neuroCare zAAA

DC-STIMULATOR MR - Application Note

Dual-channel transcranial electrical
stimulation (tES) during functional MRI

- Recommendations -
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Incorrect Correct
Setup Setup
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I MR scanner room S box cable

l MR control room N wave guide SETUP 1

X049 431N0

Ri

REMOTE
Signal Out

REMOTE

DC-STIMULATOR MR stimulator cable
DC-STIMULATOR MR stimulator cable

Anode
Cathode
Trigger Input

cl7i il

To:  Trigger Output
Ri: Remote Input
So:  Signal Out

external trigger signals
(BNC sockets)
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SETUP 1

channel different or common waveforms for channel | and channel Il
waveforms:

start trigger:  usable, common or different trigger events for DC-Stimulator 1 and 2
trigger modes: disabled, single or repetitive

clock drift: existing

phase delay: —
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. box cable

I MR scanner room

=~ wave guide

l MR control room SETUP 2

X049 431N0

signal out adapter

|

signal out cable BNC cable

N

REMOTE

REMOTE
Signal Out

DC-STIMULATOR MR stimulator cable
DC-STIMULATOR MR stimulator cable

A Anode
C Cathode
Ti: Trigger Input

cl7i il

To:  Trigger Output
Ri: Remote Input
So:  Signal Out

external trigger signals (BNC sockets)
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SETUP 2

channel common waveform for channel | and Ii
waveforms:

start trigger:  usable, trigger events only for DC-Stimulator 1
trigger modes: disabled, single or repetitive

clock drift: NO

phase delay:  small between channel | and channel Il
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S box cable

I MR scanner room

=~ wave guide

SETUP 3

l MR control room

external, low-noise
voltage function generator
transfer gain: 2mA/V

=

BNC cable

REMOTE

REMOTE
Signal Out

DC-STIMULATOR MR stimulator cable
DC-STIMULATOR MR stimulator cable

Anode
Cathode
Trigger Input

:  Trigger Output
Ri: Remote Input
So:  Signal Out

* If necessary, use the neuroConn's DC-STIMULATOR filter cable (BNC) to increase signal-to-noise-ratio.
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SETUP 3

channel common waveform for channel | and Ii
waveforms:

start trigger:  not usable
start trigger should be connected to external voltage generator

clock drift: NO

phase delay: NO

© neuroCare Group GmbH | Rindermarkt 7 | 80331 Miinchen | Germany | www.neurocaregroup.com



I MR scanner room . box cable

l MR control room ~ wave guide SETUP 4

X049 431N0

external, low-noise

voltage function generator
(2" device)

transfer gain: 2ZmA/V

external, low-noise

voltage function generator
(1% device)

transfer gain: 2mA/V

REMOTE

REMOTE
Signal Out

DC-STIMULATOR MR stimulator cable
DC-STIMULATOR MR stimulator cable

Anode
Cathode
Trigger Input

cl7 il cl7i il

To:  Trigger Output
Ri: Remote Input
So:  Signal Out

* If necessary, use the neuroConn's DC-STIMULATOR filter cable (BNC) to increase signal-to-noise-ratio.
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channel common or different waveforms for channel | and Il
waveforms:

start trigger:  not usable
start trigger should be connected to external voltage generator

clock drift: existing with two waveform generators, not-existing with dual-
channel waveform generators

phase delay:  depending on waveform generators
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S box cable

I MR scanner room

=~ wave guide

SETUP 5

l MR control room

X049 431N0

N |
BNC cable

Dual-Channel
external, low-noise
voltage function generator

with one clock

transfer gain: 2ZmA/V

Channel 1 Channel 2

BNC cable

REMOTE REMOTE

Signal Out

DC-STIMULATOR MR stimulator cable
DC-STIMULATOR MR stimulator cable

Anode
Cathode
Trigger Input

:  Trigger Output
Ri: Remote Input
So:  Signal Out

* If necessary, use the neuroConn's DC-STIMULATOR filter cable (BNC) to increase signal-to-noise-ratio.
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channel common or different waveforms for channel | and Il
waveforms:

start trigger:  not usable
start trigger should be connected to external voltage generator

clock dnft: hot-existing with dual-channel waveform generators (derived from
one clock)

phase delay:  depending on waveform generators
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I MR scanner room

MR control room Unfavourable location for

OUTER box.

”

wave guide

The longer the green box
cable is outside of the MR

scanner room, the more the
fMRI picture becomes noisy.

X049 431Nn0

Phantom ,Neurocon

SP F60.3
FoV/ 13201320
128p*1
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_ Favourable location for
wave guide X04 431N0 OUTER BOX.

> Place the OUTER BOX as
close as possible to the
= wave guide. Increase the
distances between power
supplied devices and OUTER
— BOX. This results in good
Signal-to-Noise-Ratio of the
4N DWW HOLVINWILS-Od fMRI piCture during

uuoj0in3u tDCS/tACS.

Phantom,Neurocon FSU Jena
ID: 08150064 TrioTim
* 111970 HFS
Study 2

7129/2013

K L ' . . .
1 IMA . : )

& ;
® 0 & ¢ & =

SP F60.3
FoV 1320%1320
128p*128
S5L4 Tra=Cor(-12.0)
TE 39 W- 3285
TR 3000 C- 1600
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Document version: 1.0 (02/03/16)

Copyright:

All text, images, graphics and multimedia files and their layouts are subject to copyright and any
other laws relating intellectual property. They may not be copied for commercial purposes or for
transmission, modified or used in any other manner, in particular on other websites.

The content on this document is provided by neuroConn GmbH without assurance or warranty of
any kind, whether explicitly or implicitly. All implicit guarantees concerning the merchantability,
the suitability for certain purposes or the non-violation of laws and patents are also excluded. Even
when we assume that the information that we provide is correct, it may still contain errors or
Inaccuracies.

Trademarks:

All trademarks mentioned on this website are the legally protected trade marks of the
corresponding owners. They are mentioned for information purposes only. This applies in particular
to model and brand names and corresponding logos and emblems of the relevant companies.

Legal effect of this disclaimer:

This disclaimer is considered to be part of the document which contained the link to this document.
Should parts or individual formulations of this text not correspond to, no longer correspond to or
iIncompletely correspond to the current legal situation, the validity of the content of the remaining
parts of the document will be unaffected.
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