code:
AuxFree=0%

If you find this, changeit to:

AuxFree=1%
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Also, sincethe changefromthe512 Hz GSR to 16 Hz SC, the defaullt
channd labels for the SC couplers (two couplersper A/D box are possible)
in the ActiView software CFG files have not been modified from GSR1
and GSR2 to SC1 and SC2. You may wish to make this change in your
CFQG files for clarity. Look for the entries “AuxI=GSR1” and
“Aux2=GSR2” and change the labels to the right of the = sign to “SC1”
and “SC2” or “SCR1” and “SCR2”’.

Remember that, if you do nat explicitly select a CFG file, the
DEFAULT.CFG filein the samedirectory asthe .EXE isused. Onceyou
open the AdiView program and the CFG fileyou want to useis active,
click over to the sensors page to be surethat the SC1 and/or SC2 sensors
are selected for display. When you cick Sart File, be sureto enable
saving of sensor signals by selecting the option to “Save display ed
sensors”.

Notetha the CM Sand DRL dectrodes must be attached to the subject
and connected to the system, and the blue “CM in range” light must be on
for GSR measurement to work properly. Also,thegeen "GSR in range"

li ghts should be on when GSR dectrodes make adequatey low impedance
contacts withthe subject. Natethat the green GSR lights dway s remain
off if theblue CM light is off. GSR can only be measured with the blue
CM light and the green GSR lights glowing.

Findly, if the GSR signd looks flat after you have made dl of the other
Settings, it may betha you need to incresse the scale of the GSR signd on
thedisplay. Thereisascaetool a theleft side of the Sensors display

page.

3. Temperature

With this high precision temperature sensor from
HP (Aglent 21078A), skin temperatures can be
measured. Thetemperature sensor directly plugs
into one of thethree available circular DIN

connectors on the front panel of the ActiveTwo
A/D Interface Box. An additiona L abVIEW

moduleis delivered with the sygem when a
temperature sensor is ordered.

4. Pulse / plethysmograph

This Plethy smograph sensor from ADI ingruments
(M LT1020) uses an infrared photoeectric sensor
to detect changes in tissue blood volume. The

Plethysmograph sensor directly plugs into the front
of the ActiveTwo. An additiona LabVIEW
moduleis delivered with the sysem when a
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Plethysmograph sensor is ordered. This sensor can be ordered with afinger clip
(/F option), with aVecro strap (/p option) or with an ear clip (see picture, /E
option). Click herefor the .pdf specifications of the plethysmograph.

5. Jazz vigilance monitor

The Jazz viglance monitor sy sem was developed
by aPolish academic research group, led by Prof.
Ober. A gpecid 'synchronic' version is offered for
interfacingdirectly withthe ActiveTwo. The

sy nchronic Jazz sysem consists of 3 building
blocks: 1) the head mounted ey e monitor, 2)
transmitter with twin fiber-optic connection (data
out, syncin), and 3) receiver with twin fiber-optic
connection and RX232 output. Natethat thereis
no head position/orientation monitoring capability,
so Jazz cannot be used to derive ‘point-of-regard’ from ey e-position, as would
typicaly be possible with an ey etracking sy stem, unless the subject's head is
immobilized. The sample-rate of Jazz is synchronized with the AdiveTwo
samplerate viaasync connection between ActiveT wo receiver and Jazz receiver.
The Jazz datainterfaces to the AdiveTwo hog PC viathe RS232 port. The
ActiView acquisition software combines the ActiveTwo data (viaUSB2 port) and
Jazz dda(viaRS 232 port).

6. Active strain gage

BioSemi can equip your force transducer with a
miniature (15x30mm) precision strain gage amplifier. (@

This makes your grain gage active. The output signa
is processed by the AdiveTwo A/D box just like any

other active sensor. The advantages arethat al Q
influences of the connection cable are completey

eliminated, thereis no cable interference and thereis no

temperature drift. The Active strain gage contains a low-noise, low-power, zero-
drift, chopper-gabilized differential amplifier. The power supply is fromthe
ActiveTwo A/D box (16mA tatal bridge current). The modification to the Active
strain gage can be performed for quarter, haf and full bridge strain gage
configurations. The supplied LabVIEW modul e automatically zeros the bridge
and amplifier offset on startup. No further hardware trimmingis necessary. The
phato shows a precision force measurement for finger pressure, the amplifier is

seded inresin on theleft side of the ergometer. Notethat the Adive strain gage
needs 2 extra channels.

j\
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7. Microphone

Microphoneto record audio stimuli and responses.
A highly effective built-in spherica filter
minimizes wind and breath 'pgp’ noise. Connects
directly tothe standard BioSemi ActiveTwo Ergo
input onthe A/D box.

8. Dual response switch

Response switches for direct connectionto the
AUX (front) connectors on the A/D box. The
setup withthe regponse switches connected
directly tothe A/D box ensures accurate timing of
the response moments (pulseis mixed directly
with theincoming EEG signals) aswedl as
optimd isolation of the subject (no grounded
equipment near the subject). Usingthe USB
trigger port with aregponse box aso provides
good timing, but has the disadvantage of bringing
the safety grounds near the subject. The BioSemi Response switches connected to
the A/D box will make sure your responsetiming is accurate and y our subject
isolation remains optimal.

J. ActiView software

ActiveTwo isprovided with afree, open-source data
acquisition software program called ActiView.
ActiView is optimized for use with AdiveTwo, and it
provides mechanisms for visua izing and storing
signals from all of the system’s available sensors,
including specialized sensors like the Jazz Sy nchronic
Viglance M onitor. The source codeis provided so
that 1) users have access a the most basic leve to
understand how their dataare beingtrested, and 2)
developers can easily modify the gandard gpplication to add specific functionality they
need. ActiView has been developed using National Instruments LabVIEW, so the source
codeis provided in theform of LabVIEW llb files, and developers must have access to
LabVIEW to view and modify the source code. Seethe sections on Acti View Software
Installation and Operating the ActiView Softwar e for detail ed instructions on usingthe
software.
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V.ActiveTwo hardware setup

A. Connect the ActiveTwo components
The diagram below shows how to connect the basic components of the ActiveTwo
system. Natethat there areawide variety of other sensors tha can be used with
ActiveTwo, and those are not depicted here. In generd, other sensors would be
connected to the Aux 2 or 3 inputs.

Firn-type aclive eactrodss

Flat-type active electrodes [for use with heod cap)
[for EOE, ECG, EME)

USE 2.0 Receiver Hest PC with ActiView

/ Front
CMEDRL

A (ground)
\

ST/RT 2.5
fioer oplic cable

Trigger Cable >
frarm LPT]
Ceonnect via coble

on battery

B. Ensure that electrodes and sensors have been applied
properly to participant

See the section above on gpplying € ectrodes to ensure that the eectrodes and sensors are
properly connected tothe subject.

C. Plug the electrodes and sensors into the A/D box
Plug electrodes and sensors in a their designated locations. See above section for details.

D. Verify the speed mode

Check the Speed Mode dia on front pand of A/D box to be surethat it is set accordingto
the requirements of the current study. Refer tothe ActiveTwo User M anud for detailed
specifications and instructions.

E. Turn on power
Depressthepower switch on the battery unit connected to the A/D box.
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F. Verify that the CM in Range light comes on
If CM in Range does not come on, then verify that you followed the 2 gos described
under Applying Electrodes. Failingthat, seethe section on Troubleshooting.

G. Start the ActiView software
See the section on Operating the Acti View Software for details.
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VI. ActiView software installation

A. Computer requirements
Ensurethat your hog PC meetsthe following requirements:

1. Windows XP, SP2

2. USB 2.0 interface

If you wonder whether y our computer has aUSB 2.0 interface, check Device
M anager for an “Enhanced USB Host” entry. This is “code” for USB 2.0.

3. Adequate display resolution

Thefour resolutions below are specifically supported, but other digplay modes
providing a least 1024 lines will work fine. Display modes with fewer than 1024
lines present a problem, because ActiView does not dy namicdly resizeto the
current display mode.

a) WSXGA = 1440 x 900 at 16:10 aspect ratio (laptop /
notebook )

b) SXGA = 1280 x 1024 (LoRes)
©) UXGA = 1600 x 1200 (HiRes)
d) WUXGA = 1920 x 1200 (Wide)

4. Windows user rights

You must have locd administrativerightsto instal ActiView and the LabVIEW
Runtime Engne. Often, the USB driver will install properly even if the current
user does not have administrativerights. Notetha if your nework administrator
forces software instaled by loca users to be located in aspecific folder with
access rights limited to one user or group (e.g. on anetwork drive), the access to
the ActiView gpplication may belimited to the current user or members of the
same security group. Consult withyour network administrator to determinethe
correct user rights required for optima instalation and operation of ActiView.

B. Copy software from web or place CD in drive

1. Use CD

Insert the ActiView software CD in the drive of the host computer, or ...

2. Download latest software from BioSemi.com
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Retrievethe desired version of ActiView software, associated version of the
LabVI EW Runtime Engne and the USB interface driver from
http: /AMmww.bi osemi .com/downl! oad.htm.

Note: there are low-resolution (LoRes), high-resolution (HiRes) and high-
resolution + wide (Wide) versions of ActiView 5.34 available for download.
Each operates a afixed resolution as described above.

C. USB Driver Installation

a) Disconnect fiber-optic cable

Driver instdlation will fall if fiber-optic cableis connected to USB
interface and to A/D box with A/D box power on duringthe driver
instalation procedure.

b) Connect USB cable

Connect the USB cableto the front pand USB connection on the optical
receiver / USB 2.0 interface.

c) “Windows Update” question — | MPORTANT!

Windows will detect the USB device and it may bringup adiaogbox
askingwhether it can search Windows updateto find asuitable driver.
IMPORTANT: ANSWER ‘NO’ TO THIS QUESTION!

d) Next, Windows will ask whether it can find the best
driver automatically.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install zofware for:

Receiver

\J\,l IF your hardware came with an inzstallation CD
2 or Hoppy disk. insert it now.

Wihat do pou want the wizard to do’Y

(&) Instal the software automatically [Fecommendedf

(73 Install from a list or gpecific location [Advanced)

Click Mest to continue,

Mext > l[ Cahicel
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(2) If you have the BioSemi CD inthedrive

Select the option, “Install the software automatically”, and
Windows will find the driver.

(2) 1f you downloaded the software from the BioSemi web
site
(a) Be sure to unzip the contents of the downl caded zip file
toa folder on your PC.

(b) Select the option to “Install from alist or spedfic
location”, and click Next to proceed.

(c) Select “Include this location in the search”, and type the

path to the fol der where you placed the driver or use the
Browse option to | ocate the fol der.

Found New Har dware Wizard

Please choose your search and installation options. -

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media The best diver found will be installed.

[] Search removable media (floppy. CO-ROM...|
[“]Include this location in the search:

DMy Documents'ySoftwane DownloadshactiveTwo |

(D Don't search. | will choose the driver to install

Choose thiz option to select the device diver from a st \Windows does ot guarantee that
the driver pou chiooss will be the best match for yaur hardwane,

[ < Back ” MNest > i[ Cancel

(d) Click Nextto proceed.

e) Success = BioSemi icon
If Windows finds and installs the correct driver, you will seethe BioSemi
icon in thefinal dialogbox.
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Found New Har dware Wizard

Completing the Found New
Hardware Wizard

The wizaid has finished instaling the software for:

bl FlECEREr
BRSEM
B

Click Fiish to close the weard

D. LabVIEW Runtime Engine Installation

ActiView 5.34 and | ater require LabVIEW Runtime Engne (LVRTE) version 7.1. Note
that ather versions of ActiView may require diff erent versions of LVRTE. Seethetable
at http://www.biosemi.com/download _actiview.htm for alist of ActiView versions and
the version of LVRTE required for each (alink to download each is dso provided).

1. Locate “LVRunTimeEng.exe”

Open Windows Explorer. If you areinstalingfromthe CD, then browsetothe
BioSemi CD, and find thefolder containingthe L VRTE sdf-instdler called
“LVRunTimeEngexe”. If you downloaded ActiView and LVRTE from the
BioSemi web site, then browseto the folder in which you placed the
“LVRunTimeEngexe.”.

2. Double-click LVRunTimeEng.exe
The LVRTE instdlation will begn.

3. Click through the installation using all default settings

E. Copy the ActiView application to a local folder

1. Create a new folder under \Program Files
Create afolder for the sd ected version of ActiView:

“<DrivelLetter>:\Program Fil es\ActiView\<VersionNumber_Resolution>\"

where “<Driveletter>"is the letter of the drive that containsyour existing
Program Files folder and <VersionNumber_Resolution> is the version number of
the ActiView software and resolution (e.g. LoRes). Assuming multiple versions
of ActiView that youwant to userely uponthe same version of the LVRTE
(http:/Avww.biosemi.com/download actiview.htm), you can have multiple
versions of ActiView instaled on the PC at once.

ActiveTwo Operating Guiddines Page - 34
Rev. 6, Printed: January 31, 2007


http://www.biosemi.com/download_actiview.htm
http://www.biosemi.com/download_actiview.htm

2. If you downloaded ActiView

If you downloaded the ActiView application, it will be contained inaZIP archive
file from which you will need to extract the application and associated fil es.
Place the extracted files in the folder you created in step (1) above.

3. If you are installing from the CD

If you areinstaling ActiView from aBioSemi CD, then select aversion of
ActiView that will be compatible with the highest-resolution display mode that
your computer can comfortably display. WSXGA = 1440x900, SXGA = 1280 x
1024 (LoRes), UXGA = 1600 x 1200 (HiRes) and WUXGA = 1920 x 1200
(Wide). Placeall of thefil es associated with the chosen version of ActiView in

thefolder you created in step (1) above.

4. Check the filesin the ActiView folder
The ActiView folder should contain the followingfil es:

Tarme: Size | Type Date Modified
|21 Configuring File Folder 10/28/2006 11:54 AM
|)5ourcecods Filz Falder 10/28/2006 11:54 AM
Activiewt00-Wide.aliases 1KE ALIASES File TI6/2006 5235 PM
B Activiews00-wide.exe 1,349KE  Application FI6/2006 5123 PM
}ActiViewﬁDD—Wide.ini 3KB Configuration Settings FI6/2006 5:23 PM
t'j Default.cfg 7KE  Microsoft Office Qutlook...  7Pé/2006 5:59 FM
,j] Labwigw_DLL.dIl 453 KB  Application Extension FlZ24Z003 11,24 AM
,:wj Ivankys.dl 324 KB Application Extension 10/6/2005 1:14 AM
,ﬂ; Ivinput. dil 52 KE Application Extension 212602005 10:55 AM
) readme txt 3KB  Text Document 4/29/2004 12:17 PM
r.ij Whatshew_600,txt 11KE Text Document Flajz006 5111 PM

Exact names for the .EXE, .INI and .L LB files will diff er dependingupon which
version of ActiView you chosein the step above.

Notetha the .CFG files will be recognized as M icrosoft Office Outlook
configuration files if you have M icrosoft Outlook ingdled.

Note aso that, begnningwith version 6.00, CFG files with channel | abd schemes
matching the 1020 head caps are located in the folder named “Configuring”.

5. Create a Windows shortcut to ActiView

Right-click on thefilewith the .EXE extension in the ActiView folder and sdect
Create Shortcut. Rename and mov e the shortcut filetoyour Desktop
(<DriveLetter>:\Documents and Settings\<Your User NameHere>) or to the
shared desktop (<DriveLetter>:\Documents and Settings\All Users) to makeit
convenient for other users to find and access the shortcut.
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VIl. Applying electrodes and sensors to participant

A. Applying pin-type active electrodes

1. Familiarize yourself with basic skull surface anatomy

If you arenot aready familiar with the surface anatomy of the skull, familiarize
yoursef withtheimportant landmarks used in EEG positioning. These are:

a) Nasion
b) Inion
c) Left preauricular

point (LPA) and right
preauricular point

(RPA)

d) Vertex

(intersection of lines

between nasion/inion Adapted from Gray's Anatomy
. Philadelphia: Lea & Febiger, 1918

a.n d I ef t/r | ght New York: Bartleby com, 2000

preauricular points),
alsoknow as Cz

2. Fitthe head cap

a) Measure head circumference
to select proper cap size

M easure the circumference of the
subject’s head just above the eyebrows
and over theinion a the back of the head.
Usethis circumference measurement as a
quidein choosing ahead cep size. Fifteen
cap sizes are available, but most users
have access only to afew sizes. Ca sizes areintended to fit afour
centimeter range of head circumf erences, so thetightness of fit will vary
depending on whether your paticipant fals near the upper or lower end of
therangefor a gven cap.
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b) Measure nasion-inion distance before applying head cap
and divide thisdistance by two

M easure the digance from nasion to inion and divide by two to deermine
the proper location of the Vertex electrode (in 10/20 or 10/5 terminology,
the Vertex isreferred to as Cz). Remember this measurement.

¢) If participant has long hair, fix mastoid or earlobe
electrodes before putting-on the head-cap

Hair long enough to cover the mastoids or earlobes
will makeit difficult to impossibleto fix mastoid or
earlobe dectrodes after puttingon the cap, so fix at
least these flat-type eectrodes before putting on the
head cap. Notethat it is dso advisable for a subj ect
with longhair to let their hair down and distributeit
evenly around the back and sides of the head to
minimizethe barrier it can form preventing
eectrolyte gd from contactingthe scap. Follow
the stgps under Apply flat-type active € ectr odes
below to apply these dectrodes.

d) Put the cap on the participant’s head

Sanding behind the participant, 1) place the fronta eectrode holders on
the forehead (taking care not to let them slip over the participants ey es),
and 2) stretch the cap back over the head. Finally 3) reach under the
participant’s chin and fix the chin strap. Some participants may find it
helpful to placetissue or gauze under the chin strap for comfort and to
avoid chafing.

e) Measure nasion-to-inion
distance and adjust cap position
from front-to-back

After putting on the cap, measureto be sure
that the vertex € ectrodeis where it should
be. With caps labded accordingto the
10/20 or 10/5 sy gem, the vertex € ectrode
sitewill belabded Cz, but in the standard
ActiveTwo 128, 160 and 256 channel head
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caps, thevertex will belabded A1. M og often, the cap will be slightly
too far back on the head at first.

f) Position vertex at half-way point
between LPA and RPA

Opentheear-dlit in theleft side of the head
cap and find LPA. Placethe zero point of the
measuringtapeat LPA. Stretch thetape over
the head as closeto the vertex electrode as
possible whiletryingto avoid placingthe tape
over dectrode holders. Notethat if oneside
of thetgpe goes over electrode holders and the
other side of the tgpe goes next to eectrode -
holders, the measurement of the haf-way point will beinaccurate. Open
theright ear-slit in the cap and find the measurement & RPA. Dividethis
distance by two to deerminethe correct position of the vertex from left-
to-right.

g) Ensure capisnot rotated

Sandingbehind (or in front of) participant, visudize alinefollowingthe
center holein each of the midline € ectrode holders from vertex toward the
front of the head. If thisline does not line up withthe nose, then ratate the
cap to line up the midline eectrodes with the nose.

h) Repeat the above steps

Repeat the 3gps above onelast timeto ensure vertexis at half-way point
between nasion/inion and LPA/RPA and cep is not rotaed.

3. Fill electrode holders with electrolyte gel

a) If using SignaGel...

If using S gnaGel, removethe plunger from aclean syringe, and inject
gpproximately 10 ml of gel into thesyringe. Thisis asuitable amount for
about 64 channds. Useless gd if you have fewer channels. Replacethe

plunger.

b) If usinganather eledarolyte that does not come in a
tube...

If usinganother gel that does not comein atube, decant 10-20 ml of gd
into adisposable cup. This helps avoid contamination of the vessd
containing the dectrolyte. Removetheneedleif you areusinga Luer-Lok
syringe. Then, placethetip of the syringeinto the gel in the cup, and pull
back on the plunger to pull approximately 10 ml gel into thesyringe. This
is asuitable amount for about 64 channels. Useless gel if you have fewer
channels. If you removed the needle from the syringe, replace the needle.
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¢) Inject gel into thefirst
electrode holder

Placethetip of the needle or
syringe (tip) into one of the
electrode holders, being careful to
touch the scalp and lift the syringe
away from the head as you press
the plunger. If you hold thetip at
the scalp and do not pick up while
pressingthe plunger, the gel will spread across the scap rather than
forming a conductive column from the scap to thetgp of the dectrode
holder. Asyour fird site, choose a position wherethe hair seemsto be
fullest. IMPORTANT — do nat abrade the scap asis traditionaly done
with other EEG sysems. Thiswill only increasetherisk of bregkingthe
skin, which can result in inf ection.

ks

d) Ask the participant whether they feel the gel at the scalp
If the participant does nat fed the cold sensation of the gel a the scap, the
usethetip of the syringeto part the hair (touch the scalp withthetip and
rock gently back-and-forth once or twice) and then inject asmall amount
of gel. Ask thepaticipant againif they fed the gd. If so, then proceed to
thenext step. If nat, then try another location where the hair is less full.
Repest this urtil theparticipant reports feding the cold sensation of the

cel onthescap. Usethis sdf-report technique any timeyou doubt
whether the gd is making contact with the scap.

(1) I'mportant notesabout el ectrode contact impedance

With ActiveTwo, the gd simply needs to make contact withthe
scalp and with the eectrode (which will be placed in the e ectrode
holder later) to measure excellent quaity signds. TheActiveTwo
system has very high input impedance, so it is very tolerant of high
impedance contacts at the skin. For the mog part, skin impedance
levels (and differences in skin i mpedance) are not important
factorsin signal qual ity measured with ActiveTwo. Therearetwo
main exceptions to consider:

(a) Very high impedance contads

Thereis ardatively narrow range (very unlikdy, and
occurs very infrequently) of possible skin impedance levels
at which ActiveTwo will exhibit higher input noise (e.g. 60
Hz common mode interference) or instability (e.g. low-
frequency drift), so it is sometimes necessary to touch-up
contacts at one or two sitesto address noisy signals.
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(b) Skin potentials

Be awarethat no bio-amplifier system, including
ActiveTwo, can distinguish between local variations in skin
paentid and local variations in very low frequency
paentias resulting from brain activity. Below isasample
of thelow-frequency artifact associated with skin potertias
and swest to assig in recognizing this phenomenon:

i

We recommend designingyour experiment and y our
experimenta procedureto minimizethe possibility that
skin patentias will corrupt your EEG measurements. Here
are some suggestions for minimizing skin potentias:

(i) Designyour lab space with adequate ventilation.
Surprisingy enough, people often go to grest
lengths to build a shielded room with specid
eectricaly-quiet lighting, but they forget about
ventilation and temperature control. Haveyour lab
space designed with more ventilation and range of
temperature control thanyou would expect to need,
especidly if you have an dectricad ly shielded room
and/or are using low-voltage haogen lighting.

(i) Useafanto move ar through the room.

If you do nat have control over heating and cooling
systems, then use asimple dectric fan to increase
ar flow around the participant. Kegp thefan asfar
asis practica from the subject, and make sure that
you follow the recommendations below for twisting
the CM SIDRL dectrode leads around the | eads of
the active eectrodes to minimize pickup of
magnetic noise associated with the fan’s electric
motor.
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(iii)Ask your participants to layer their clothing.
Suggest that participants wear ashort-sleeve shirt
with aswesat shirt or sweater sothat they can
removea layer if they get too warm. Warm
participants will produce sporntaneous skin
patentias that will require high-pass filteringto
remove.

(iv)Usean dectrolyte gd with higher salt content.

S gnaGel contains no Chloride. To minimize
susceptibility to skinpotertid artifact, especidly
that associated with physica exertion by the subject
during the recording session, use an electrolyte gel
containing Chloride. Lectron I11, Chloride 10isa
good choice. Do not use Abralyt or Quik-Gd as
these produds contain other undesirable
ingredients.

e) Fill the remaining electrode
holders with gel

This is the second most time-consuming
step of applyingan e ectrode head cap.
It is important to use only enough gel in
each site, and it isimportant totry to fill
each holder, but practice thisprocedure
to minimizethetimeit takes to fill dl of
the holders.

f) Insert the pin-type
active electrodes intothe
head-cap

Drape aribbon cable containing
pin-type eectrode holders
around your neck and over your
shoulders. Observethat pin 1
and channel 1 are on the side of
the ribbon cable with thered
line. Takea group of four or

el ght electrodes a oneor the
other end of the cablein one
hand, being careful to control the others so tha they do hit theparticipant
intheeye.
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g) Drape ribbon cables over the participant’s shoulder

After applying each pin-type active electrode set, drape the ribbon cable
over the participant’s shoulder so that you do not step onthem as you
move around.

h) Insert CMS and DRL

electrodes

On newer systems, CM Sand DRL

areon aspecid lead with acircul ar

DIN connector that fitsin tothe left- ¥

most circular jack on the front paned (o°] \ N

of the A/D box. On older systems, \
CMD and DRL areincluded as the \

last two electrodes on the A1-32

electrode set. Notetha on new sysems, thepins on thefirg D connector
serving CM Sand DRL aresstill connected, so if youplugin an A electrode
set with CM SDRL and acircular DIN connector with CM SDRL, the
safety circuit of ActiveTwo will be engaged, causingthe CM in Range
light to go out and making it impossible to record meaningful data
IMPORTANT: Be careful to avoid electrolyte bridges between CM S
and/or DRL and active e ectrodes. An eectrolyte bridge (short) between
any active dectrode and DRL will result in very high noisein the signal
measured from the active d ectrode. An eectrolyte bridge between any
active d ectrode and CM Swill result in aflat-line (no voltage can be
measured between two shorted contacts).

B. Apply flat-type active
electrodes

If you will useflat-type active eectrodes to
messure EOG, ECG, EM G or EEG reference
(that you did not goply before putingon the
head cap), then apply those at thistime. Some
cleaningof the skin with an alcohol prep pad
may be necessary in case of excessive makeup
or swest.

Notetha it ispossibleto useonly flat-type
active d ectrodes (without a head-cap), but
you mug aways have CM Sand DRL
connected to the subject. In this case, youwill need to have aspecial flat-type CM SDRL
set tha plugs into the front pand of the A/D box. If you are not usingthe head cap, you
may wonder where the CM Sand DRL dectrodes should be positioned. The location of
DRL is not particularly important — it jus needs to be on thebody. For convenience,
position DRL within about 3 inchesof CM S, Thelocation of CM Sis theoretically
important, sinceit is effectively the common. If passible, position CM S near the middl e
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of theedectrode array. If the density of the dectrode array does not permit this, then
position CM Sas closeto the dectrode array as possible. IM PORTANT: Be careful to
avoid positioning CM Sand DRL too closeto other eectrodes. An eectrolyte bridge
(short) between any active eectrode and DRL will result in very high noisein the signal
measured from the active d ectrode. An dectrolyte bridge between any active dectrode
and CM Swill result in aflat-line (no voltage can be measured between two shorted
contacts).

1. Peel the adhesive electrode ring off of its paper backing

2. Apply the ring to the plastic electrode housing

Take careto positionthe openingin theringaround the € ectrode pellet. Note
that the pellet is closer to the dectrode ring than you might expect, and it isNOT
directly opposite the eectrode labd.

3. Apply gel to electrode contact

After gickingtheringto the eectrode and before removing the protective pger
cover, gpply asmdl amount of conductive eectrolyte gd to the eectrode pellet.

4. Then, remove the paper backing from the adhesive ring and
attach to participant

Removethe paper backing and place the e ectrode whereyou want it. Natetha
when you position the electrode, you will belookingat the label side. Remember
that the electrode contact is at about the junction of the lead wire with the plagic
housing, rather than directly under thelabd. Followingthe procedure outlined
here should help remove any excess gel that might otherwise prevent the adhesive
from sticking to the skin.

5. Drape leads over the participant’s shoulder

After gpplyingeach flat-type active electrode, drape the lead over the participant’s
shoulder so that you do nat gep onthem as you move around.

C. Connect the electrodes to the A/D box
Plugthe e ectrodes that are attached to theparticipant intothe A/D box.

1. Pin-type electrodes: ribbon cables with 68-pin D connectors
The ribbon cables with 68-pin D connectors arelabel ed A1-32, B1-32, etc. Plug
these connectors into the A/D box first, taking care that the connector is oriented
so that thelabel islegibleto you if you are standing facing the front of the A/D
box. (Notethat ribbon cable sets are available with flat-type eectrodes, athough
this configuration is typicaly only required for dense surface EM G
measurements.)

IMPORTANT: Take careto plug connectorsin the correct orientation to
avoi d cogly damage to connectorson the cablesor on the A/D box.
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Attempting to plug-n a D connector in thewrong orientation can result
in abent pin on a 68-pn D connector (el ectrode ribbon cable).
Attempting to plug-in a damaged D connector can resultin damageto
the mating D connector on thetop of the A/D box. Sinceall of the
connectorson thetop of the A/D box are mounted to a angleinput
board, a 9 ngle damaged i nput connector may requirethe entireinput
board to be replaced.

2. Flat-type electrodes: individual leads (two lead cable) with
key-shaped connectors

Individua leads with key-shaped connectors are intended to plug-in &t EXG1-8
on thetop pand of the A/D box. Notethat thelabels on the eectrodes match
labels on the connectors, so it is agood ideato be consistent in connecting these
leads to the A/D box in such away that the labels match. That said, thelabelsin
the dectrodes are somewhat arbitrary, and it is possibleto plugin an d ectrode
labeled EXG1 a thejack ldbded EXG2 without any ill effects aside from the
obvious patentia confusion that could result. (Notethat individud leads with
key-shgped connectors are available with pin-type eectrodes to supplement the
standard electrode array provided by the head cap + ribbon cable or as quick-
insert leads to replace afaulty eectrode from a32 channel ribbon cable on an
emergency basis.)

3. CMS/DRL set with circular DIN connector (Important: keep
leads together!)

a) IMPORTANT: Wrap the CMS/DRL cable around the
other electrode and sensor cables

Wrap CM SDRL around the other cables 3-5 complete turns before
pluggingit into the front of the A/D box to help minimize magnetic
interference pickup. Usemedical tapeor Vecro cabletiesto keep the
cables closeto oneanother. Thisis an important step to ensureyou
measure the absolute best quality datapossible.

b) Insert thecircular DIN connedor at the front panel of
the A/D box

Insert the connector taking careto position it in the correct orientation.
Press-in and turn theplastic ringon the DIN connector until it issnug. Do
not over-tighten as the plagic ring can break.

4. Verify that the blue CM in Range LED comes on

CM in Range serves mor e than one purpose, but it mugt be ON to record
meaningful data
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a) CM in Range: solid blue (on) = CMS and DRL connected
to participant and A/D box

CM in Range will not comeon if the CM Sand DRL eectrodes are not
connected to the paticipant, if thereis not adequate gel to make contact
with the participant’s skin and if the CM S/DRL cable is not connected to
the A/D box.

b) CM in Range: solid blue (on) = No faults detected

CM in Range will not comeon if any over-current or under-current stateis
detected at the CM Selectrode. Such asituation can be caused by afaulty
active d ectrode or aconnector / cable serving any active electrode. An
over current situation theoreticaly could be caused by current flowingvia
alesky ground of another devicethe subject isin contact with, but you
would have to be extremely unlucky to encounter this circumstance.

D. Apply any additional sensors

ActiveTwo supports avariety of other sensors for measuring physiologica and non-
physiological signas. A current list is maintained in the A ccessories section under
ActiveTwo onthe Cortech Solutions web site (www.cortechsolutions.com). New sensor
options are periodicdly added, so check the web siteif you have not looked at it recently.
If you need a sensor that was not provided withyour sygem or that you do nat find inthe
Accessories listingunder ActiveTwo on our web site, please contact us.

1. Skin conductance (SC)

M easuring SC is mor e complicated than measuring si gnals with some of the other
sensors available for use with ActiveTwo, sowe have provided some specific
procedura recommendations.

a) Preparation

(1) Start with clean electrodes

Tarnish on the electrodes may affect the baseline resistance
reading, but it will not affect the ability of the sysem to measure
changes in skin conductance.

(2) Wash your hands

Alway swashyour hands with sogp and waer before applying
electrodes to someone ese. If you have any bresks in the skin of
your hands, or any “weeping” rashes or lesions, wear examination
goves.

(3) Wash the participant’s hands

Alway s have theparticipant wash his’her hands with sog and
water and dry them thoroughly before applying eectrodes. This
helps to equatethe degree of skin hydration across participants.

ActiveTwo Operating Guiddines Page - 45
Rev. 6, Printed: January 31, 2007


www.cortechsolutions.com

(4) If the subject hasany breaksin the skin or weeping
lesions on his/her hands near the recording sites, DO NOT
RUN THAT SUBJECT.

b) SC electrode application

ActiveTwo Operating Guiddines
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(1) Select an dectrolyte to use as a conductive medium.

in conductance is best measured using an € ectrolyte formulated
specificaly for skin conductance measurements rather than the
strongy hypertonic solutions generaly used for EEG or ECG
measurements. Keep the dectrolyte container closed between
uses. Do not use S gnaGel or other electrolyte solutions with high
sdt concentrations for GSR. One option isto have aloca
compounding pharmacist make abatch of electrolyte page
accordingto one of therecipes found in:

Lykken, D.T., & Venables, P.H. (1971). Direct M easurement of
Skin Conductance: A Proposa for Standardization.
Psychophysiology, 8, 656- 672.

(2) Apply paste evenly to the surface of the electrode.

Avoid cregting air bubbles in the paste. Fill the electrode well to
thetop to insure contact between the entire eectrode surface and
the skin. Overfillingwill cause pasteto gpread out under the collar
when the eectrode is gpplied to the subject, resultingin variation
in the eectrode contact area and poor adhesion of the collar. If you
overfill the electrode, use the side of atoothpick to grade off the
excess paste.

(3) Select alocation and affix electrodes

Press the dectrode in place on the subject with the lead wire
running in an appropriate direction. Be car eful not to movethe
electrode after contact with the skin. Press firmly onthe eectrode
to besurethat it adheres tightly tothe skin. Usepgper tepeto hold
the dectrodes in place. The double-sided adhesiverings pictured
below are an option, but tgpe usualy works best with pase
eectrolytes.

(a) Option 1 (sandard _
placement) ‘p
Affixthedectrodesto
the volar (pamer) surface '

of thedista phadanges
(the fingerprint region) of /

theleft hand. Run the _
leads down the fingers - ’ f




toward thepam, and wrap aloop of pger tgpe around the
lead and media phaange of each finger to relieve stress on
the electrode. Further secure each e ectrode with aloop of
paper tgpe around the fingertip.

(b) Option 2 (alternative

placement)

If the subject has cuts or \ ¢

calouses on his/her « —
fingertips, or if he/she has '

slender fingers that make \\‘
it difficult to secure

dectrodesto the

fingertips, opt instead for

the thenar and hypahenar eminences of the subject’s left
hand. Place the electrodes so that the leads travel toward
thewrist and securethem at tha point with astrip of pger

tape.

(4) Connect dectrodesto A/D box

Connect the SC dectrode leads at the circular DIN connector
marked GSR on thefront pand of the A/D unit. If you are not
aso recording EEG, then position flat-type CM Sand DRL
electrodes on the back of the hand about 2 inches gpart. Besure
that the CM in Rangeli ght comes one when the CM Sand DRL
electrodes are connected and the A/D box power ison. in onthe
arms and hands tends to be dry er than elsewhere on the body and
may require some preparation (moistening with water or
electrolyte gd) for adegquate conductivity to be achieved. If CM in
Range comes on, no further skin preparation for CM SDRL or for
the SC dectrode sites should be necessary .

(5) Adaptation period

Reliable recording requires an adaptation period of at least 10
minutes (15-20 minutes is recommended for research in which
within-session change in skin conductancelevd is an important
variable). This period dlows equilibration of hydration and sodium
a the interface between the subject's skin and the electrode paste.

2. Respiration

The ActiveTwo respiration sensor is aNihon Kohden TR-
753T respiration belt. Two channels on the ActiveTwo are
modified in order to provide abipolar signa. Strong
reliable signals are avail able because the respiration belt
uses thepower supply from the ActiveTwo sysem. The
respiration belt directly plugs into the front of the
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ActiveTwo.

3. Temperature

With this high precision temperature sensor from HP
(Aglent 21078A), skin temperatures can be measured. The
temperature sensor directly plugs into thefrornt of the
ActiveTwo.

L

4. Plethysmograph

This Plethy smograph sensor from ADI ingruments

(M LT1020) uses an infrared photodectric sensor to
detect changes in tissue blood volume. The
Plethysmograph sensor directly plugs into the front of the
ActiveTwo. This sensor can be ordered with afinger clip
(BSAT-PSF option), with aVecro strap (BS-AT-PSP
option) or with an ear clip (BSAT-PSE).

5. Other sensors

Sensors other than those above are generally provided with aconnector designed
topluginto acircular DIN jack labeled Ergol or Ergo 2 on thefront pane of the
A/D box. Regardless of whether these are phy siologica sensors, it is still
necessary for the CM Sand DRL eectrodes to be connected to the participat and

for the CM in Rangelight to be on (indicating the sy stem has a stable common
against which to measure e ectrical potentia) for meaningful signasto be
measured.
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VIIl. Operating the ActiView software

A. Start ActiView
Sat ActiView by double-clickingthe ActiView .EXE file or the shortcut you crested
pointingto the .EXE file. A window like the one below should appear.

B. Select a configuration (.CFG) file

Notetha thefile DEFAULT.CFG located in the current directory (the directory in which
the ActiView executable (.EXE) fileyou are usingis located) will be loaded
automaticaly when ActiView is started.

1. If you want to ensure that a particular .CFG file is loaded on
startup

Renametheold DEFAULT.CFG toOLD_DEFAULT.CFG, and saveyour
desired configuration file as DEFAULT.CFG.

2. To force the operator to select a .CFG file on startup

Deete or rename DEFAULT.CFG and do nat replaceit. When ActiView goesto
find DEFAULT.CFG, it will bring up aWindows File Open dialogbox and ask
the operatorto sdlect a.CFG file. If you have abusy lab with multiple
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experiments being conducted with the same equipment, it is advisable to usethis
strategy to ensurethat the operator chooses theright .CFG file (to the degree that
the operator is aware of which .CFG his experiment requires).

3. To load a CFG file manually, follow these steps:

a) Select About ActiView
This tab can befound at the upper right side of the ActiView screen.

b) Select Load Config

This button can be found at thetop of theleft-hand panel. A Windows file
didogwill gppear showingthe contents of the current directory. The
current directory will bethe directory in which the ActiView program
(.EXE) exists.

c) Select a configuration (.CFG) file, and clidk OK

When the ActiView screen returns, the new settings will have been

loaded, but their effect may not be seen until you returnto the Monopolar
Display tab (upper left) and click Sart to start viewingtheincoming data
Notein paticular that the Channd labels will not update urtil after the
Sart button has been pressed. Other parameters such as Sample Rate and
Bandwidth, which depend on the current setting of the Soeed M ode dia on
thefront of the A/D box, will not be updated unless theprogram has
communi cated at least once with the A/D box (either before or after the
.CFG was |loaded).

C. Verify the equipment is properly connected
See ActiveTwo har dwar e setup for guidelines on connecting the equipment.

D. Turn on the A/D box power and verify the contacts at CMS
and DRL

Oncethe equipment is connected, depress thepower switch on the battery unit connected
to the A/D box and follow the instructions under Electr ode Offset below to verify that the
CM SDRL dectrodes are properly connected tothe subject and that there are no other
problems that would prevent you from recording meaningful data

E. Verify the Decimation Ratio and Screen Length settings
Decimation Ratio and Screen Length arethetwo main parameters you will need to verify
before clicking Start below. Thesetwo parameters cannot be adjusted while dataare
beingdisplayed.
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F. Click on Start to display data

Sart will display theincomingsignals in the ActiView screen. Regardless of how good
or bad the signals look in this view, we recommend that you visit the Electrode Offset tab
(see below) to check the stability of the eectrode contacts.

G. Select Electrode Offset to check electrode contacts

The Electrode Offset tab display s arunning aver age of the voltage measured between

CM Sand each active dectrode. Thisvaueis not convertible to impedance, and it should
not be considered the functiona equiva ent of impedance. Relatively low, stable
electrode offset is anecessary, but nat sufficient, condition for measuring good qual ity
physiologcal signas from active electrodes.

1. Which electrode contacts are responsible for high electrode
offsets?

a) CMS/DRL not connected

Offset vadues exceedingtheinput range of the A/D converter (+-262 mV)
across al channds, suggest that the CM SDRL connection is not intact.

b) CMS/DRL OK, but certain active electrodes nct
connected

Offset vaues exceedingthe input range of the A/D converter at fewer than
thetatd number of channds suggest that the CM SDRL connection IS
intact, but contacts a the measurement sites (active d ectrodes) ARE NOT
intact.

2. Assuming electrodes are connected to the subject, what
does Electrode Offset measure?

Electrode offset reflects the haf-cdl potentia of the electrode/ge/skin interface.
Differences in offset are mainly attributable to the attachment of stray ions at
electrodetips (oxidation) or theloss of ions from thetip (corrosion). If youtake
good care of the € ectrodes (following the El ectrode Handling quiddines in the
ActiveTwo User Manual), you should see mainly smal variations in offset that are
essily tolerated by the sysem.

3. Verify low, stable offsets across channels

Verify that offsets at each active € ectrode are between +-40 mV and they do not
oscillate rapidly when the paticipant moves his or her head back and forth. Itisa
good ideato ask the participant to move while viewingthe offsets to ensure a
good, stable connection.

4. |If offsets are all at the maximum level: CMS/DRL

Sablecontacts at CM Sand DRL are necessary for measuringlow, stable offsets
on other channds. If offsets a al channels area +262 mV, then the CM in
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Range LED is probably off. It may be necessary topart the hair or add dectrolyte
cel to make astable contact at CM SDRL.

5. If offsets only at certain channels are at the maximum level

If some channels show high offsets, but the mgority show low, gable offsets,
then pat the hair withthe syringetip and add gel at the offending sites.

H. Select Monopolar Display tab to view incoming signals
Onceyou have donewhat is necessary to create low, gable electrode offsets a al of the
active d ectrodes, you should click over to the M onopolar Display tab to view the
incoming signals.

1. Settingsto use in checking electrode contacts

To maximize theinformation you get from the M ongpolar Display tab duringthe
process of eectrode contact checking, we recommend the following settings.

a) Set Channedstoinclude the range of inputsyou are using

If you are using 32 active eectrodes on thefirst 68-pin connector for
ribbon cabl es (labeled A1-32; normally used for pin-type active
electrodes), then sdect A under the Channels selector. If you are using
128 active € ectrodes on four ribbon cables plugged in at thefirst four D
connectors (A1-32 ... D1-32), then select ABCD under the Channels
selector.

b) Set Reference to None(Raw)

Sd ecting None (Raw) under Reference will show you the voltage reading
a each active éectrode with respect to CM S (effectively, the Common).
Notetha this view is consigent with theway signads are stored by
ActiView — unreferenced. The unref erenced view is helpful in identifying
noisy channds, and it eliminates the possibility that the digta reference
subtraction will make asaturated (flat signd; voltage exceeding theinput
range of the A/D converter) channel look likeit is in range and measuring
ameaningful signal.

c) Turn off display filters (L ow-Pass and High-Pass)

The High-Pass and Low-Pass filters should be ff to maxi mize your ability
to see unwanted low and high frequency interference. Usethis unfiltered
view to guideyou in finding sources of interference and eliminatingthem
beforeyou start recordingdata. To turnthedisplay filters off, click on the
green with the green highlight in the center below each filter titleto
changeits stateto gray or off.

2. If the signals all look fine

You may find that dl of the signdslook perfectly reasonable at this point. If so,
then y ou should proceed to Recording Data below.
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3. If you see unstable signals, even though the Electrode
Offsets are low and stable

After verifyinglow, stable dectrode offsets, you may find afew channels on the
M onopolar Digplay tab show high 60 Hz noise or low-frequency interference
(unstable baseline). If this occurs, follow these steps:

a) Remove the active electrode at the offending site.
b) Insert the syringe tip and touch the scalp.

c) Gently rock the syringe back-and-forth 2-3times to part
the hair.

d) Apply more gel, but only if...

If no gel isvisibleat this site or you think you may nat have applied gel
here during preparation, then apply moregel. Becareful to avoid using
too much gel, because this can result in € ectrolyte bridges between two
active d ectrodes or between an active eectrode and CM Sor DRL.

e) Repeat the above steps until satisfactory signasare
achieved from all active electrodes.

f) If you still have noisy channels after tryingeverything

If you find tha certain channels do not respond toyour effortsto eiminate
60 Hz noise or ungable baseline, seethe section on Troubleshooting
below for assistance.

. Record data

1. Click Start File

Sart Fileis a thelower right side of the M ongpolar Display page, and it is
avallable only while viewing data (see above).

2. Designate which groups of channels you want to save to the

file

A didogboxwill come up askingyou to designate which channels ActiView

should save.
a) Predefined channd groups
Use the drgp-down menu to select apredefined group of channels or to
choose to save the channels that currently are beingdisplayed (M ongpolar
Displayed Channels).
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b) Additional channels (EXG channels, sensors, Al B
channels)

Usethe sdector buttonsto indicate whether to savethe eight EXG
channels, the display ed sensors (usethelist on the sensors tabto change
which ones are display ed before starting the Save File process), AIB
channels, etc.

3. Seta path and file name for saving data

If the pah gecified in the current CFG file exists, then aWindows file didogwill
come up dlowingyou to choose apath and file name for the saved data. If the
path inthe CFG file does not exist, then an error message will come up. Click out
of the error message, and use the Windows file dialog to choose/create afolder in
which to savethe datafile. After your session isfinished, you may wart to save
the CFG fileto ensure the newly sdlected path is active the next timethis CFG file
is used.

4. IMPORTANT: ActiView is still Paused!

Notetha after al of the above steps, the softwareis still not saving data.
ActiView comes up in Paused mode, and it is necessary to “un-pause” manually
or using areserved code from aremote computer connected to ActiveTwo viathe
trigger input port. Click on Paused to switchthe software to the Saving mode.
Duringtherecording session, you can click Pause Saveto interrupt datasaving
(whilethedisplay continuesto update) and then click Paused to resume saving.
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IX. Best practices for making good EEG measurements

A. Optimizing the laboratory environment

1. Ample room

Clear enough spacein thelab for the ActiveTwo sysem, computer(s) and any
necessary furniture. Allow at least 2-3 feet between ActiveTwo A/D box/
participant and any source of dectricd interference.

As an aside— note that people often confuse some of the environmenta
requirements of our magnetic 3D digtizer productswiththose of ActiveTwo.
Notetha these are separateissues. In mog cases, afull-equipped participant
room is auniquely bad place to measure € ectrode positions. 1f you will be using
aPatriot of Fasrak magnetic digtizer to measure electrode positions, remember
that metd objects (i.e. meta file cabinets, metd studsin walls, etc.) near the
participant can impact the accuracy of position measurements. M ourt the
system’s magnetic digitizer as close as possible to the participant’s head, and then
measure the distance between the transmitter and the opposite side of the head.
Keep metd objects at least 3 times this digance from the transmitter and the
participant’s head. Notethat despite the fact that Aluminum is apoor conductor
of eectricity it isaparticularly poor choice for usein atripod to mount the
transmitter, as it has astrong influence on the magnetic field.

2. Separate rooms for participant and experimenter

An areawith two adjoiningrooms is preferred -- one sound attenuated room for
the participant and a separate areafor the experimenter. Sound attenuation and
visud isolation will help your participant stay focused on thetask a hand, and it
will dlow the experimenter some freedom to move around and perform necessary
tasks without digractingthe participart.

3. Shielded room

An dectrically-shielded room often does not produce anoticeabl e improvement in
the quality of EEG measured with ActiveTwo. Whether it will be helpful depends
on the environment and what type of devices you decideto bringinside of the
shielded room with the participant.

a) Faraday cage (RF shielding) —not required

A Faraday cage, which is intended to provide pratection against unwanted
eectricfieds, is generdly not required with the AdiveTwo system. Nate
that Faraday cages are often used to shied against radio frequency (RF)
interference, but RF is well abovethefrequency range of interest in EEG
(and outside the measurement range of the equipment), so RF isna a
serious concern unless the sourceis extremely powerful (e.g aradio
station antennajust outside the building) or extremely closeto the
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participant (i.e. a cell phone near the participant’s head). A Faraday cage
can be constructed from continuous conductive sheet metd (best
pratection against RF) or copper mesh surface (walls, cellings, floors,
windows and light fixtures covered) enclosingthe participant room. A
Faraday cage around the participant room can help minimize interference
from electricad equipment (i.e. power supplies) outside the room, but this
is often futile, since € ectrical devices such as monitors (with integrated
power supplies) are being used inside the participant room anyway .
Examples of sources of eectricd interferencethat may be of concern if
located too closeto the paticipant or the ActiveTwo A/D box are
switching power supplies for monitors or other equipment, computers and
other AC powered dectrical equipment

b) Mu metal enclosure (magnetic shielding) — required only
In extreme cases

A magneticaly shielded roomis generaly not required unless there are
exceptionadly strong sources of magnetic interferenceinthearea. M ost
typica office and | aboratory environments are suitable for operating
ActiveTwo without magnetic shieding. It isonly in extreme cases that
magnetic shieldingwould berequired for the operation of the equipment.
Even in extreme cases, if one part of the building poses a magnetic
chdlenge, adifferent room in the buildingwill be just fine. Examples of
sources of strong magnetic interference that may be of concern ae M RI /
NM R equipment in adjacent rooms and large d ectrical motors associated
with devators, trains or other heavy equipment in theimmediate area
around the lab space.

4. Lighting

Lighting in the participant room can be a source of € ectrical interference and
heat, both of which can be problematic for EEG recording. Special attention
should be paid to sdecting light fixtures that provide adequate illumination while
emitting minimum heet. In generd, fluorescent li ghting produces the greatest
amount of dectrica interference. AC incandescent lighting is better, but ill
somewhat dectrically noisy. Thebest option for minimizing electricd
interference in alab environment is low-voltage DC lighting. DC lights normaly
use halogen bulbs, which generate more heat than incandescent bulbs, so be
careful to sdect DC lightingthat does not generate excessive heat or compensate
for theextraheat by providingextraAC / ventilation.

5. Ventilation

Ventilation and temperature control are important variables in preparingthe
participat room. Besurethat you have adequate temperature control and plenty
of ventilation in the participant roomto make the environment comfortabl e for the
participat. You will get better datafrom acomfortable participant.

6. Furniture
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In generd, avoid furniture with meta frames or surfaces in favor of wood or
plastic. M etd-framed tables are especially problematic. M etd-framed chairs are
generdly OK, aslongas they are upholsered and have minimal exposed metd.

a) Chair for participant

A comfortable low-back chair is recommended for studies in which the
participant will sit upright viewingadisplay or listeningto sounds. A
comfortable procedure chair with localized neck supportt (e.g a dentist’s
chair) has advantages for supine participant positioning over astandard
upholgered recliner, since a standard recliner places support behind the
head, placing pressure on the dectrodes, rather than behind the neck away
from the dectrodes.

b) Desk or table for equipment in participant area

A wood or plastic table or computer gand is recommended for use inside
the paticipant room. Avoid furniture with metal surfaces or metd frames
inthe participant areasince meta can inductively couple interference from
monitor power supplies and other powered devices in the participant room
to theparticipant if theparticipant comes into contact withthe meta
surface or frame.

¢) Small cart for supplies used in preparing the participant

A smadl wood or plastic wheded cart may be useful for holding
consumable supplies, and if the participant room is small it is sometimes

helpful for this cart to have whedls so tha it can berolled in and out as
needed.

d) Additional small table for equipment in participant area

A small wood or plastic table is needed to hold the EEG system’s input
box. Thetable should be small enough that it can sit beside or behind the
paticipart.

B. Regular testing with the “one-bucket” and “two-bucket”
methods

To ensure the best possible performance when you have aparticipant connected tothe
system, bench-test the sysgem regularly without aparticipant to ensure everythingisin
working order.

1. The one-bucket test — shorted input test

a) Fill aglass or plastic bowl or bucket with tap water and
add a teaspoon of table salt (NaCl).

b) Mak e sure that the ActiveTwo hardware isassembled
correctly, the power tothe sysem is on and the ActiView
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software isup and running.

c) Connect CMS/DRL to the A/D box and submerge the
CMS and DRL electrodesin the water.

d) Connect only the offending electrode(s) to the system,
and submerge it in the salt water.

e) Observethe CM in Rangelight. If it goes out, then see
the section CM in Range does not comeon in the ActiveTwo
Operating Guideines book let.

f) Set Channels (left panel of ActiView monopolar display
tab) to display only the used channels, set the Scale (upper
left corner) to 100 uV/div, set Reference (left panel, lower)
to None (Raw).

g) Observethesignal on all conneded channels over the
course of 5minutes. |f you see anything ather than flat
tracesin thistest, it may be helpful to save the data (save
only the monopolar displayed channels) sothat you can
send them to your support contact for advice or assistance.

(1) If thesignal startsout rdativdy flat and becomes noisy
over time

Thisis asign that the dectrode pellet may havelost some of its
Chloride. Thisisasignthat it is nearingthe end of its useful life.

(2) If the signal startsout noisy but becomes quie over the
course of 3-5 minutes

Thisis most likely asign that the dectrodes started out dry and it
took afew minutes for the moistureto penetraethe hard electrode
materia. 3-5 minutes of slightly noisy signads when starting out
with dry dectrodes is within the expected range of normal
operation. To avoid thisinitid noisy period, try soakingy our
active dectrodes in salt water for 5 minutes once aweek or for 5
minutes before each recording session. IM PORTANT : Soaking
active dectrodes in any liquid for longer than 10 minutes a atime
is inadvisabl e as moisture will penetrate the electrode pellets and
accelerate corrosion (loss of dectrode materid), resulting in poor
electrode performance.

2. The two-bucket test — testing inter-channel calibration
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a) Fill two veselswith sat water

Fill two dass or plastic bowls or buckets withtg water and add a
teaspoon of table sat (NaCl) to each.

b) Assemble ActiveTwo and turn on power

M ake suretha the AdiveT wo hardware is assembled correctly, thepowe
to the system is on and the ActiView softwareis up and running.

c¢) Connect CMS/DRL to the A/D box and submerge the
CMS and DRL electrodesin the water of one vessel.

d) Connect all of the active electrodesto the system, and
submerge them in the salt water of the same vessel.

e) Perform the one-budk et test as described above.

f) Removethe active éectrodesfrom the first vessel and
submerge them in the second vessel (separate from
CMS/DRL).

g) Set Channels (left panel of ActiView monopolar display
tab) to display only the used channels, set the Scale (upper
left corner) to 100 uV/div, set Reference (left panel, lower)
to None (Raw).

h) Use Ag/AgCI electrodesto conduct signal

Use AgAQCI dectrodes to connect asignd generator to theted rig. Place
the dectrode carryingthe signa generator Common (bl ack) to the vessel
containing CM SDRL, and place the e ectrode containing the signal (red)
to the vessd containingthe active electrodes. IMPORTANT — do nat use
electrodes or other objects made of other metas to conduct signas into the
sdt water. Electrode corrosion or oxidation can result.

1) Observel/record signal

Observe the signa on the connected channds over the course of 1-2
minutes. To determine whether the sysem is measuringthe same voltage
across channds, savethe datato afileand review it in your preferred
analysis softwaretool.

C. Electrode and head-cap maintenance

1. Follow the current guidelines for electrode handling

Seethe ActiveTwo User M anud for eectrode handling guiddines. Hereare
some additiona suggestions.
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a) Use approved gel/paste.

Use SgnaGd, Ten20 or Elefix for standard | ab situations. Use Lectron
[11, Chloride 10 (Pharmaceutical Innovations) if your subjects are
physicaly active, if temperature control in thelab is problematic, or if for
any other reasonyou are having problems with skin patentias. We have
found that this ga with higher Chloride content can help minimize drift
caused by sweat and skinpotertids. Avoid using ungpproved gel/paste
products.

b) Wash electrodesimmediately after use.
c) Use warm tap water in aplasticbasin for cleaning.

d) Avoid soap.

Avoid using deter gents, as much as possible. Even mild detergent will
eventualy facilitate the corrosion of eectrode pellets and loss of Chloride
from the sintered eectrodetips.

e) Avoid prolonged soaking.
Avoid soaking in water or other liquids, especidly where other meta parts
arepresent (eg. e ectrodes, sink drains, etc).

f) Choose the mildest disinfectant that meets your needs.

Be awarethat disinfectant products have adetrimenta eff ect on the
electrode contacts and the lead wire insulation. Options range from
Hy drogen Peroxide (mild) to Isopropy! Alcohol to surface leve
disinfectants such as EcoT ru and Envirocide to M dricide (harsh).

g) Air-dry the electrodes away from direct sunlight.

h) Store the electrodes away from direct sunlight in anon-
metallic container separate from other metal parts.

1) Use very soft brush if necessary but only infrequently.

If you natice abuild-up of gel or paste on the eectrodes despite regular
cleaning, brush lightly with avery soft toathbrushto clean the surface of
thedectrode. Do thisonly infrequently, asthe electrode contacts are soft
and brushingwill remove materid.

j) To balance offsets and minimize drift upon application,
soak electrodesin salt water for 10 minutes before use.

Use oneteaspoon of table sdt to oneliter of tgp water. Thisisan
especidly useful procedureif you are planningto convert datato another
fileformat with reduced precision (i.e. 16-bit or 12-bit) for andysis.
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Avoid soakingtoo long. Thisis an acceptable procedure to use routingy
(before every run), but it can be helpful in maintaining low electrode
offsets even if performed only after every third or fourth use of the
electrodes.

2. Follow these guidelines for head-cap maintenance
a) Wash with mild soap (e.g. dish soap) and water.

b) Choose the mildest disinfectant that meets your needs.

Be awarethat disinfectant products have adetrimenta eff ect on the elastic
fabric of the head cap. Options range from Hy drogen Peroxide (mild) to
Isopropy| Alcohol to surface leve disinf ectants such as EcoTru and
Envirocideto M dricide (harsh).

c) Dry flat.
Dry your head caps flat on atowe to avoid streching.

d) Avoid heat.

Do not use hest to acceleratedrying. A cool fan will accelerate drying
considerably .

D. Participant intake procedures

1. Measure head at intake, and make sure you have a head-cap
that fits snugly.

2. Instruct participants in advance to:

a) Minimize Nicotine and Caffeine use 2-3 hours before
sesson to minimize muscle artifact.

b) Arrive early, especially if alongwalk or sairswill be
required to reach the lab.

¢) Wash their hair the morning of the session and avoid
using hair products such as leave-in conditioners, hair gels,
waxes, ails, etc.

d) Layer their clathing sothat they can control their own
body temperaturein case they arrive overheated or in case
thelab spaceistoo warm or too cold for them.

E. Electrode application and signal-quality checking
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1. Err on the side of too little gel rather than too much.

Too much gel can result in spreadingand electrolyte bridges. This canleadto
identical measurements a involved sites (average potentia between two active
electrodes), increased noise (i.e. short between active e ectrode and DRL results
in reduction of CM RR) or complete loss of signd (i.e. short between active
electrode and CM Sresults in no measured eectricd potentid at active € ectrode).

2. Use Electrode Offset tab in ActiView to check offsets

Verify that offsets arelow (+-25 mV) and stable. Low, stable electrode offset isa
necessary (but nat sufficient) condition for measuring good quality signasin
ActiveTwo. To address contact problems, remove the ectrode at the sitein
guestion, usethe syringetip to pat the hair by touchingthetip to the scap and
gently rocking back-and-forth, inject asmall amount of gel and replacethe
electrode.

a) Offsets> +-40mV

Offsets exceeding +-40 mV that do not exceed the +-262 mV input range
of the A/D converter indicate a potentia problem of eectrode corrosion or
oxidation.

b) Offsets exceeding +-262 mV on all channels

Offsets exceeding +-262 mV on all channds with active electrodes
connected indi cate aproblem with poor contact a8 CM Sor DRL or a
system fault (broken wire, faulty cable/connector junction, fault in active
electrode electronics or fault in A/D box).

c) Offsetsexceeding +-262 mV on lessthan the total
number of used channels

Offsets exceeding +-262 mV on less than the tata number of used
channds indicate inadequate contacts a the active eectrodes.

d) Unstable offsets

Havethe participant move her head back and forth afew times to ensure
that the contacts are stable even during rapid movements.

3. Check signal quality in monopolar and bipolar tabs using
Reference = None (Raw).

Ask theparticipart tosit quietly whileyou observethe EEG signd on the

M ongpolar and Bipolar pages. Set Channelsto display dl of the channels
associated with eectrodes you have connected to the sysem, set Referenceto
None (raw) to digplay the singe-ended voltage measurement between CM Sand
each channd and turn off the high-pass and low-pass filters (de-select the green
‘button’ below each in the M onopolar Display page). Look for problems such as:

a) High 60 Hz interference
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60 Hz is identifiable by theperiodic envelopethat results from the fact
that the display does not have adequate horizontd resolution to digplay the

high-frequency signd.

b) Low-frequency ingability

Low-freguency instability can result from poor eectrode contacts
(inadequat e contact between gel/skin/electrode), but it can also be caused
by aged € ectrodes from which too much Chloride has been lost. Usethe
one-bucket test above to diginguish between the two.

F. Positioning of A/D box, cables and participant

1. Follow the furniture guidelines above.
Avoid metd tables, especiadly in the presence of other dectrical equipment.

2. Position A/D box as close as practically possible to
participant.

Although impracticd, the electrical ided is for the A/D box to beon the
participant’s lap. Keep the two as close together as passible.

3. Keep the active electrode leads close together along the
length of the run from participant to A/D box.

It isparticularly important to kegp each lead near the CM SDRL leed, but it is
aso useful to keep each lead closetoits referencelead. Use Velcro cableties or
tapeto keep leads together.

4. Wrap CMS/DRL around the other leads 3-5 times to minimize
the loop pickup area.

The distance between CM SDRL and the other leads is proportiona to the degree
of susceptibility to magnetic interference pickup (thisisthekind of interference
usudly associated with large magnets or eectric motors that aM u meta

enclosure would eliminate). Keepingtheleads close together mak es the system
optimally resistant to picking up this kind of interference.

5. Keep power cables, power supplies and cables carrying
other highdevel signals away from the participant

Power cords, power strips, video/audio cables and AC/DC converters are
examples of potertia sources of interference to be avare of.
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X.Triggering for event-related potentials

The best method for triggering ActiveT wo depends to some degree upon the type of stimulus
gpparatusyou choose to use and the type of softwareyouwill useto anadyzetheresulting data
Follow these genera guiddinesto trigger ActiveTwo:

A. Connect thetriggering device/computer to the ActiveTwo
Trigger Input Port.

If atrigger cablewas provided withyour sygem for thisparticular stimulator, it should
work fine without modification. Typicaly, trigger cables provided by Cortech Solutions
are desi gned to connect astandard PC pardld port to the AdiveTwotrigger input port.
If the cable you have was desi gned to connect another type of device, you may need to
modify it beforeit will work withyour device. Consult your support contact for
assistance or seethe ActiveTwo Trigger Input Port pinout information in the ActiveTwo
User Guide or at http://www.biosemi.com/f ag/trigger_signals.htm.

B. Assemble ActiveTwo and turn on power.

M ake surethd the AdiveTwo hardware is assembled correctly, thepower to the system
ison and the ActiView softwareis up and running.

C. Select Analog under trigger format in the Monopolar Display
page.

D. Observe the state of the trigger input port.

See if the used bits are being held low or high. Each pin on thetrigger port isthe
equiva ent to onetrigger bit. The port has 16 pins/bit plus aground. The standard
ActiveTwotrigger cable provided by Cortech Solutions is designed for usewith a
standard PC paralld port and has only 8 bitsplus ground connected (pins 2-9 on the
DB25 connector = pins 1-8 onthe DB37 connector, pin 25 on the DB25 = pin 37 onthe
DB37 = gound. Theother (unused) pins/bits (pins 9-16 on the DB37 connector) are
shorted to ground so tha these bits are dway s held low.

E. Start the device/application that will send the trigger signals.

Sart sendingtriggers and observethe anaogtrigger input signas to seeif the port goes
first tozero (dAl bits low) followed by brief pulses (colored lines) on the used hits.

F. If trigger signals are visible and reliable...
Switch Trigger Format to ‘Decimal’ to see if the trigger values are what you expected.

G. If trigger signals are not visible/reliable...

Increase the duration of trigger pulsesto avaueslightly higher than /R whereR = the
final sampleratetofile. Thesamplerateto file can be determined by multiplyingthe
overall samplerate associated with the selected speed mode by the decimation ration
sdected in ActiView.
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H. Save a short test datafile with triggers.
Read the samplefile in your andysisprogram to ensurethat triggers are faithfully
represented.

I. Trigger timing problems...

Beawarethat the ActiveTwotrigger port is very reliable, and any timing problems are
guar anteed to be on the stimulus delivery side. It is advisableto test trigger output timing
using atwo-channel scope (video: photocell signd to channe one, trigger bit to channe
two; audio: audio line-leve signd to channel one, trigger bit to channel two). If testing
with ascopereveds no problems, it ispossibletotest ActiveTwotrigger timing by
connecting a photocel or mic signa to one ActiveTwo channd (optiona photocell and
mic sensors are avail able) and atrigger bit to the ActiveTwotrigger port.
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Xl. Basic file reading and analysis steps for EEG/ERP in
EMSE Suite 5.1

A. Basic steps
1. File->New Workspace
2. Right-click Project 1,and select Add->Time series data.
3. Browse to a data file, and double click.
4. Right-click on new data file and select Load.
5.

EMSE analyzes the event channel
EM SE creates anew table of eventsin atext file.

6. Select Edit->Channels
Scrol| to the bottom of thelist.

7. Turn OFF any unused channels and the Status channel.
This will simplify later digpolay and signa processing steps.

8. Designate PassTrough channels
Change any poly graphic (non-EEG) channels to PassT hrough, and click OK.

9. Turn off some channels

To optimizethe digplay of EEG, you may want to view only the EEG channels or
only polygraphic channdls, sincetherelatively large scaes of polygraphic
channds may conflict with the small scae of EEG channéls.

10. What if my data appear as flat lines?

If there gppears to be no signa on any of the channds, it is most likely aproblem
of there beingavery high signa value on one or more channels (e.g. one
saturated or unused channd), which confuses the autoscaing d gorithm. In this
case, click the second icon from theleft to gpply apolynomid (default = order 1
or linear) detrend to the signds. This will center the traces on their channel | abds
a left and compensate for any offsd or drift that may confusethe autoscaling

a gorithm.
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B. Applying an EEG reference

ActiView dways stores signds WITHOUT A REFERENCE (singe-ended or
monopolar), no matter what choice of referenceyou select on theleft hand pand of the
ActiView screen.

1. Version dependencies in EEG reference handling

a) How reference was handled in EMSE 5.0

If you load BDF datain BM SE 5.0, the software will ask youto secify
what kind of reference was used, and you should sdlect the "implicit”
option, even though thisis not grictly correct. Thiswas awork around
made necessary by thefact tha BioSemi istheonly sysem supported by
EM SE Suite that does not include an implicit referencein the stored data.

b) How reference is handled in EMSE 5.1

Theway thereferenceis handled for BDF datafiles has been improved in
5.1. The software now knowsthat BioSemi files are dways stored
without areference, so it does not ask you to gpecify areference when you
read thefile. This does not changethefact that youstill must gply a
reference usingthe Filter Pipeline. M oreover, EM SE now analyzesthe
characteristics of the datafile (e.g. number of channels) and, assumingyou
areusingone of the standard BioSemi eectrode lay outs, EM SE loads a
suitable default € ectrode position datafile (Probe).

2. Applying a reference in EMSE Data Editor
a) Load the data in EMSE Data Editor

b) Select the reference to use and create ERP averages.
Assumingyou stored signas from the channels y ou want to use asthe
reference (e.g. earlobes recorded with EXG1 and EXG2), you can apply a
reference using (filter pipeine->montage) and creste aver ages.

c) To change the reference...

If you want to changethe reference, start by rdoadingtheraw datafile
(right-click on the node for theraw datain the workspace, and select
Load), apply adifferent reference (filter pipeline->montage) and
recompute averages.
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XIl. Measuring physiological signals other than EEG

A. Apply any additional sensors

ActiveTwo supports avariety of other sensors for measuring phy siologca and non-
physiologcal signds. A rdatively current list is maintained in the Accessories section
under ActiveTwo on the Cortech Solutions web site (www.cortechsolutions.com). New
sensor options are periodicaly added, so the latest sensor gptions may take afew weeks

to makeit onto theweb site. If you need asensor tha was nat provided withyour sysem
or that you do nat find in the Accessories listingon-line, please contact us.

B. Turn on the display of desired sensors
1. In ActiView, select the Auxiliary Sensors tab.

2. Select sensorsto display

In the left pand of the Sensors page, left-click to select the sensors to display
(Ctrl+left-click to sdect multiple).

3. Choose suitable scale settings for the selected sensors

Notetha ActiView provides specid sca e sdectors for built-in sensors. Usethese
to set the desired scae for each type of sensor being used.

4. Set‘DC reset at screen start’ ON or OFF

ActiView can set thefirst datapoint for each sensor channe to zero (artificidly
correcting the basdline) to make it easier to see signas with different scales or
offsetsin asingedisplay window. For somesituationsyou may prefer to seethe
actud signd level without any atificid basdine correction.

C. Save the displayed sensors

Afteryou use Sart a thetagp left side of the Monopolar Display & Triggerspage, you
will have the option at the lower right side of the pageto sdlect Save File. Click Save
File and sdlect the green option button labeled Displayed Sensors to includein the saved
datafilethe datafrom the display ed sensors.
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XIll. Analyzing physiological signals other than EEG

ActiveTwo is aflexible dataacquisition sy sem, with the capability to record EEG and awide
variety of other physiologcal (and non-physiologcal) signas.

A. ActiveTwo is typically used with at least afew non-EEG
signals

The mgority of our customers use AdiveTwoto record EEG dongwith afew other
types of signds. How many other signas are recorded varies widely as do the signd
processing requirements for these non-EEG phy siological (and non-phy siologcal)
signals.

B. ActiveTwo / ActiView file format: BDF

TheActiView datafiles are stored in aformat know as BDF, which is an open,
documented file format pattered after the European Data Format (EDF) supported by so
many signd analysis softwaretools.

C. EDF vs BDF

In fact, the only substartive difference between BDF and EDF filesis thefact that the
EDF datafiles have 16 bits per data sample and the BDF datafiles have 24 bits per data
sample.

D. Which signal analysis tools read BDF files?

The BDF fileformat is supported by awide variety of signa anaysis software tools,
including:

1. EMSE Suite
2. BESA
3. g.BSanalyze
4. EEGLAB

5. BIOSIG

E. Which ones are designed for analysis of non-EEG signals?
Of thesetools, gBSandyze and BIOS G include the widest variety of non-EEG analysis
techniques. EM SE Quite, BESA and EEGLAB are mainly EEG-oriented, but thereis a

great ded of overlap between the techniques used for EEG and those y ou might want to
usefor other signds.
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F. Signals often combined with EEG

1. Signals measured with active electrodes

a) EOG (eledrooculogram)

There are afew diff erent reasons why one would want to measure EOG in
combination with EEG:

(1) Artifact detection and trial rejection

Ey e movements and blinks produce significant artifacts in EEG.
Consequently, EOG is mog often monitored dongwith EEG to
improve one’s ability to distinguish between artifact and real data.
EM SE Suite, BESA, gB Sanalyze and EEGLAB offer this
capability.

(2) Artifact removal

Algorithms can be applied for removing EOG artifacts from EEG.
This is sometimes necessitated by the fact tha thepagpulation of
interest is unable to control their eye movements. It is sometimes
necessitated by the experimentd paradigm. EM SE Suite, BESA,
0.B Sanaly ze and EEGLAB offer this capability.

(3) Rejection of trials based on eye-movements

In experiments where visua fixation is required, EOG is often
used simply to exclude trials on which aparticipant moved her

eyes. BEM SE Suite, BESA, g.BSandyze and EEGLAB offer this
capability.

b) ECG (electrocardiogram)
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(1) Monitoring heart-rate as a dependent variable or for
trial selection/rejection

M ost often, ECG would be combined with EEG to permit
monitoring of heart-rate on amoment-by-moment basis for
purposes of trid selection/rejection or categorization. For this
pumpose, one may be better-off usingaversion of ActiView (i.e.
BETA release of ActiView 5.35B) that caculates heart-rate on-line
from EXG7-EXG8 and saves it in the Sensor channel named

Ergol. Srangdy enougdh, even with dl of the fancy agorithms
they incorporate, EEG signd andy sis tools generally do not
incorporate mechanisms that can essily derive heart rate from an
ECG signal.
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(2) Artifact detection/rejection and/or removal

ECG sometimes produces an artifact in the EEG record, so it may
be combined with EEG for some of the same reasons as above. In
fact, some of the same d gorithms offered in software tools for
handling EOG artifacts dso could be applied to ECG artifacts.

¢) EMG (electromyogram)

EM G signals aretypicdly recorded from abipolar pair of electrodes
placed over the muscle group of interest.

(1) EEG/ EMG: time-locking the EEG/ERP analyss
window to motor events

EM SE Quite, BESA, gB Sandyze and EEGLAB offer the
capability to insert event markers either manually or based on
some kind of simple threshold applied to an BM G channdl.

(2) Surface EMG (no EEG)

When EM G is used as adependent variable (e.g. blink-refl ex),
EEG is not typicaly messured. Very sophisticated andysis

a gorithms do exist for EM G, but by-and-large, EM G is andyzed
using relatively simpledgorithms that are availablein EEG
anadysistools. Two rdatively gpecid mechanisms that are often
used for EM G analysis arerectification (takingthe absolute vaue
of thesignd) and smoothing. EM SE Suite, BESA, gBSanalyze
and EEGLAB d| offer these capabil ities and more.

2. Signals measured with specialized sensors

a) Skin conductance (SC)

ActiveTwo Operating Guiddines
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(1) Some overlapin methodologywith EEG analyss

EM SE Suite, BESA, gB Sanalyze and EEGLAB can be used to
average event-rdated GSR signals, and to some degree, these tools
can aso be used to mak e measurements of signa amplitude and
latency on atria-by-trid basis.

(2) Not well standardized

The methods used to andyze GSR signas are not as well
standardized as those used for the other types of signds we discuss
here. Consequently, there seemto beawide variety of analysis
methods in usein theliterature.

(3) Not handled all that well by EEG analydstools

Some commonly-used andy sis methods for SC signds (e.g.
counting ‘turns’) are not implemented in EEG analysis tools.
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b) Respiration

Anaysis of reiration signdsis similar in many respectstothe anaysis
of ECG signals. Respiration would most often be monitored alone as a
dependent variable or with EEG for trial sd ection/rejection or
categorization. For thispurpose, one may be better-off using aversion of
ActiView that cacul ates respiration-rate on-line and saves it in aspecid
Sensor channdl. Strangely enough, even with al of the fancy algorithms
they incomporate, EEG signd andysis tools generally do not incorporate
mechanisms that can easily deriverespiration rate from arespiration
signal. We hopeto haveaBETA release of ActiView inthe coming
months with the capability to calculate respiration rate on-line.

c) Temperature

Only afew customers are using our temperature sensor, but generdly they
seem to beinterested in sleep and circadian rhythms. In combination with
EEG, temperature would most-likely be used for segment
selection/rejection or categorization. This could be accomplished in

EM SE Suite, BESA, gB Sanalyze and EEGLAB.

d) Plethysmograph

Although the signal looks entirely different, the Pleth signal would be used
for the same primary purpose as ECG: derivation of heart-rate for
selection/rejection/categorization of data segments or trids.
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XIV. Basic file reading and analysis steps for EEG /ERP in
EEGLAB

A. Start MATLAB and EEGLAB

B. Select File->Import data->From BioSemi BDF File using
BIOSIG

C. Browse to the file and double-click on it.

D. ImportBDF dialog
A didogbox will appear askingyou to specify some characteristics of the datafile.

<) Import BDF file -- pop_readbdf{)

Data block range to read (default all [1 60])
Ewvent channel number(z) (default:none [1-17])

If Biozemi data, reference chanlz) numker(s]

Helg

1. Reading only part of the file

If you wart to read only part of the datafile (because your PC does not have
enough memory to read and analy ze the wholefile), then specify which blocks to
read in thefirst fied.

2. Event channel designation

Enter thelast channd number as the event channd (the prompt will tell you how
many thereare, soif it says[117], enter 17. IM PORTANT : The built-in
EEGLAB function that handles reading events from the Status channd is limited
to datacollected from ActiveTwo M ark | systems (al ActiveTwo systems up to
about October or November, 2005). For datacollected with Mark 11 sygems, it is
best to usethe events derived by BIOSG. For specific instructions on this, please
consult the EEGLAB list and/or Alois Schloed, the developer of BIOSG.

3. Reference

EEGLAB knows that ActiveTwo daaare stored unreferenced, so it wants the
operator to say which channd should be used to reref erencethedata. Enter a
channd number and click OK.
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XV. Electrode care and cleaning

A. Five Rules of thumb:

1. Clean with water

Clean electrodes softly immediately after use (when the gdl is still soft) by hand
with warm water.

2. Dry with paper towel; store away from direct sunlight.

Dry the électrodes softly, with handtowels. Storethe eectrodesin adark dry
place.

3. No soap; avoid contact with metals.
Do not use agressive sogps etc. Do nat let thepéllets touch any kind of metals.

4. Remove from cap gently
Do not pull-out the electrodes a theflat cable (grab the electrodes at the casing).

5. Keep connector dry
Do not let water or ga enter the connector.

B. Handling

1. Remove electrodes from cap and connector from A/D box
gently

Do not useforce on the cable or pull the electrodes a the ribbon cable when
removingthe e ectrode out of the head cap or the connector out of the A/D box.

2. Remove from cap gently
Grab the électrodes at the casing, and then pull them softly out of the head-cap.

3. Connector ejectors

The A/D box has gectors on thetop for easy remova of the connector. Always
make sure to use them.

4. Keep connector clean and dry

Keep the connector clear of water/gd. When a connector is polluted with gel or
sdt water, it should be rinsed with digilled water, followed by arinsewith
acohol (ethanol) and findly the connector should be alowed to dry completely
before puttinginto operation again.

5. Minimizing electrode drift
After gpplyingthe dectrodes, it takes some time before the chemicd reactions in
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the dectrode-gd-skin interface reach astable equilibrium. It will typicaly take
approximately 5 minutes before baseline drift and noise have settled completely.
Quicker settling of the e ectrode noiseto alow leved can be achieved by placing
the dectrodes in water gpproximately 5-10 minutes before the measurement is
started. During these 5-10 minutes, the sdt waer will be absorbed in the A g/A oCl
pelet, enablingthe pellet to make better chemica contact with the gel. Please
notethat the longer the d ectrodes are placed in water, the longer it will takethe
water to evaporae and this will accelerate the corrosion process of the AQAQCI
pdlet.

C. Cleaning

The silver/silver-chloride (AgA gCl) sintered eectrodes behave like sponges, they absorb
water and eectrode gel. The degper the water/gel has penetrated the dectrode, the longer
it will take afterwards for the water to vaporize. As longas your electrodes are ‘wet’,
corrosion processes will take place. This corrosion process will in the long run make y our
electrodes noisier. That iswhy it isimportant to clean the eectrodes immediately after
use and dry them immediately to eiminate the opportunity for corrosion to develop.

1. Use warm tap water

Usewarm tap water to rinse off the ga from the dectrodes (make sureto keep the
connector dry). Warm water (up to 50 degrees Celsius) will dissolvethe gel
quicker.

2. Soft brush if necessary

Use asoft brush for removing gel residues from the e ectrodes only if absolutely
necessary .

3. Dry with paper towel, and air dry fully.
Softly dry the dectrodes with hand paper. Let them hangout to dry.

4. No soap

Only use sog if water does nat seem to clean the dectrodes properly, never use
solvents (e.g. acetone), acids or alkaine.

5. Clean before allowing to dry

Do not let the dectrodes dry without being cleaned first. When the eectrodes dry
up covered with gel/salt/minerds, the cleaning process will be harder and takes
more time, makingyour eectrodes become polluted and/or corroded sooner.

D. Storage/Modifications/Splitting of the flat cable

1. Avoid contact with metal

Do not gorethe dectrodes in ameta box. In generd, prevent the eectrodetips
from touching any metd objects, because this causes pollution of the Ag/A oCl
pellets with “strange” metal particles (increasing noise).
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2. Avoid light

Exposure of the Ag/A oCl electrode tip to light also causes deterioration. Keep out
of direct sunlight or other bright sources of light when the electrodes are not being
used.

3. Avoid airtight storage containers

Do not gorethe dectrodes in an airtight container. Best storage method is to wrap
the ectrodes in apaper towd and place them in acardboard box or to hangthem
fredy inadark place.

4. Do not split cables

The dectrodes are not intended to be modified by the customer. Especidly
"splitting’ the flat-cable further may lead to anon-repairable mafunction and
void your warranty! If you have arequest for different splitting of an e ectrode set
contact BioSemi (or its locd representative)

E. Malfunctions

1. If an electrode is not operating as specified, please do the
following:

a) Soak in salt water

Soak the e ectrodes in water with some salt added (approx. one small
teaspoon per liter, use anon-meta bowl).

(1) If thiscausesthe blue led to turn off, then the electrode
set isin need of repair (return to deal er/manufacturer)

(2) If you experience noise, then please follow-up
the directions below concerning noisy el ectrodes.

(3) Noisy electrodes: (also read “Life span”)

Noisy electrodes generally mean that your electrodes have
reached itsend of life. You can extend thelife a little bit by
placing the dectrodesin salt water for about an hour before
you start your measurement. This soaking process often
removes noi<e. A last remedy isto use a grain 600 or higher
waterproof abrasive paper to polish the electrode tip. Use
very soft circular movements, preferably no more than 2-3
times on the samearea, removing an even very thin layer
acrossthe entire surface.

F. Life span (Life expectancy)
Ag-AQCI sintered € ectrodes have a limited life span. This is caused by severa processes
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such as corrosion, the dissolving of the Chloridein the pellets and the wearing of the
pdlet duringthe cleaning process. After approximatey 200 measurements, the color of
the pdlets will change from gray/brown (silver—chloride) to silver, dueto the
disappearing of the chloride. The A gCl slowly dissolves in gd and water duringthe
cleaning Eventudly, this leaves only silver behind. Theresulting pure silver eectrode
has much higher drift and noise char acteristics than the origna A g/A gCl electrode,
forcingyour dectrode set to be replaced.
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XVI. Battery maintenance

A. Overview

1. Two batteries supplied
Two gandard batteries supplied with each base sy sem.

2. Battery type

Sandard battery is high-capacity, rechargesbl e, lead-acid type with no memory
effect.

3. Standard battery capacity

Capacity is goproximately 15 hours with 72 channels, 10 hours with 136 channels
and 5 hours with 280 channels.

4. Double capacity battery
Double-capacity batteries are available.

5. Useful life
Useful life defined as over 1000 char ge/recharge cy cles.

6. Charge time

Fully-depleted gandard battery with full capacity will take gpproximatey 3.5
hours to charge.

7. Reduced capacity
Reduced chargetimereflects diminished capacity.

B. Advice and cautions

1. Chargerto use
Useonly supplied charger.

2. Overcharging
It is not passible to overcharge using the standard char ger.

3. Diminished capacity

If capacity is significantly diminished (chargetimeless than 3 hours), cycle
battery fully 3-5times by chargngdischargng/charginguntil capacity (charge
time) increases to normd.

4. Storage
Never storeafully-depleted battery; soreonly fully charged.
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5. Charge maintenance

Battery will maintain a charge for weeks/months while stored a normal operating
temperature. Recharge stored batteries frequently to avoid deep discharge.

6. Ensure power at charger source

If power a sourceis lost while battery is connected to charger, the charger forms
apartialy open circuit that will slowly drain the battery. Leavingthis situation
too long can cause permanent damage. If you doubt the rdiability of your power
source, disconnect charged batteries from the charger as soon as the Ready LED
COMmes on.

7. When to recharge
Connect battery to charger after using gpproximately 75% of capacity .

8. Battery meter

See meter in ActiView for current battery gate or place on charger when Low
Battery LED comes on.

C. See also details on battery use/maintenance in user manual
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XVIl. Troubleshooting ActiveTwo

A. ActiView display: partial screen or blue/gray screen

ActiView was developed in LabVIEW, and LabVIEW tools are notoriously difficult to
resize dy namicdly within Windows (reliably). Consequently, BioSemi have decided to
maintain afew versions of the ActiView software, each operating at afixed display

resolution. If the current display mode has an inadequate number of lines to display the
ActiView screen, you will see adisplay likethis:

If the bottom of the screen is cut-off, or you see only ablue-gray screen without any
controls at left, right, top or bottom, try changngthe video display modeto

accommodat e the number of lines (900, 1024 or 1200) required by the chosen version of
ActiView.

1. Changing your display mode settings in Windows
To changethedisplay mode, follow these steps:

a) Goto Control Panel

Go to Sart->Control Pand (or Sart->Settings->Control Panel when
operatingin Classic Sart M enu mode).

b) Select Display
In the Control Pand, select Appear ance->Themes->Display (or select
Display when operatingin Classic Control Pand mode).

ActiveTwo Operating Guiddines Page - 80
Rev. 6, Printed: January 31, 2007



c) Set resolution

In the Display didog, click the Settings tab, and move the Screen
Resolution slider to theright to increase the resolution to amode that has
an adequate number of display lines to support the version of ActiView
you have selected. The second number in the pair (e.g 1024 in “1280 x
1024”) should be greater than or equal to 900 if you selected the laptap
version, 1024 if you selected aLoRes version of ActiView or greater than
or equd to 1200 if you sdlected aHiRes version of ActiView. You should
not haveto worry about the horizontd resolution value for LoRes or
HiRes versions, as long as the vertica resolution (number of lines) is
adequate. For HiRes Wide versions of ActiView, you will need adisplay
mode with resolution equa to or greater than 1920 x 1200.

2. If asuitable display mode is not available

If your digplay (graphics adapter + monitor) does not support avideo mode with
adequate resolution to display the version of ActiView you are using, then you
may consider using alower resolution version of ActiView. If you aredready
using the LoRes version (1280 x 1024), then consider upgrading y our monitor.

a) If you are using a notebook or laptop

Because notebook and | gptop digplays tha support SXGA or gregter
resolution are becoming rare, BioSemi now offers alower resolution wide
screen version (1440 x 900) for notebooks.

b) If you are usingan LCD monitor

LCD monitors tend to offer fewer digplay modes than mogt graphics cards
these days, so try switchingto a CRT (traditional monitor with cathode ray

tube).

c) If you are already using aCRT

If you aredready usinga CRT, then you may need to upgradeto anew
gaphics adapter or an entirdy new computer.

B. Noisy active electrodes

Noisy signas on certain active electrodes during arecording session may indicate a
problem with the eectrode, but noisy signads can dso result from apoor contact withthe
subject’s scalp. Follow these steps to troubleshoot active electrodes.
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1. The “one-bucket test”

a) Fill aglass or plastic bowl or bucket with tap water and
add a teaspoon of table salt (NaCl).

b) Make sure that the ActiveTwo hardware isassembled
correctly, the power tothe sysem is on and the ActiView
software isup and running.

¢) Connect CMS/DRL to the A/D box and submerge the
CMS and DRL electrodesin the water .

d) Connect only the offending electrode(s) to the system,
and submerge it in the salt water.

e) Observethe CM in Rangelight. If it goes out, then see
the section CM in Range does not comeon below.

f) Set Channels (left panel of ActiView monopolar display
tab) to display only the offending channel (s), set the Scale
(upper left corner) to 100 uV/div, set Reference (left panel,
lower) to None (Raw).

g) Observethesigna on the offending channel over the
course of 5minutes (longer only in extreme cases). It may
be helpful to save the data (save only the monopolar
displayed channels) sothat you can send it to your support
contact for advice or assistance.

(1) If the signal startsout rdativdy flat and becomes noisy
over time

Thisis asign that the eectrode pellet may havelost some of its
Chloride. Thisisasignthat it is nearingthe end of its useful life.

(2) If the signal startsout noisy but becomes quiet over the
course of 3-5 minutes

Thisis most likely asign that the electrodes started out dry and it
took afew minutes for the moistureto penetraethe hard eectrode
materid. 3-5 minutes of slightly noisy signds when starting out
with dry dectrodes is within the expected range of normal
operation. To avoid thisinitia noisy period, try soakingyour
activedectrodes in sat water for 5 minutes before each recording
session. IM PORTANT : Soaking active electrodes in any liquid for
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longer than 5 minutes is inadvisable as moisture will penetrate the
electrode pdllets and accd erate corrosion (loss of € ectrode
materia), resulting in poor eectrode performance.

C. CMin range does not come on while a participant is
connected

If the CM in Range LED either fails to comeon or it goes out during arecording session,
there can be morethan one possible cause. At thesimplest levd, it may indicate apoor
contact withthe participant a the CM SDRL eectrodes. However, thereis asafety
circuit designed into the ActiveTwo A/D box that can be engaged by ether an over-
current or an over-current situation detected at the CM Seectrode. Such situations are
normaly associated with faulty leads or connectors.

1. Possible causes

a) I nadequate connection between CMS and/or DRL
electrode and participant’s body
Check to be surethat the CM Sand DRL €eectrodes are making good

contact withthe participant, and be surethey are plugged into the A/D
box.

b) More than one CMS/DRL set plugged in

Thelast two leads on the A connector and the A ribbon cable can serve
CM SDRL dectrodes. If you have CM SDRL connected at the front pane
of the A/D box, check to be surethat the A dectrode set you are using
does not aso have CM Sand DRL dectrodes. If it does, then usethese
CM SDRL dectrodes and unplugthe CM SDRL set at the front pand.

c) Faulty lead wire

A broken lead wire under the wireinsulation will be detected by the
ActiveTwo safety circuit as afault. In paticular, old-style EXG
electrodes (flat dectrodes with individua leads and touchproof key -
shaped connectors) are subject to thisproblem. Theold-style EXG
electrodes can beidentified by their dark gray wireinsulation jacket, on
which thereis black printing. If you havethistype of EXG dectrode, and
it iscausing CM to go out of range, then it is probably dueto alead wire
fault inside theinsulation near the junction with the active eectrode. The
new-style EXG dectrodes have light-gray lead wire insulation with no
printing. These lead wires have proven much more robust than the old
stylelead wires.

d) Faulty lead/connector junction on 32-channel electrode
set

Old style 32-channd active d ectrode sets with ribbon cables and 68-pin D
connectors do not have astrain relief to keep the ribbon cable from pulling
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the D connector gpart. Some very old dectrode sets do not have epoxy
duein thejoint wherethe connector clamps onto the ribbon cable. Check
for an intermittent contact at the junction between the ribbon cable and the
D connector.

e) Faulty lead insulation

If thewireinsulation is broken but thewireis still intact, it ispossible for
el or other moisture) on the eectrode and lead wire (even very small
amount) to conduct between the eectrode contact and the exposed wire,

resultingin an dectrical short circuit. Thiswill be detected by the
ActiveTwo safety circuit as afault.

f) Other unknown faults

2. Troubleshooting procedure

The best practiceis to bench-test the electrodes (no participant connected — just a
virtud participant inthe form of abucket of water). However, if you arein the
midst of arecordingsession, it is possibleto isolate aproblem eectrode/ lead /
connector and mak e the best of the session. M ost times this will mean losing just
one channel of data

a) |If aparticipant isconnected, and you want to proceed
with recording data

(1) If your A1-32 electrode set hasCM S/DRL on it, then
leave A1-32 plugged in and unplug each of the other
connectors(e.g. B1-32,...EXG1, ...) one at a time to see if
one of them causesthe CM in Range light to come on.

(2) If your CMSDRL electrodes are pluggedin at the front
panel of the A/D box, then |eave them connected and
unplug each of the other connectors (e.g. A1-32,...EXG1,
...)one at a time to see if one of them causes the CM in
Range light to come on.

(3) If you isolate one EXG el ectrode that causes CM in
Range to come on, then simply remove that el ectrodeand
replaceit if possible.

(4) If you isolate one D connector that causes CM in Range
to comeon, then plug that connector back in and remove
the active electrodesassod ated with that connector from the
head cap one at a time until CM in Range comeson. If
more than one electrodeisat fault, it may not be possible to
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identify the offending dectrode in a reasonable amount of
time using thisprocedure.

b) Bench testing — the “one-bucket test”

(1) Fill a glassor plastic bowl or bucket with tap water and
add a teaspoon of table salt (NaCl).

(2) Make surethat the ActiveTwo hardware isassembled
correctly, the power to the systemison and the AciView
softwareisup and running.

(3) Connect CM S/DRL to the A/D box and submergethe
CMSand DRL electrodesin thewater. Leave CMSand
DRL connected and in the salt water throughout thetest.

(4) Connect all of theactive electrodes to the system, and
submerge them in the salt water one-by-one or in organizd
groups until you identify oneor more electrodesthat cause
the CM inrange LED to go out.

D. The system worked earlier, but now | get error 5000

If the sysem worked fine before, and nothing has changed as far as connections or
computer configuration, then the Power settings of your computer (Cortrol Panel) may
have caused the computer to go into Sandby mode. When standby is activated, the
power to the USB port islog, which causes the firmware in the ActiveTwo USB

interface to “crash”. The Data LED next to the fiber optic connector on the Optica
Receiver / USB Interface will still light up, indicatingthe USB port is supplying power to
the box and data are comingin from the A/D box, but theData LED next to the USB port
on the Optica Recelver will not light up. If this hgppens, just disconnect and reconnect
the USB cable a the computer or at the USB Interface. Thiswill forcethefirmwarein
the USB interface to ranitialize, and it should correct the problem.
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XVIII. Other technical details not elsewhere documented

A. Structure of the CFG file

The .CFG contains configuration options for the ActiView progam. Thefileformat is
similar to aWindows INI file with bracketed section headings followed by variabl es and
arguments. Some of these options can be set from the ActiView menu, and some can be
set only by editingthe .CFG filewith atext editor.

1. Options that are set in ActiView and saved in the text .CFG
file

Theentries in the sections listed below are best set within ActiView by usingthe
interactive menus. The purposes of these entries are mostly apparent fromtheir
names.

a) [Selectors]
b) [FreeChoice]
c) [TCP]

2. Options that you may want to adjust in the text .CFG file
(underlined below)

Notetha any entry not underlined below is inadvisableto change by editingthe

text .CFG file.
a) [System]
Warning=0
M atherboard=12
ElecGain="0......ccecevrvrirrvrrrereenn, /10: 31.25nV/bit, 1. 125nV/bit."
AIBGaN="1...ccceorirerrerereeneens /10: 31.25nV/bit, 1: 125nV/bit."

RespSwitch="0........... //0: standard ergo, 1: ergo 1 and 2 coupled to
trigoer 9 and 10 (for response switches)."

LineWidth="1 .......cccooiiiieiiiiiieiieec i, {/1to 5, thin tothick"
U SO =" 0. sttt ettt s tereeeeeeeunessteeeseseeesessstssseeeeesssssssteeeseeeensnnssseseeseeeenes

b) [Labels]

(For the entries below, be careful to change only thetext totheright of the
equd sign! Keep labels to four characters or less for conveni ence of data

display.)
Chanl=Fp1
Chan2=AF7
Chan3=AF3
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Toul=EXG1
Tou2=EXG2
Tou3=EXG3

Auxl=GSR1
Aux2=GSR2
Aux3=Erqgl
Aux4=Er2
Aux5=Resp
Aux6=Plet
Aux7=Temp
Aux8=Batt
Jazz1=EyeX

Jazz2=EyeY
Jazz3=AccX

Jazz4=AccY
Jazz5=Heam

Jazz6=0Oxyh
Jazz7=Amb

Jazz8Mic

Jazz9=Pow
Box1=Anal
Box2=Ana2
Box3=Ana3

ﬁigzs:atus

c) [Save]
Subset=6
Touchproofs=1
Sensors=0
Jazz=1
Anas=1
SaveBox=15
PauseOff="-1.......oocoeveiriiniiinens /-1 is disabl ed, 0-255 is enabled"
PauseON="-1.........c.ceeersiinriiinnrnns /-1 is disabl ed, 0-255 is enabled"
SavePath=c:\BDFdata\T estdata bdf
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Appendix A. Disinfection Guidelines

The Division of Hedthcare Qua ity Promation (DHQP) of the US Centers for Disease Control
(CDC) maintains detailed guiddines on sterilization or disinfection of patient-care equipment.
Herewereproduce for your convenience aset of Generd Principles on the tagpic published on the
CDC website at:

http://0-www.cdc.gov.mill1.sjlibrary .org/ncidod/dhagp/bp gerilization medDevices.html

Sterilization or Did nfection of Medical Devices

Thefollowing principles are gpplicable to most questions CDC receives about sterilization or
disinfection of patient-care equipment. However, these staements are not comprehensive.

Generd Principles

1. Ingenerd, reusable medica devices or patient-care equipment that enters normaly serile
tissue or the vascular system or through which blood flows should be sterilized before
each use. Serilization means the use of aphysica or chemical procedureto destroy all
microbid life, including highly resistant bacteria endospores. The mgor sterilizing
agents used in hospitas are a) moist heat by geam autoclaving, b) ethylene oxide ges,
and ¢) dry heat. However, there areavariety of chemica germicides (sterilants) that have
been used for purposes of reprocessing reusable heat-sensitive medica devices and
appear to be effective when used appropriately, i.e., accordingto manufacturer's
instructions. These chemicas arerarely used for sterilization, but appear to be effective
for high-level disinfection of medica devices that comeinto contact with mucous
membranes during use (e.g., flexibl e fiberoptic endoscopes).

2. Disinfection means the use of achemicd procedurethat eliminates virtualy all
recognized pathogenic microor ganisms but not necessarily al microbial forms (e.g.,
bacterid endospores) on inanimate objects. There are three levels of disinfection: high,
intermediate, and low. High-level disinfection kills all organisms, except high levels of
bacteria spores, and is effected with achemica germicide cleared for marketingas a
sterilant by the Food and Drug Administration. Intermediate-level disinfection Kills
my cobacteria, most viruses, and bacteriawith achemicd germicideregstered as a
"tuberculocide" by the Environmenta Protection Agency (EPA). Low-leve disinfection
kills some viruses and bacteriawith achemica germicideregstered as ahospita
disinfectant by the EPA.

3. Hest stable reusable medical devices that enter the blood stream or enter normally sterile
tissue should always be reprocessed using heet-based methods of sterilization (e.g., steam
autoclave or dry heat oven).

4. Laparoscopic or arthroscopic telescopes (gpticportions of the endoscopic set) should be
subjected to asterilization procedure before each use; if thisis not feasible, they should
receive high-level disinfection. Heat stable accessories to the endoscopic set (e.g., trocars,
operative instruments) should be sterilized by heat-based methods (e.g., steam autoclave
or dry heat oven).
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5. Reusable devices or items that touch mucous membranes should, a aminimum, receive
high-level disinfection between patients. These devices include reusabl e flexible
endoscopes, endotrached tubes, anesthesiabreathing circuits, and respiratory thergpy
equipment.

6. Medicd devices that require sterilization or disinfection must be thoroughly cleaned to
reduce organic materia or bioburden before being exposed tothe germicide, and the
germicide and the device manufacturer's instructions should be closely followed.

7. Except on rare and specid instances (as mentioned below), items that do not ordinarily
touch thepatient or touch only intact skin are not involved in disease transmission, and
generdly do not necessitate disinfection between uses on different paients. Theseitems
include crutches, bedboards, blood pressure cuffs, and avariety of ather medical
accessories. Consequently, depending on the particular piece of equipment or item,
washingwith adetergent or using alow-leve disinfectant may be sufficient when
decontamination is needed. If noncritical items are grossly soiled with blood or other
body fluids, follow instructions outlined in the section on HIV-related sterilization and
disinfection of thisinformation sy sem.

Exceptiona circumstances that require noncritical items to be either dedicated to one patient or
patient cohort, or subjected to low-leve disinfection between patient uses are those involving:

1. Patientsinfected or colonized with vancomy cin-resistant enterococci or other drug-
resistant microorganisms judged by theinfection control program, based on current state,
regional, or nationa recommendations, to be of specid or clinical or epidemiologc
significance
or

2. Patientsinfected with highly virulent microorganisms, e.g., viruses causing hemorrhagic
fever (such as Ebolaor Lassa).

If you have questions about alow- or intermediate-leve disinfectant and certain steril ants,
contact the manufacturer, or the Antimicrobiad Program Branch, Environmenta Protection
Agency (EPA) hotline (703) 308-0127 or email: info_antimi crobial@epa.gov. The EPA isthe
federd regulatory agency for low- or intermediate-leve disinf ectants and some sterilants.

If you have questions about high-leve disinfectants (sterilants), or how to clean, disinfect or
sterilize aparticular medica device, first contact the manufacturer of the produd. If you are
unable to obtain sufficient information in this manner, contact the Food and Drug Administration
(FDA) regond office or the FDA Center for Devices and Radiolog ca Hedth at (301) 443-
4690. FDA isthefederd regulatory agency for safe and eff ective use of medica devices and is
now also responsiblefor regul ation of chemical sterilants.

Datelast modified: August 20, 2002
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