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Document Overview

This document describes the specifications andifestof the HS-XX-Stim. It also
explains how to setup your headstage, test ituaedt during normal operation. There is
a glossary at the end of the document.

1 HS-XX-Stim Overview

This HS-XX-Stim is a headstage that not only resdrdm electrodes but also allows
stimulation of electrodes. Each input on the HS-Zfin, up to 36 electrode connections,
has two individual switches attached to it. Thiswab for monopolar and bipolar
stimulation protocols (ie. stimulation can be deiled from any electrode to a reference,
Panel Ground, or between any number of electrodes).

Features:

» Versions include HS-36-Stim, HS-18-Stim, and HSMIg-Stim.

* Exact same Low Noise Unity Gain Amplifiers (G =)la® pervious headstages.

* High Common Mode Rejection Ratio(CMRR).

» Two Individual Switches connected to each electrode

* One Master Control Switch for each stimulation seur

*  Two-Way Communication between HS-XX-Stim Processut Digital Lynx SX.

e Command Builder Software provided.

* Download Custom Switch Configurations and Patterns.

» Stimulation times down to 400us with 100us resotuti

* Up to 50mA per channel(z5V Max). Subject Safety &ada Integrity will be lost
if exceeded. Refer tBection 6.5 Overdriving the HS-XX-Stim Stimulation
Voltage.

* 21Q Typical Switch On Resistance.

* NetCom Controllable.

» Compatible with Neuralynx EIBs and Versa Drives.

» Compatible with Digital Lynx SX systems.
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2 What parts are needed to use the HS-XX-Stim?

The HS-XX-Stim requires the
following items for use with the
Digital Lynx SX and external stimulus
device:

1.

oakhwn

HS-XX-Stim, various models
described in following sections
HS-XX-Stim Interface Board
Ribbon Cable Specific to SX
HS-XX-Stim Test Board

Two, 2-Pin BNCs

Blue Jumper

Figure 2-1 HS-XX-Stim and Components

If any item is missing or appears to be damageasgleontact Neuralynx Support.

2.1

Revision 1.5

HS-36-Stim
32 AD Channels Unity Gain
Amplification.
4 References Unity Gain
Amplification.
2 Switches connected to each
AD Channel and Reference.
Master Control Switch for each
Stimulation Source.
Compatible with HS-36 Series
EIBs.
4.0 grams.

HS-18-Stim
16 AD Channels Unity Gain
Amplification.
1 Reference Unity Gain
Amplification.
2 Switches connected to each
AD Channel and Reference.
Master Control Switch for each
Stimulation Source.
Compatible with HS-18 Series
EIBs.
4.3 grams.

6/6/2013

Figure 2-2 HS-36-Stim

Figure 2-3HS-18-Stim
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2.3 HS-18-MM-Stim

16 AD Channels Unity Gain
Amplification.

1 Reference Unity Gain
Amplification.

2 Switches connected to each
AD Channel and Reference.
Master Control Switch for each
Stimulation Source.
Compatible with Versa Drives.
4.3 grams. Figure 2-4 HS-18-MM-Stim

2.4 Electrostatic Sensitive Equipment

All Neuralynx Equipment is Electrostatic Sensitewed should be handled with
appropriate measures. Always wear a static stidpuae all appropriate ESD measures
when handling any electronics. Please contactagux for detailed information if you
have questions.
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3 Installing the Digital Lynx SX Firmware Update

Digital Lynx SX Firmware Update Version 1.20 is vegd to use the HS-XX-Stim. The
Firmware package can be downloaded from the Neuxalyebsite:

www.Neuralynx.com > Software > Drivers and Firmware> Digital Lynx SX Firmware
Update Version 1.20

Instructions for installing the Firmware Update aomtained in the download package.

4 Installing the Software

The HS-XX-Stim Control Software is compiled usimg tMATLAB Compiler Run Time.
Because of this the MATLAB Compiler Run Time mustibstalled on your system once
to use the software. A Package is provided by NgoxaPackage contains the

MATLAB Compiler Run Time, the Executable, and soadlitional files. The HS-XX-
Stim Control Software can be installed and runtengame PC as Cheetah or on another
network PC.

4.1 Instructions

1. Save the HS_XX_Stim_Control_pkg.exe file to a foldamed "HS-XX-Stim
Control Software" on the Desktop.

2. Open HS_XX_Stim_Control_pkg.exe, if the Operatirygt®&m asks for
permission to open the file, allow it. Files wik lextracted and saved in the folder.
This may take several minutes.

3. The MATLAB Compiler Run Time Installer Splash Sanesill appear.

J MATLAB Compiler Runtime Installer

To install MATLAB Compiler Runtime 7.17 on your computer, click Next.

v L]
MATLAB
MATLAE and Simulink are registered trademarks of The Mathtworks, Inc. Please see

e, mathworks, com/trademarks For a list of additional trademarks. Other product or brand R2012a
names may be trademarks or registered trademarks of their respective holders,

WARNING: This program is protected by copyright law and international treaties, Copyright
1934-2012, The Mathiworks, Inc. Protected by LS. and other patents. See
MathWoarks . com/patents

< ). MathWorks

Figure4-1 MATLAB Compiler Run TimeInstaller Splash Screen
4. SelectNext > to proceed to the License Agreement.
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/ License Agreement

The Mathitorks, Inc,
MCR {MATLAE COMPILER RUMTIME) LIBRARIES LICERSE
IMPORTAMT MOTICE

B CLICKIMG THE "YES" EUTTOMN BELCW, U ACCEPT THE TERMS OF THIS LICEMSE. IF YOU ARE MOT WILLING TO DO
50, SELECT THE "MO" BUTTON AND THE INSTALLATION WILL BE ABORTED.

1. LICEMSE GRANT. Subject ba the restrickions below, The Mathwarks, Inc, {"MathiWarks™) hereby grants o you,

I whether you are an individual or an entity, a license to install and use the MATLAE Compiler Runtime Libraries {"MCR"),
solely and expressly For the purpose of running software created with the MATLAE Compiler (the "Application Software"),
and for no other purpose. This license is personal, nonexclusive, and nontransferable.

Z, LICEMSE RESTRICTIONS, vou shall not modify or adapt the MCR For any reason, You shall not disassemble, decompile,
or reverse endineer the MCR. You shall nok alter o remove am oroprietary or other leqal notices on or in conies of the ¥ |

Do you accept the terms of the license agreement? () \:13? ) Mo

) MathiWorks

Figure4-2 MATLAB Compiler Run Time License Agreement
5. When you have finished reading the License Agree¢mmeerctYes thenNext >.
6. The next page is the Confirmation Page. Seéletall >.
/ Confirmation D@E|

Confirm your installation settings:

Installation folder: MA‘[‘[AI;”

CAProgram FilesiMATLABNMATLAE Compiler Runtimely717
One or more producks are already installed in this Folder and will be overwritten. R2012a

Products:
MATLAE Compiler Runtime 7,17

) MattWorks

Figure4-3 MATLAB Compiler Run Time Confirmation Page
7. The MATLAB Compiler Run Time will now begin instally. This may take up to
15 minutes to complete.
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J 26% Complete

Instaling MATLAE Compiler Runtime 7.17 about 15 minukes remaining

<) MathWorks

Figure4-4 MATLAB Compiler Run TimeInstalling
8. Once the MATLAB Compiler Run Time is finished inléitag selectFinish.
9. Installation is now complete. Open HS_XX_Stim_Cohéxe. The HS-XX-Stim
Control Software will boot and is ready to be used.

-} Neuralynx_HS_XX_Stim_Control

File Connection Software Speed  Help

— Configuration Panel
i ngi.:“e Al — Pause Time — Run

— o] ; Switch Configuration or Pattern:
. | Pause Time: | Save Pause Time 1 ¥
Headstage Device Type: HS-36-Stim | L |

[
Time Urits; | v
Device Address(0x00-0x0FT 01 | et |

_ Reset — Maximum: B553500us Add Command
| o000 jus iy
l |t ol Minimum:  400us

iRun Switch Configurstion 1 o

Add Cornmand — Stop

— Switch Configuration [ Add Command l [ Add Cammand

Sweitch Configuration: !Save Swwitch Configuration 1 VI
EEREETTE . | AD ChannelReference

AD Channel 1 bt : :
A0 Channel 2 Swvitch Select:

AD Channel 3 |Off
#0 Channel 4 e |} Select First Switch Configurstion:
AD Channel 5
ﬁ 523232: ? Select Corresponding Pause Time:
AD Channel &
AD Channel 9
AD Channel 10

— Pattern Configuration — Change Addrezs

Mew Acdress: i01

Pattern: |Save Pattern Style 2 Configuration 1 V|

Force; iNn

Add Command

AD Channel 11 i 8 s
20 Channel 12 Select Second Switch Configurstion:

AD Channel 13
AD Channel 14 Select Corresponding Pause Time; |
AD Channel 15 - | hlove L
AD Channel 16

— Command List

Command

AD Channel 17
AD Ch | 18
AD Ch:m:I 19 Select Third Switch Configuration:

w
]
AD Channel 20 3
Move Down
% ERZEﬂZI %; Select Corresponding Pause Time:

AD Channel 23
AD Channel 24

AD Channel 25
AD Channel 26 Select Fourth Switch Configurstion: 4 Remove
AD Channel 27 4

AD Channel 23 Stim Source 1:
A0 Bhiannel 20 | P— Select Corresponding Pause Time:
AD Channel 30 ot |

A0 Channel 3 e |

Reference 1 .
Reference 2 StEnEEu[C_E _2

— @l Repest Indefintly: Mo ¥| Repests: | 100
Reference 3 |'0ff "i 4 i | | P | | Zerver Mame: localhost

Remave Al

Hid

Reference 4 M

Add Cornmand l l Add Command l l Output to Headstage }

Figure 4-5 HS-XX-Stim Control Software
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5 Quick Start

The following instructions are provided to quicldgtup and test your HS-XX-Stim setup.

5.1 HS-XX-Stim Setup

Although the HS-XX-Stim connects to a Digital Ly®X just like a standard Neuralynx
Headstage there are some additional connectiohsdled to be made. A Control Cable
is provided for connecting the Digital Lynx SX S#rDevice Expansion Port to the
Global Reference Module on the DRS-36 Board. Taidecalso provides access to Stim
2 Source, Stim 2 Return, and Panel Ground for odtirgeto external Stimulation
Sources. The HS-XX-Stim connections are illustrated described below.

XS Xukg [ensiqg

Figure5-1 Hardwar e Connections
Connections:
1. Connect the HS-XX-Stim to a DRS Board on the Diditax SX.
a. HS-36-Stim: This requires a TETH-HS-36 and an ACHI-36-DRS.
b. HS-18-Stim/HS-18-MM-Stim: This requires an ADPT-R3-ERP-27.
2. Connect the HS-XX-Stim Interface Board to the Sédevice Expansion Port on
the Digital Lynx SX.
3. Connect the Blue Jumper, provided by Neuralyn¥d@on the HS-XX-Stim
Interface Board. This shorts +5V to Stim Sourcaé@ should be removed when
finished with the Quick Start

Revision 1.5 HS-XX-Stim Users Manual
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4. Connect the Ribbon Cable to the 10 pin connectdherHS-XX-Stim Interface
Board.

5. Connect the other end of the Ribbon Cable to thpin@onnector on the Global
Reference Module.
Note: The Ribbon Cable is a Daisy chain of up-teergonnectors. If you are using more
than one HS-XX-Stim connect the ribbon cable tdhe@mbal Reference Module.
6. Connect the HS-XX-Stim to HS-XX-Stim Test Board.

5.2 Software

5.2.1 Boot Cheetah and HS-XX-Stim Control Software

Power On the Digital Lynx SX and wait for boot ay¢b complete. On the Desktop
select theRun Cheetah shortcut to open the Cheetah Welcome Screen. Goe¢tah with
a configuration file for your setup.

Browse to the Directory the HS-XX-Stim Control Swdire was installed in and select
Neuralynx HS XX Stim Control .exe.

-} Neuralynx_HS_XX_Stim_Control

File Connection Software Speed  Help

— Configuration Panel
L Deies A — Pause Time —Run
i et ; | Switch Configuration or Pattern:
” ] Pause Time:  |[Save Pause Time 1 b
Headstage Device Type: HS-36-Stim i L .
: = e [ = |Run Switch Contiguration 1

Device Address(0x00-0x0FY 01 v| el |

_ Reset - — Maximum: B553500us Add Command
10000 LS i .
. Minimum: 400Uz

Add Cornmand l — Stop

— Switch Canfiguration Add Cormmancd ‘

Add Command

Sweitch Configuration: |Save Switch Configurstion 1 Vf

— Pattern Configuration

— Change Address

A|  ADChannelReference
AD Channel 1 1 - . Pattern: Save Pattern Style 2 Configuration 1 W
AD Channel 2 Switch Select: - il Eh

AD Channel 3

o0 Ehannel 4 o & Select First Swich Conflguration: [1 %

Mewy Address: m

AD Channel 5 h———
AD Ch | G
AD ch:m; 7 Select Corresponding Pause Time: (1 %
AD Channel & —
AD Channel 9
AD Channel 10 .
oD ohannel.I1 Select Second Switch Configuration: |2 %
AD Channel 13 - - -
ﬁ Enanne: }‘6‘ Select Corresponding Pause Time: - (1 ™ =] |
annel A |
4D Channel 16 htavve L
AD Channel 17
AD Ch | 18
AD Ch:m:I 14 Select Third Switch Configuration:
AD Channel 20 3
% gn:m:: %; Select Corresponding Pause Time:
AD Channel 23
AD Channel 24
AD Channel 25
AD Channel 26
% ERZEﬂZI %; Stim Source 1
AD Channel 29 il Select Corresponding Pause Time:
AD Channel 30 |t *|
AD Channel 31 S ==l Remove A
E:E:gg: ; Stim Source 2: L
iesblieliaess | )
Refersnce 4 | lort i

Force; (Mo

Add Command

— Commancd List

Move Down

Select Fourth Switch Configuration: - Remave

Repeat Indefinitly:  |No V Repeats: 100
e v | —— & ¢ = Server Mame: | localhost

Add Cornmand l l Add Command ‘ l Output to Headstage J

Figure5-2 HS-XX-Stim Control Software

5.2.2 Connect to Cheetah

The HS-XX-Stim Control Software must be connecte@heetah through NetCom
before configuring the Headstage. To connect tae@GieselecCheetah Connection >
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Connect to Cheetah, also described iBection 7.11 Connection > Connect to Cheetah.
The HS-XX-Stim Control Software will connect to @Gteh using the Server Name listed
in the Command List Section of the software, désctiinSection 7.9 Command List.

J Neuralynx_HS_XX_Stin

Conneckion e E=R=

Conneck to Cheetah

| ZOM Pork Mode *
I

Figure 5-3 Connect to Cheetah
Once a connection has been established the put doenu will change t®isconnect
from Cheetah.

L Disconnect From Cheetah

C
rrl COM Port Mode ]
Figure 5-4 Disconnect from Cheetah

5.2.3 Load Provided Configuration File

A Configuration File is provided with the HS-XX-8tiControl Software for testing the
Hardware. To load this Configuration File into tH8-XX-Stim Control Software select
File> Load Configuration File, also described iBection 7.10 File > L oad/Save
Configuration.

J Heuralynx_HS_X

Connection  Soffw.

Load Configuration

Save Configuration

Figure5-5 File > L oad Configuration
Depending on the HS-XX-Stim you are using brows&8-36-Stim Quickstart.cfg" or
"HS-18-Stim Quickstart.cfg" in the HS-XX-Stim CoakiSoftware Folder on the Desktop
and selecOpen. The Command List will populate with commands frthra

Configuration File.
- Commaned List

Camrnand
020000000000000000000000 <€=—Reset Command
02010000F00080A0F0000000 <€ Save Switch Configuration 1 Command
0202000000F0800000F00000 <€—Save Switch Configuration 2 Command
0203F000000080000000F000 <= Save Switch Configuration 3 Command
020400F000008050000000F) <€—Save Switch Configuration 4 Command
02110F £00000000000000000 <€—Save Pause Time 1 Command
020C51615261536154610164 <€—Save Pattern Style 4 Configuration 1 Command

Figure5-6 Command List Containing Save Commands
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The Command List now contains one Reset Command Save Switch Configuration

Commands, one Save Pause Time Command, and on®&a&mn Configuration
Command.

5.2.4 Configure HS-XX-Stim

Once the Hardware is setup, the HS-XX-Stim Corthaftware is connected to Cheetah,
the Configuration File has been loaded, and HS P@nenable@Cheetah is Acquiring)
you can now configure the HS-XX-Stim. Sel@ittput to Headstage and each command

in the Command List will be sent to the HS-XX-Sti@nce all commands have been sent
a log file called "HS-Stim Log File.txt" will opeand display the results. It is overwritten
each timeDutput to Headstage is selected.

I Hs-Stim Log File.txt - Notepad CEX

File Edt Format WYiew Help

¥ Meuralynx HS-Stim Log File
# cenerated on March 26, 2013 1:28:42 M.

# HS-xx-5tim Control Software version: 1.0.1 Alpha2, Bujld Number: 20130326A0715
¥ 0 Eeratwﬂg System: M1crusuft W1nduws =P version 5.1 (Build 2600: service Pack 3)
eetah Software version: "5.6.2 ", Build mnumber: 2012053140932

# pigital Lynx sx version: -GetHardwareversion 0 DLSxME_RO_BIT-1.020000 DLSXME_RO_SREC-1,020000 DLSxME_R1_BIT-1.010000 D
# send command mMode = Fast.

# sending command:

-sendLynxsxCommand Acqsysteml -HssTimCommand 020000000000000000000000 020100000000F0008B0F00000 0202000000000000800000F0
# Sent: 1:28:42.5345 PM.

# successful!

# Reply Line 1: -HSStimCommand O

# Completed on March 26, 2013 1:28:42 pM,

<

Figure5-7 Log File
You will notice that none of the LEDs on the HS-)Stim Test Board have illuminated.
This is because the Configuration File only corgdi®ave Commands. To initiate the
saved pattern a Run Command needs to be sent l5HeX-Stim. SelecRemove All to
remove all the Save Commands from the CommandIbishe Run Section of the HS-
XX-Stim Control Software sele&un Pattern Style 4 Configuration 1 from the Switch
Configuration of Pattern pull down menu and sefglt Command. The Command List

should now contain a single Run Command.
- Cothmane List

Cornrnand
1 |025¢C00000000000000000000 <€—Run Pattern Style 4 Configuration 1 Command

Figure 5-8 Command List Containing a Run Command
SelectOutput to Headstage and the Run Command in the Command List will b s&
the HS-XX-Stim. Once the HS-XX-Stim receives thenREibmmand it will immediately
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start illuminating the LEDs on the HS-XX-Stim T&uard. The sequence is illustrated

below.
O I 0|0 I O
[ ] [ ] [ ] > ] [ ][ ]
0 | ollo | 0
O I OO I O
[ ] [ ] [ ] > | ] [ ] [ ]
O I O] (O I O
Figure 5-9 HS-36-Stim Sequence
O I Ol O I O
[ ] [ ] [ ] > ] [ ] [ ]
O Ol |0 O
O I Ol (O I O
[ ] [ ] [ ] > | ] [ ] [ ]
O O] O O
Figure5-10 HS-18-Stim/HS-18-M M -Stim Sequence
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The sequence will run indefinitely. A Stop Commaaah be sent to stop the sequence in
its current configuration. SeleBemove All to remove the Run Command from the
Command List. In the Stop Section of the HS-XX-S@ontrol Software sele&dd

Command. The Command List should now contain a single &ommand.
- Command List

Cornrand
1 |02E100000000000000000000 <€=Stop Command

Figure5-11 Command List Containing a Stop Command
SelectOutput to Headstage and the Stop Command in the Command List will dog $0
the HS-XX-Stim. Once the HS-XX-Stim receives thegS€ommand it will immediately
stop the sequence in its current state, meaning sdime LEDs on the HS-XX-Stim
Test Board will still be illuminated. A Reset Commaacan be sent to turn Off all the
LEDs. In the Reset Section of the HS-XX-Stim Coh8oftware selecAdd Command.

The Command List should now contain a single REseamand.
-Command List

Command
1 |pzooooooooooooooooo00000 <€— Reset Command

Figure5-12 Command List Containing a Reset Command
SelectOutput to Headstage and the Reset Command in the Command List wildyg to
the HS-XX-Stim. Once the HS-XX-Stim receives thes&eCommand it will
immediately stop the sequence and turn Off alLiBs on the HS-XX-Stim Test Board.
More information on the Hardware and Software @vjated in the following sections of
this document. Be sure to remove the Blue Jumpen the HS-XX-Stim Interface Board
before continuing.
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6 Hardware Overview

6.1 HS-XX-Stim Switches

Each AD Channel and Reference on the HS-XX-Stiooimected to two individual
switches. These switches allow any channel to beected to up to two Stimulation
Sources or Panel Ground. Each switch is indiviguadintrollable. Two master control
switches control the stimulation sources. This epids illustrated in the figure below.

Elcctrode Connection Unity Gain Amplifier

G=1.0

Buffered Signal at Digital Lynx SX

Individual Channel
Switch lo

o Stim Source 1 )r

o Panel Ground
Master Control

Switches

. (o
o Stim Source 2 )r

o—
Figure 6-1 HS-XX-Stim Switches

Stim 2 Source at Digital Lynx SX

Stim 2 Return at Digital Lynx SX

Panel Ground

6.2 HS-XX-Stim Communication

The HS-XX-Stim communicates with the Digital LynX Sia an FC Bus. The Digital
Lynx SX is the Master and the HS-XX-Stim is thevslan the setup. Communicating via
I°C allows multiple HS-XX-Stims on the same bus. Réslsent to the HS-XX-Stim must
follow a strict 12 byte format. Neuralynx providd$-XX-Stim Control Software for
building and sending packets.

6.3 Extra Hardware Connections

Although the HS-XX-Stim connects to a Digital Ly8X just like a standard Neuralynx
Headstage there are some additional connectiohsdled to be made. A HS-XX-Stim
Interface Board with Ribbon Cable is provided fongecting the Digital Lynx SX Serial
Device Expansion Port to the Global Reference Medul the DRS-36 Board. This HS-
XX-Stim Interface Board also provides access tm&iSource, Stim 2 Return, and Panel
Ground for connecting external Stimulation Sounegiag 2-Pin BNC Cables, also
provided by Neuralynx. The connections on the HS3tkn Interface Board for
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connecting external Stimulation Sources are outlinghe figure below. Notice the
labels match those in the HS-XX-Stim Control Sofva

Panel Ground
Stim 2 Source<
Stim 2 Return<
Panel Ground

Figure 6-2 External Stimulation Connections
The Pinout of a 2-Pin BNC Cable is shown in theifggbelow.

R D N B B - gl ‘ -(—Slgnal

- Shield

Figure 6-3 2-Pin BNC Pinout Connections

6.4 HS-XX-Stim Power

All commands sent to the HS-XX-Stim are stored oidtile Memory, meaning that
whenever the HS Power is disabled, the HS-XX-Stiemory is reset. A command can
be added to the Cheetah.cfg Configuration Filetod HS Power to remain On. The
Command, called SetPersistentHSPowerEnabled, cadds=l below the
ProcessConfigurationFile Command in Cheetah.cfhasvn in the figure below.

I Cheetah.cfg - Notepad

File Edit Faormat Wiew Help

#padda ACQUISITION SYSTEM SETUP

# Do the basic setup for your acguisition hardware - uncomment one only!
—ProcesscontigurationFile DigitalLynxsk. cfg
#-ProcessconfigurationFile Digitallynx. cfg
#-ProcessConfigurationFile Cheetah64.cfg
#-ProcessConfigurationFile Cheetahl6o. cfg
#-ProcessConfigurationFile sparrow. cfg
#-ProcessConfigurationFile rRawDataFilerlayback.cfg

ersistent HS Power

ommand AcgSysteml

o _Enab

—SetPersistentHSPoOwerEnan ed -

Figur e 6-4 SetPersistentH SPower Enabled added to Cheetah.cfg
The SetPersistentHSPowerEnabled command synt&ewensin the figure below. It
must be used with SendLynxSXCommand.

-SendL ynxSXCommand <Har dware Sub System Name> -SetPer sistentH SPower Enabled <Value>

through events like stopping Cheetah Acquisition.

Enables or Disables Persistent HS Power. When eddd®rsistent HS Power forces HS Power to remain On

Example: -SendLynxSXCommand AcqSystem1 -SetPersistentHSEowabted 1

Default: Persistent HS Power is by default disabled.

Usage: This Command can be used after the Digital LynxtEXdware Sub System has been created.

Arguments:
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Hardware Subsystem Name Name of sub system who$®W8r needs to be persistent.

This value can be one of the following keywords:
Value 1: Enables Persistent HS Power.
0: Disables Persistent HS Power.

Figure 6-5 SetPer sistentH SPower Enabled Command Syntax

6.5 Overdriving the HS-XX-Stim Stimulation Voltage

Warning: Do not connect an external Stimulation Source $6XX-Stim Interface

Board before HS Power has been enabled, subjetysaill be lost

Warning: Do not allow the external Stimulation Sourcestigelabove the +5V
Stimulation Voltage Range. The HS-XX-Stim contgbasts that protect it from damage
if such an event occurs but subject safety andid&grity will be lost The following
figure illustrates the crosstalk between an extestinulation Source(Yellow Trace) and
an Input Channel(Blue Trace) when the external @ttron Source Voltage rises above
+5V.

Run Trig'd Moise Filter Off

& ooy

200 By @PE-FE e
Figure 6-6 Overdriving the HS-XX-Stim
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7 Software Overview

The HS-XX-Stim Control Software user interfacehswn in the figure below.
Descriptions of each section fellow.

]
} - =tion ar Faitern
HE--Sim - m SavePause Time 1 W Ig:ﬁ'w'w

& b
Thns Lirte e 3 FunSwich Condigur stion 1 |

Wz m Bedblig | A Corrmand ]

| oo Mirmur:  us

e
cr .l Adtl Corimand

-
_— I A4l Curnrrans ] ./ Add Corrmand ]

EOECET . ADChannelReleronce g g
:ﬂ Eami Tt Tkl e Pelitirn Shyia 7 Condinuesinn 1 w e ol ]
6 e o v Sobect First Swkeh Confipardian. 1 %

i arni far
o0 Chovmel r L2 Friresy [ w
500 Chanal B
IS0 Channal T MM Lomespanany asE imE 1 ™
(5B Chamal 5 | Add Cormand ‘
01 Lo 10
0 Channat 11 Eeleel Eemonel Evwbeh Canfiwardian | &
D Ermea 14 Stbect Comespardhy Saiss me 1 %
A0 Chael 12 redfiE "aLEs “ime . po—— -
00 Chanesd 16 P
B0 Chaed 17
0 Chaeal 19
D Chanal 19 Selezt Thrd Swich Confiparaian
LU LNE 3 o
% gm%} Sebet Comvesgrndng “aLEE Time:
A0 Choreed 2%
IS0 Charired 24
L LIEH 5
% grﬂlg Smiect Fourth Swieh Confimadtion - Fzmane
D Chavrel 22 Ztim Sowce 1.
01 Chaed 20 Seloct Comespandng *aLee Time
L N um w
.lﬂ'thinlﬁﬂl oz e A

erere
Ztim Sauree
o oo 1
Bk nefind W ki 100

E:mmg ot o Fepe b Fepe Ecpying M Izzdbed
| Add GCormand J | add Commian J | Cutpur to Hearslage J

Figure 7-1 Softwar e Sections
The HS-XX-Stim Control Software is separated ifi@e columns. It is designed to be
used starting in the top left region and endinthenbottom right region.
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Figure 7-2 Software Wor kflow

7.1 Device Address
Device Address

Headstage Device Type: HS-36-5tim v

Device Address(0x00-0x0F); m hd

Figure 7-3 Device Address

This Section of the HS-XX-Stim Control Softwareoa¥ls you to configure what type of
headstage you are using and the device's address.

7.1.1 Instructions

1. Select the HS-XX-Stim Type you are using by clickthe arrow on the
Headstage Device Type pull down menu. There aeethptions; HS-36-Stim,
HS-18-Stim, and HS-18-MM-Stim.

2. Select the Address of the HS-XX-Stim by clicking @rrow on the Device
Address pull down menu. There are 16 different esloptions. Remember this
is the actual Address of the HS-XX-Stim, not whai yvant to the Address to be.
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Changing the HS-XX-Stim Address is describe®eation 7.8 Change Address.
All HS-XX-Stims are shipped with 01 set as theifaddt address.

7.2 Reset

Fezet

Add Command

Figure 7-4 Reset
This Section of the HS-XX-Stim Control Softwareoa¥ls you to add a Reset Command
to the Command List. The command is generated ubm@evice Address Selection
described irbection 7.1 Device Address.

7.2.1 Instructions
1. Click Add Command and a single Reset Command will be added to threr@and
List using the using the Device Address Selectiescdbed irfSection 7.1 Device
Address.

7.2.2 Command Description

The command turns OFF all switches on the HS-XXaStt can be sent at any time. It
can be used in two ways; it can turn OFF all svegcar stop a running Pattern Style
Configuration and turn OFF all switches.
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7.3 Switch Configuration
— Swvitch Configuration

Svyvitch Configuration: | Sawve Switch Configuration 1 %

AD Channel D
A0 Channel 1 » AD ChannelReference

&0 Channel 7 Switch Select:
AD Channel 3
AD Channel 4 Ot 4
AD Channel 5
AD Channel &
AD Channel 7
AD Channel 8
AD Channel 9
AD Channel 10
AD Channel 11
AD Channel 12
AD Channeel 13
AD Channel 14
AD Channel 15
AD Channel 16
AD Channel 17
AD Chanresl 18
AD Channel 19
AD Channel 20
AD Channel 21
AD Channel 22
AD Channel 23
AD Channel 24
AD Channel 25
AD Channel 26
AD Channel 27 . .
AD Channel 28 Stim Source 1
AD Chanrnel 29
A0 Channel 30 Off Wt
AD Channel 31
Refersnce 1
Eezerence g
eference

Reference 4 v Off i

Add Command

Figure 7-5 Switch Configuration
This Section of the HS-XX-Stim Control Softwareoa¥ls you to add a Save Switch
Configuration Command to the Command List. The camdhnis generated using the
Device Address Selection describedsattion 7.1 Device Address.

7.3.1 Instructions

1. Select the Switch Configuration number you wardgawee by clicking the arrow
on the Switch Configuration pull down menu. There fase options.

2. Select the Channel(s)/Reference(s) in the listymaxkwant connected to Stim
Source 1.
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3. Connect these Channel(s)/Reference(s)to Stim Sdubgeclicking the arrow
next to the AD Channel/Reference Switch Select gotvn menu and selecting
Stim Source 1.

4. Select the Channel(s)/Reference(s) in the listymaxwant connected to Stim
Source 2.

5. Connect these Channel(s)/Reference(s) to Stim 8&uby clicking the arrow

next to the AD Channel/Reference Switch Select gatvn menu and selecting

Stim Source 2.

All other unselected Channel(s)/Reference(s) detauDff.

Select what you want connected to Stim Source dlibking the arrow on the

Stim Source 1 pull down menu. There are three opti®ff, Stim 2 Source, or

Panel Ground.

8. Select what you want connected to Stim Source @ibling the arrow on the
Stim Source 2 pull down menu. There are three opti®ff, Stim 2 Return, or
Panel Ground.

9. Click Add Command and a single Save Switch Configuration Commantveil
added to the Command List using the using the ReAddress Selection
described irbection 7.1 Device Address.

No

7.3.2 Command Description

This command saves a unique Switch Configuraticdheovolatile memory in the HS-
XX-Stim. Up to five unique Switch Configurationsrche saved. A Switch Configuration
specifies which switches on the HS-XX-Stim showd®N and which should be OFF.
Keep in mind this command only saves a Switch @umétion to the HS-XX-Stim, it
does not actually set the switches. An illustratbbmhat each major selection in this
Section physically corresponds to on the HS-XX-S8rshown in the figure below.

— Switch Configuration

Switch Configuration: | Save Switch Configuration 1 %

3""E || | AD ChannelReterence

gt Switch Select:

AD Channel 3

AD Channel 4 Off b

AD Channel §

AD Channel &

AD Channel 7 Ll ) : : S - o : P

'AD Channel § ilectrode Connection | | Unity Gain Amplifier Butfered Signal at Digital Lynx SX
AD Channel 8 G=1.0

AD Channel 10

AD Channel 11

AD Channel 12

AD Channel 12

AD Channel 14

AD Channel 15

AD Channel 16

AD Channel 17

AD Channel 18

AD Channel 19

AD Channel 20 P

Individual Channel

23 ER::::: %; Switch o Stim 2 Source at Digital Lynx SX
ADjclannslia Stim Source |

AD Channel 24 [o, )r

AD Channel 25 Panel Ground
AD Channel 27 °

annel T

AD Channel 28 Stim Source 1: Master Control

AD Channel 29 Switches

AD Channel 30 Off v i . -

AD Channel 31 Stim 2 Return at Digital Lynx SX
Reference 1 ti y : e o

REfersncey ith Source 2: o Stim Source 2 )r

gz:z::z: i vl o v o Panel Ground

Add Command ‘

Figure 7-6 Switch Configuration Illustration
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7.4 Pause Time

— Pauze Time
Pause Time: Save Pause Time 1 hd
Time Units: LS b
Maximum; 6553500us
10000 us

hinimum; 4000=

Add Command

Figure7-7 Pause Time
This Section of the HS-XX-Stim Control Softwareoa¥ls you to add a Save Pause Time
Command to the Command List. The command is gesereging the Device Address
Selection described iBection 7.1 Device Address.

7.4.1 Instructions

1. Select the Pause Time number you want to saveidiinagy the arrow on the
Pause Time pull down menu. There are five options.

2. Time Units is provided for readability. Select freferred Time Units you
want by clicking the arrow on the Time Units putiveh menu. There are
three options; us, ms, and s. The Minimum and MaxmnTime will
automatically update when Time Units is changed.

3. Enter a time between the listed Minimum and Maxintumre values in the
Pause Time text box.

4. Click Add Command and a single Save Pause Time Command will be added
to the Command List using the using the Device AddiSelection described
in Section 7.1 Device Address.

7.4.2 Command Description

This command saves a unique Pause Time to thaleatemory in the HS-XX-Stim.

Up to five unique Pause Times can be saved. PaossTre used to configure Pattern
Configurations. Values range between 0.0004secd@@p6) and
6.5535seconds(6553500us). Keep in mind this comroatydsaves a Pause Time to the
HS-XX-Stim, it does not actually pause the device.
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7.5 Pattern Configuration
— Pattern Configuration

Pattern:  |Save Pattern Style 2 Configuration 1 W

=elect First Switch Configuration: |1 W

1
=elect Corresponding Pause Time: |1 W
Zelect Second Switch Configuration: |2 %
2
=elect Corresponding Pause Time: |1 W
Zelect Third Switch Configuration:
3
=elect Corresponding Pause Time:
Zelect Fourth Switch Configuration:
4

=elect Corresponding Pause Time:

Repeat Indefinitly:  |Mo | Repeats: 100

Add Command

Figure 7-8 Pattern Configuration
This Section of the HS-XX-Stim Control Softwareoa¥ls you to add a Save Pattern
Configuration Command to the Command List. The camdhnis generated using the
Device Address Selection describedsattion 7.1 Device Address.

7.5.1 Instructions

1. Select the Pattern Configuration Number you warsiaiee by clicking the
arrow on the Pattern pull down menu. There are opt®ns. The options are
further described isection 7.5.2 Command Description.

2. Select the First Switch Configuration and PauseeTlim clicking their pull
down menu arrows. These correspond to the Switetii@oations and Pause
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Times you saved iBection 7.3 Switch Configuration andSection 7.4 Pause
Time.

3. Depending on the Pattern Style you selected, sefetd three more Switch
Configurations and Pause Times by clicking theit gown menu arrows.
These correspond to the Switch Configurations ang® Times you saved in
Section 7.3 Switch Configuration andSection 7.4 Pause Time. The
software will automatically disable pull down merthat do not correspond to
the selected Style.

4. Select whether or not you want the Pattern to rtepeafinitely by clicking
the arrow on the Repeat Indefinitely pull down mehe options are "Yes"
or "No."

5. If you set the Repeat Indefinitely pull down menu'No" enter the number of
repeats in the Repeats text box. Allowable valngedrom 1 to 255.

6. Click Add Command and a single Save Pattern Configuration Commatid wi
be added to the Command List using the using thecBéddress Selection
described irbection 7.1 Device Address.

7.5.2 Command Description

7.5.2.1 Save Pattern Style 2 Configuration 1-3

This command saves a unique Style 2 Pattern Caatign to the volatile memory in the
HS-XX-Stim. Up to three unique Style 2 Pattern Ggunfations can be saved. Style 2
Pattern Configurations consists of a combinatiotwaf Switch Configurations, two
Pause Times, a repeat value, and a number of seepaate. This is illustrated in the
figure below. Keep in mind this command only saesStyle 2 Pattern Configuration to
the HS-XX-Stim, it does not actually start the patt refer tdSection 7.6 Run.

<
<
g 5
()
T 5
§eog
Ox &
g &0
S .
595 &
&S
go§%
355§
Time =ter———————tr——————————} >
Pause 1

Figure 7-9 Style 2 Pattern Configuration

7.5.2.2 Save Pattern Style 3 Configuration 1-3

This command saves a unique Style 3 Pattern Cawatign to the volatile memory in the
HS-XX-Stim. Up to three unique Style 3 Pattern Ggunfations can be saved. Style 3
Pattern Configurations consists of a combinatiothode Switch Configurations, three
Pause Times, a repeat value, and a number of seepaate. This is illustrated in the
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figure below. Keep in mind this command only satesStyle 3 Pattern Configuration to
the HS-XX-Stim, it does not actually start the patt refer tdSection 7.6 Run.

]tzela
Lo,
Su,

Time== :::P > '
ause Tinle E ause Tinle F auge Tfme G

Figure 7-10 Style 3 Pattern Configuration

7.5.2.3 Save Pattern Style 4 Configuration 1-3

This command saves a unique Style 4 Pattern Caatign to the volatile memory in the
HS-XX-Stim. Up to three unique Style 4 Pattern Ggunfations can be saved. Style 4
Pattern Configurations consists of a combinatiofoaf Switch Configurations, four
Pause Times, a repeat value, and a number of seepaate. This is illustrated in the
figure below. Keep in mind this command only saesStyle 4 Pattern Configuration to

the HS-XX-Stim, it does not actually start the patt refer tdSection 7.6 Run.

N
§ 0§
s &8
S35 &
F§&5a
=~ O 2 &
Timec i i i p 2o >
< <, < <"
Payge Time f Pavge 1y, F Pauge 1y, GI ause Time 1y
Figure 7-11 Style 4 Pattern Configuration
7.6 Run
— Run
Swyitch Configuration or Pattern:
Fun Switch Configuration 1 hd
Add Command
Figure7-12 Run
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This Section of the HS-XX-Stim Control Softwareoalls you to add a Run Command to
the Command List. The command is generated usm@#vice Address Selection
described irbection 7.1 Device Address.

7.6.1 Instructions
1. Select the Run Switch Configuration number RundPatConfiguration number
you want to save by clicking the arrow on the SwiBonfiguration or Pattern
pull down menu. There are fourteen options.
2. Click Add Command and a single Run Command will be added to the Cangm
List using the using the Device Address Selectiescdbed irfSection 7.1 Device
Address.

7.6.2 Command Description

This command executes its corresponding Saved B@Wibnfiguration or Saved Pattern
Configuration. Once the command is received it$adaout 0.0004 seconds(400us) for
the switches to set.

7.7 Stop
Stop

Add Command

Figure 7-13 Stop
This Section of the HS-XX-Stim Control Softwareoas you to add a Stop Command to
the Command List. The command is generated usm@#vice Address Selection
described irbection 7.1 Device Address.

7.7.1 Instructions

1. Click Add Command and a single Stop Command will be added to the rGanal
List using the using the Device Address Selectiescdbed irSection 7.1 Device
Address.

7.7.2 Command Description

This command halts any executing Pattern Configamammediately. The HS-XX-Stim
is left in its current configuration.
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7.8 Change Address
— Change Address

Mews Address: 1 W

Faorce: Mo b

Add Command

Figure 7-14 Change Address
This Section of the HS-XX-Stim Control Softwareoa¥ls you to add a Change Address
Command to the Command List. The command is gesekreging the Device Address
Selection described iection 7.1 Device Address or a Force Change Address
Command can be used.

7.8.1 Instructions

1. Select the New Address for the HS-XX-Stim by clidkithe arrow on the New
Address pull down menu. There 16 are different esloptions. This is the New
Address of the HS-XX-Stim, not the current Addrédse Device Address
Selection inSection 7.1 Device Address must be correct for this command to
work properly. If you do not know the current Adslseof the HS-XX-Stim refer
to the next instruction step.

2. If you do not know the current Address of the HS-8Xm set Force to "Yes."
This will ignore the HS-XX-Stim's current Addressdaforce it to the New
Address. Only one HS-XX-Stim should be connecteithéosystem when using
this feature.

3. Click Add Command and a single Change Address Command will be atdte
Command List using the using the Device Addresed®iein described iection
7.1 Device Address.

7.8.2 Command Description

This command changes the HS-XX-Stim's Address. altasvs multiple HS-XX-Stims

to operate on the same bus. Please note thaten taréhange the address of the HS-XX-
Stim you need to know its current Address. If yaundt know its current Address a
Force can be used to update it. Only one HS-XX-Stwwuld be connected to the system
when using this feature.
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7.9 Command List
— Coammand List

Command
020000000000000000000000
0201 0000F D0080A0F0000000
0202000000F0800000F 00000
0203F0000000S0000000F 000
020400F0000030S0000000F0
0211 0F A00000000000000000
020C516152615361 54610164

hiove Up

bdowe Doven

Femove

Remoye Al

Server Mame; lncalbiost

Output to Headstage

Figure 7-15 Command List
This Section of the HS-XX-Stim Control Softwaredigll of the commands that have
been generated. It allows you to move and remow@@ands from the list as well as
configure the HS-XX-Stim directly with the softwatgough a NetCom Connection with
Cheetah specified by Server Name, instructiongléing this are contained Bection
8.1 Direct Control.

7.10File > Load/Save Configuration

J Heuralynx_HS_X
FE8 Conneckion  Soffw.

Load Configuration

Save Configuration

Figure 7-16 File > Save Configuration
The Save Operation in the HS-XX-Stim Control Softvallows you to save the
Command List to a Configuration File. This Configtion File can be loaded back into
the software later or opened in Cheetah. Savedi@ioation Files are text files, meaning
they can be modified as long as the syntax rentagmsame. For example, more
information specific to the experiment and each m@md in the file can be included.
This is done by adding a description after a #.sidre # sign signifies a comment to the
software, meaning the entire line is ignored. ddition, certain parts of several
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Configuration Files can be merger together. Thdoise be Copying parts from one file
and Pasting them in another.

J Neuralynx_HS_X

Connection  Softw.

Load Configuration

Save Configuration

Figure 7-17 File> Load Configuration
This Load Operation in the HS-XX-Stim Control Sadie allows you to load a
Command List from a Configuration File. Once thetdd®peration is completed the
Command List will be populated.

7.11Connection > Connect to Cheetah
) Meuralynx_HS_XX_Stin

Software Spe

Conneckion

Conneck to Cheetah

COM Pork Mode [
Fr '

Figure 7-18 Connect to Cheetah
This Operation allows the HS-XX-Stim Control Softedo connect to Cheetah using the
Server Name described 8action 8.1 Direct Control. Once a connection has been
established the name of the drop down will chand# sconnect from Cheetah.
COM Port Mode is not available at this time and distussed in this document.

7.12 Software Speed > Fast/Slow Mode

Slowe Mode

Figure7-19 Fast Mode
This Operation changes the speed at which the comsria the Command List are sent
to the HS-XX-Stim. Fast Mode sends all the commaadke HX-XX-Stim without
expecting individual responses to each command fdlleving figure is an example of
the HS-Stim Log File Output using Fast Mode.

B HsStim Log File.txt - Notepad
File Edt Format Yiew Help

¥ Meuralynx HS-stim Log File.
# Generated on march 26, 2013 1:28:42 PM.

# H5-xx<-sStim Control Software version: 1.0.1 Alphaz, Build wNumber: 2013032640715

# operating System: Microsoft windows xP version 5.1 (Build 2800: Serwvice Pack 3

# Cheetah Software version: "5.6.2 ", Build Number: 2012053140932

# Digital Lynx Sx wersion: -GetHardwareversion 0 DLSxME_RO_BIT-1.020000 DLSXMB_RO_SREC-1.020000 DLSxME_R1_BIT-1.010000 D
# Send Command Mode = Fast.

# sending command:

—-sendLynxsxCommand AcgSysteml -HSStimCommand 020000000000000000000000 020100000000F00080700000 0202000000000000800000F0
# Sent: 1:28:42.343 PM.

# successful!

# Reply Line 1: -H5stimCommand 0O

# completed on march 26, 2013 1:28:42 PM,

< ¥

Figure7-20 Fast Mode HS-Stim L og File
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Figure 7-21 Slow Mode
Slow Mode sends each command to the HX-XX-Stimatreetime and queries the HS-
XX-Stim to send each command back to the SoftwHne.following figure is an
example of the HS-Stim Log File Output using Slowdé. Notice the response to each
command sent. This is a good way to verify the camication with the HS-XX-Stim.

P Hs-Stim Log File.txt - Notepad
Eile Edit Format VWiew Help

Heuralynx Hs-stim Log File
Generated on march 26, 2013 1:30:28 pPM.

Hs-xx-stim Control software version: 1.0.1 alphaz, Build wumber:

eetah Software version: guild mumber:
pigital Lynx
send Command

B BEd N 2012053140032
s version:

mode = slow.

serial number:
Type: 1810
pate Code: 11282012
software version: Q000

Headstage #1
Headstage #1
Headstage #1
Headstage #1

0002

* ko EE EEEEE EE

sending command:

—SendLynxsxCommand AcgSysteml —HSStimCommand 020000000000000000000000
# Sent: 1:30:29.184 PM.

# successtul!

# Reply Line 1: -HSStimCommand O

# Sending command:

—SendLynxsxCommand AcgSysteml -HSStimCommand 020100000000F00080700000
# Sent: 1:30:29.309 PM.

# successtul!

# Reply Line 1: -HSStimCommand 0 00000000F000B0700000

# Sending command:

—SendLynxsxCommand AcgSysteml -HSStimCommand 0202000000000000800000F0
# Sent: 1:30:29.434 PM.

# Successtul!

# Reply Line 1: -HSStimCommand 0 000000000000800000F0

# Sending command:

—sendLynxsxCommand AcgSysteml -HIStimCommand 02030000000000008000F000
# Sent: 1:30:29.558 PM.

# Successful!

# Reply Line 1: -HSStimCommand 0 QO00000000008000F000

# sending command:

—sendLynxsxCommand AcgSysteml —HSStimCommand 02040000000000F080000000
# Sent: 1:30:29.6558 pM.

# successfull

# Reply Line 1: -HsstimCommand 0 000000000QFQS0000000

# sending command:

—sendLynxsxCommand AcgSysteml —HSStimCommand 02110FA00000000000000000
# sent: 1:30:29.808 PM.

# successfull

# Reply Line 1: -HsstimCommand 0 OFAQ00Q0000000000000

# sending command:

—sendLynxsxCommand AcgSysteml -HSStimCommand 020C51615261536154610164
# sent: 1:30:29.048 puM.

# successtul!

# Reply Line 1: -HsstimCommand 0 51615261536154610164

# sending command:

—sendLynxsxCommand Acgsysteml -HSstimCommand 02 5C00000000000000000000
# sent: 1:30:30.039 PM.

# successtul!

# Reply Line 1: -HsstimCommand o

# completed aon march 26, 2013
€

1:30:30 PM.

2003032640715
Oﬁeratw'ng system: Mmicrosoft windows xP wversion 5.1 (Build 2600: serwice pack 33
0]

—GetHardwareversion 0 DLSXME_RO_BIT-1.020000 DLSXME_RO_SREC-1,020000 DLSME_RL_BIT-1.010000

024100000000000000000000

02A200000000000000000000

02A300000000000000000000

0224 00000000000000000000

02EL000Q0000000000000000

02AC00000000000000000000

030000000000000000000000

030000000000000000000000

030000000000000000000000

030000000000000000000000

030000000000000000000000

030000000000000000000000

Figure7-22 Sow Mode HS-Stim Log File
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8 Software Operating Modes

8.1 Direct Control Operation

8.1.1 Description

Direct Control Operation allows the HS-XX-Stim CanitSoftware to communicate
directly with the HS-XX-Stim. Th®utput to Headstage button immediately sends each
command from the Command List3ection 7.9 to the HS-XX-Stim(s) individually. The
software must be connected to Cheetah before olicButput to Headstage for Direct
Control to operate correctly. The typical work flefvDirect Control Operation is
illustrated in the figure below.

Boot Software

Build Command )
. Connect to Configure
> List or Load Cheetah > Headstage
Configuration File 9
Software —NetCompy Cheetah —Fiber—p Digital Lynx SX ——12C—p»  HS-XX-Stim

Figure 8-1 Direct Control Operation Work Flow

8.1.2 Instructions

Step by Step Instructions for using Direction Coh@®peration are provided below. It is
important to remember that these are providedgasdeline.

1. Prepare your recording session be configuring andware and Cheetah. Start
Acquisition in Cheetah.

2. Boot the HS-XX-Stim Control Software.

3. Build your unique Command List or load it from ar@iguration File. Command
Lists typically contain the following:

a. Save Switch Configuration Commands.
b. Save Pause Time Commands.

c. Save Pattern Configuration Commands.
d. A single Run Command.

4. Enter the Server Name in the Server Name text Refer toSection 7.9
Command List.

5. SelectCheetah Connection > Connect to Cheetah. It may take up to 30 seconds to
connect to Cheetah. The pull down will change tecbnnect from Cheetah when
a connection has been established. Refée¢tion 7.11 Connection > Connect
to Cheetah.

6. Click Output to Headstage and each command in the Command List will be sent
to the HS-XX-Stim. If the Command List contains alRCommand it will
immediately be executed. A single Run Command tamlee sent at a later time.

7. When the log file is opened verify each command sead successfully.
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8.2 Configuration File Operation

8.2.1 Description

Configuration File Operation allows the user to &ypthe NetCom connection and
configure the HS-XX-Stim through a Configurationefs) in Cheetah. This is useful for
setting up and performing consistent recordingisassLoading and Saving of
Configuration Files is described 8ection 7.10 File > L oad/Save Configuration. The
typical work flow of Configuration File Operation illustrated in the figure below.

Save
»  Configuration >
File(s)

Build Command
List

Configure
Headstage

Boot Software >

Load Configuration
File(s) in Cheetah

» Cheetah —Fiber—»  Digital Lynx SX ——12C—p» HS-XX-Stim

Figure 8-2 Configuration File Operation Work Flow

8.2.2 Instructions

Step by Step Instructions for using Configuratidie Bperation are provided below. It is
important to remember that these are providedgasdeline.

1. Boot the HS-XX-Stim Control Software.

2. Build your unique Command List. Command Lists tgtliiz contain the
following:

a. Save Switch Configuration Commands.
b. Save Pause Time Commands.

c. Save Pattern Configuration Commands.
d. A single Run Command.

3. SelectFile> Save Configuration. Enter the desired name and location of the
Configuration File and save it. Refer$ection 7.10 File > L oad/Save
Configuration.

4. Prepare your recording session be configuring yaundware and Cheetah. Start
Acquisition in Cheetah.

5. In Cheetah seleéiile > Open Configuration File. Browse to the Configuration
File and seleaDpen.

6. Each command in the Configuration File will be stenthe HS-XX-Stim. If the
Command List contains a Run Command it will immeésliabe executed. A
single Run Command can also be sent at a latentithea separate
Configuration File.
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8.3 Closed Loop Operation Example

8.3.1 Description

Closed Loop Operation allows the user to triggengiation based on a triggered event.
The typical work flow of Closed Loop Operation lisistrated in the figure below.

Cheetah —Fiber—p  Digital Lynx SX | ——12C—¥ HS-XX-Stim

.

;NetCom

Boot Software

Build Command
List or Load
Configuration File

Event Responder
(Trigger Run
Command)

Connect to o Configure
Cheetah Headstage

A
A

Software —NetCom» Cheetah —Fiber—p»  Digital Lynx SX ——2C—p  HS-XX-Stim

Figure 8-3 Closed L oop Operation Work Flow

8.3.2 Instructions

Step by Step Instructions for using Closed Loopr@jpen using Event Responder and
the NetCom Router are provided below. It is impairta remember that these are
provided as a guideline.

1. Prepare your recording session be configuring yandware and Cheetah. Start
Acquisition in Cheetah.
2. Boot the NetCom Router, provided by Neuralynx.
3. Boot the HS-XX-Stim Control Software.
4. Build your unigue Command List or load it from ar@iguration File. Command
Lists typically contain the following:
a. Save Switch Configuration Commands.
b. Save Pause Time Commands.
c. Save Pattern Configuration Commands.
5. Enter the Server Name in the Server Name text Refer toSection 7.9
Command List.
6. SelectCheetah Connection > Connect to Cheetah. It may take up to 30 seconds to
connect to Cheetah. The pull down will change tecbnnect from Cheetah when
a connection has been established. Refée¢tion 7.11 Connection > Connect
to Cheetah.
7. Click Output to Headstage and each command in the Command List will be sent
to the HS-XX-Stim.
8. When the log file is opened verify each command seag successfully.
9. Create a second command list consisting only oRine Command for the
Switch Configuration and Pattern Configuration yash to run.
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10. SelectFile > Save Configuration. Enter the desired name and location of the
Configuration File and save it. Refer$ection 7.10 File > L oad/Save
Configuration.

11.Boot Event Responder, provided by Neuralynx.

12. SelectAdd Event, and configure the event you want to trigger ttgXX-Stim.

13. SelectAdd Response, double click New Event Response, and copy/paste t
entire Run Command from the saved Configuratioa t€ilEvent Responder.

14. SelectConnect to connect to Cheetah. From this point forward eweht
matching the Event configured in Event Respondérsend the Run Command
to the HS-XX-Stim.
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9 Glossary

Configuration File —File containing HS-XX-Stim Commands. Can be loaiteithe
Software or opened directly in Cheetah.

Device Address +C Address of the HS-XX-Stim. If you are using rmpiki HS-XX-
Stims a unique Device Address can be assignecctor#8-XX-Stim to communicate
with each one individually.

EIB — Neuralynx acronym for Electrode Interface Board.

HS-XX-Stim Command Packet sent to the HS-XX-Stim instructing it.

I°C —Inter-Integrated Circuit Communication Protocol.

Pattern Configuration —Combination of Switch Configurations and Pauseé&mun
sequentially.

Pattern Style 2 Configuration -‘€ombination of two Switch Configurations and two
Pause Times run sequentially.

Pattern Style 3 Configuration <€ombination of three Switch Configurations anckéhr
Pause Times run sequentially.

Pattern Style 4 Configuration -<€ombination of four Switch Configurations and four
Pause Times run sequentially.

Pause Time Time specified between 0.0004 seconds and 6.5&&ds for a Pattern
Configuration.

Switch Configuration —Definition of which switches on the HS-XX-Stim &@a and
which are Off.
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