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WARNING

THIS EQUIPMENT IS NOT
INTENDED FOR USE WITH
HUMAN SUBJECTS IN ANY
WAY.

Document

The information contained in this
manual was as accurate as possible
at the time of publishing, but is
subject to change without notice
and should not be construed as a
commitment by A-M Systems,
Changes may have been made to
the hardware or firmware it
describes since publication. A-M
Systems, reserves the right to
change specifications as required.
For the latest information please
check our website (http://www.a-
msystems.com) or contact A-M
Systems, directly.

Manual Document Number
5027908 Rev 06

All rights reserved. No part of this
document may be reproduced by
any means without the prior written
permission of A-M Systems,

A-M Systems

Safety

This instrument is provided with
terminal for protective grounding.
Before applying power, verify that
the correct safety precautions are
taken (see the following warnings).
In addition, note the external
markings on the instrument that are
described under Safety

Symbols. Do not operate the
instrument with its cover removed.
Replace fuse only with specified

type.

Supply Voltage

This equipment can be operated at
120V or 220V as determined by the
position of the fuse box on the rear
panel. The unit can operate at
wither 50Hz or 60Hz; no
adjustments are necessary. Other
voltage/frequency combinations are
not recommended unless the
manufacturer is contacted before
first usage.

WARNING

Do not attach a line voltage that
does not match the line voltage
specified on the rear panel.

Before turning on the instrument,
you must connect the protective
earth terminal of the instrument to
the protective earth conductor of
the (mains) power cord. The mains
plug must only be inserted in a
socket outlet with a protective earth
contact.

Service should be performed by
trained personnel only. To avoid
dangerous electric shock, do not
perform any service unless
qualified to do so.

Do not operate the instrument in
the presence of flammable gases or
fumes. Operation of any electrical
instrument in such an environment
constitutes a safety hazard.

PO BOX 850, Carlsborg, WA 98324 USA
Telephone: 800-426-1306 * 360-683-8300 * FAX: 360-683-3525
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Safety Symbols

The product is marked with this
symbol when it is necessary for you
to refer to the instruction manual in
order to protect against damage to
the product.

WARNING

The Warning symbol calls attention
to a procedure or practice, which, if
not correctly performed could
result in injury. Do not proceed
beyond a Warning symbol until the
indicated conditions are fully
understood and met.

CAUTION

The Caution symbol calls attention
to a procedure or practice, which, if
not correctly performed could
result in damage to the product. Do
not proceed beyond a caution until
the indicated conditions are fully
understood and met.

Disclaimer

Software available for this product
works with Windows XP®,
Windows 7® and Windows 10®

Microsoft and Windows are either
registered trademarks or
trademarks of Microsoft
Corporation in the United States
and/or other countries.
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1. General Description

The Model 3800 MultiStim is a multichannel programmable stimulator designed for a wide variety of
applications. It is highly flexible, being capable of simultaneously delivering up to 8 different series of pulse
trains comprised of monophasic or biphasic pulses, stepped pulses, or paired pulses, or combinations thereof
by using the instruments 8 programmable stimulus channels.

Timing on each channel may be initiated manually or upon receiving a trigger signal from any of the
MultiStim’s other channels, the supplied PC compatible software, or from a separate instrument or computer.
Complicated stimulus trains can be generated by summing any channel’s defined output with any number of
the other channels output trains. All channels can be gated using either internal or external commands. Sync
pulses are available for use by other instruments and can track either train duration or pulse width.

The Model 3800 MultiStim 8-channel Programmable Stimulator can produce pulses ranging in duration from one
microsecond to 12 days. Amplitudes can be set to range from —10V to 10V, with 1mV resolution. When
combined with the Model 3820 External SIU, the voltage pulse can be scaled and converted into constant
current, with output ranges of up to 10mA on each SIU channel.

The Model 3800 MultiStim 8-channel Programmable Stimulator is controlled by a front panel touch screen or a easy
to use software program. Program parameters can be stored onboard the instrument for later recall, or can
be stored online.

The Model 3800 MultiStim 8-channel Programmable Stimulator is not approved for clinical or
operating room experiments in human subjects.

2. Front and Rear Panels

This chapter describes the front and rear panel controls and connectors on the Model 3800. Chapter
8 describes the individual screens available on the touch-screen LCD interface.
PO BOX 850, Carlsborg, WA 98324 USA 6
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When you receive your Model 3800, confirm that everything in the packing list is included. Make sure
there are no obvious signs of internal damage, such as rattling. Pick up the instrument and tilt in
gently from side to side, and listen for anything that might be loose. If you hear any suspicious noises,
contact A-M Systems immediately.

Front Panel

Power

This switch determines if the Model 3800 is powered to operate, or to
recharge optional Model 3820 Stimulus isolation units. If the Rear
Panel Mains Power switch is in the ON position, when this front panel
switch is in the ON position, the front panel LCD screen will
lluminate, and the LEDs just below each channel’s designator will
turn to red, green, or blue, depending on the status of the instrument’s

Figure 1. Power switch

start-up program. If the Rear Panel Power switch is in the ON POWER
position, when this front panel switch is in the OFF position, the front ON P
panel LCD screen will dim, the LEDs will turn off, and power will be orr L

supplied to any attached Model 3820 SIUs for battery charging.

Display
The liquid crystal display (LCD) on the Model 3800 is a touch-screen  Figure 2. Touch Screen Display
interface whose input determines the settings for all of the Model
3800 functions. See Ch 8 for screen captures of individual screens
displayed during operation

A-M Systems

’

A-M SYSTEMS"

8-CHANNEL STIMULATOR MODEL 3800

Figure 3. Front Panel
Trigger Inputs and Gate Inputs
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TRIG

Each channel can be linked via settings on the touch screen or the
PC program to any of the three front panel triggers (A, B, C).
Presentation of a 5V pulse to the BNC connector will initiate timing
on all of the linked channels. Trigger rules of operation are
presented in Chapter 3

GATE

Each channel can be linked via settings on the touch screen or the
PC program to any of the three front panel gates (A, B, C).
Presentation of a ground level signal (0 volts) to the BNC connector

—
o
o

0 ©-
0% 04 ©-

-
=
2]

©)-

arouno (@)

will result in a 0 V signal output of the gated channel when the gate is held low. Timing will continue,
but the output will be disabled. Gate rules of operation are presented in Chapter 3

CHANNEL

Each channel has 3 front panel BNCs and one LED. SYNC OUT provides
a TTL level pulse coincident with either train duration or pulse duration
(selectable on a per channel basis on the channel’s programming menu).
SIG OUT is the voltage output of the pulse train defined for that channel.
SUM OUT is the summed voltage output for that channel as defined by the
channel summing selection matrix. Rules for trigger/gating the SUM OUT
signal are describe in Chapter 3. The LED below each channel indicator
can either be RED, BLUE, GREEN, or BLANK. RED indicates there is
a timing conflict in the program definition that must be corrected. If an
optional SIU is attached to the channel, and the unit cannot provide the
current/voltage requested because of a conflict of Ohm’s law, then the LED
will illuminate red. BLUE indicates that a stimulus pulse is being delivered.
GREEN indicates that the channel is on and awaiting a trigger to initiate
timing. BLANK indicates the channel if off.

GROUND CONNECTOR

This banana jack is the stimulator’s chassis ground, and is directly connected
to Earth (ground) via the power cord.

Rear Panel

PO BOX 850, Carlsborg, WA 98324 USA
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Figure 4. Channel Connections
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Figure 5. Ground Connector
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Channel Specific Triggers

Each channel has a rear panel BNC that is a specific trigger for that  pigyre 6. Channel specific Trigger
channel only. Presentation of a 5V pulse to the BNC connector will
initiate timing on the channel of the same number. Trigger rules of

operation are presented in Chapter 3 L TRIGGERS

4 5
@
SIU Input
This D-Sub 15 pin connector attaches to the cables of A-M Systems Figure 7. SIU Input
Stimulus Isolation Units Model 3820 (Purchased separately). Nofe: ____ sju coNTROL
It is not wired as a “video” connector commonly found on 4

5
computers. o@D - @D -

USB Connector Figure 8. USB Connector
This connector enables a personal computer running the supplied DIGITAL
Windows® operating system compatible control program to control CONTROL
the Model 3800. i

Global Gate

Figure 9. Global Gate

PO BOX 850, Carlsborg, WA 98324 USA 9
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Presentation of a ground signal level (0 volts) to this BNC will end
all timing of all channels on the Model 3800, and all outputs will
return to 0 Volts. Removal of the ground signal level will enable
the instrument, and all channels will return to their normal state
awaiting next trigger inputs.

WARNING

AC Power Input

This instrument has a terminal for protective grounding. Before
applying power, verify that the correct safety precautions are taken.
The position of the fuse box drawer determines the appropriate
line voltage (110 or 220) the instrument is configured to operate
on.

When this switch is in the OFF position, no power is supplied to
the base unit. When this switch is in the ON position, power is
supplied to the base unit or to the battery charging circuitry of any
connected Model 3820 SIUs, depending on the position of the
front panel Power Switch.

Do not operate the instrument with its covers removed. Replace
fuse only with specified type. Before turning on the instrument,
you must connect the protective earth terminal of the instrument

GLOBAL GATE

Figure 10. AC Power Input / Line Switch

AC POWER

to the protective earth conductor of the (mains) power cord. The mains plug must only be inserted

in a socket outlet with a protective earth contact.

PO BOX 850, Carlsborg, WA 98324 USA
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3. Functional Overview, Diagrams, and Definitions

This section will present an overview of instrument function, including timing diagrams and
definitions. Detailed information about instrument functions, settings, and programming follow later
in the manual.

Timing
Each channel of the Model 3800 Multistim Programmable Stimulus Generator can create trains of
voltage pulses varying in duration, frequency, and pattern.
A train consists of a repeating sequence of pulse events.
Following a trigger input (TR), there are 3 defined time periods:
1) Train delay (TD): duration from trigger input to onset of first pulse
2) Train width (TW): epoch beginning at end of train delay
3) Train period (ITP): interval between onset of successive train delay periods

The number of trains delivered per TRIGGER is determined by Train Number (TN)

Simultaneous with the onset of the Train Width (TW) period is the onset of Pulse Timing,.
The entire sequence of pulses is completed within one TW period.

Similar to a train, there are 3 defined time periods in pulse timing, where the end of one begins the
next:

1) Pulse delay (PD): duration from end of Train Delay to to onset of first pulse
2) Pulse width (PW): duration of each phase of a pulse
3) Pulse period (PP): interval between onset of successive pulse delay periods

Figure 11. Timing Diagram

‘ e TPoorerneeeee " TD:  Train Delay
. . TW  Train Wdth
Tain Tming 2 ™w D ™w TP:  Train Reriod

TR
PD:  Fulse Delay
le T . PW:  Pulse Widtl
se Iming PP Pulse Perio
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Triggering, Gating & Counting

The onset of train timing requires a TRIGGER input. Triggers can be internally or externally
generated.

Examples of internal triggers are:
1) The leading edge of Event Duration Output Pulses from a different channel

2) Free Run (The train sequence is initiated upon setting the channel to "on", and immediately
upon completion of the train sequence, a new trigger is generated and the sequence repeats.
This cycles indefinitely until the channel or the master enable is turned off).

3) Touch Screen-initiated Single Run triggers, which initiate a single train timing sequence upon
button pressing.

Examples of external triggers are TTL inputs to front or rear panel BNC's, that can initiate train
timing either on their leading or their trailing edge, or the use of the PC software control program.

NOTE: Triggers that arrive during active train sequence timing are ignored (trigger #5 below)

GATING. The operation of a channel can be gated, such that if the GATE signal is low, the channel
will not respond to any trigger inputs, and no outputs will be generated (all outputs will be set to
ground).

Some examples are diagramed below :
Gate occurrence A prevented train generation in response to trigger #2

Gate occurrence B terminated output generation during train triggered by trigger #3.

COUNTING

The user determines the number of train timing sequences to be delivered by setting the Train
Number. Once the defined number of train sequences has been completed, train timing generation
ceases and the channel can accept new trigger input.

Figure 12. Triggering and Gating

#1 #2 #3 #4 #5
Trigger I I I I |

Gate | A | | B |
Train | I I | | |
sents _[| [LILILILIL U fnnnnn
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Output

Pulses generated by each channel can be monophasic, biphasic, or asymmetric. Monophasic pulses
(Example A) have durations equal to the Pulse Width (PW) duration, and can either be positive or
negative. Biphasic pulses (Example B) have two timing phases that are equal in amplitude but opposite
in polarity. The amplitude of first phase can be positive or negative, and the second phase will be
opposite in polarity. The duration of each phase is equal to Pulse Width (PW) duration. Asymmetric
Pulses (Example C) are similar to the Biphasic pulse, except that the amplitudes of the two phases do
not need to be equal in magnitude. The two phases of biphasic and asymmetric pulses can be
separated by a Pulse Interphase (PI) as illustrated in Example D. See Chapter 7 for real examples.

Figure 13. Basic Outputs

Al Monopha@ic

B Bipha@ic Baseling -------——" - - ’» ------------------

or

B [

[}

:A@ymmetriic Baseling -------— s s

D: Biphasic (+) with Baseline -------—

Fulse Imterphaf»e >0

Note that the heading “Asymmetric” is only used on the Model 3800 touchscreen interface, in order
to enable simple one-button adjustment of stimulus amplitudes. When using the PC software
program, any “Biphasic” stimulus can be made “Asymmetric” simply by entering the pulse amplitudes
desired. For those who want symmetric pulse amplitudes, checking the box adjacent to the pulse
amplitudes will gray out Pulse 2 amplitude, and force the amplitude of the second pulse to be equal
(and determined by) the Pulse 1 amplitude data value.

PO BOX 850, Carlsborg, WA 98324 USA 1 3
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Output - Offsets
Offsets can be either positive or negative. Pulse magnitudes are referenced to the offset (baseline)
value, rather than OV. Offsets are applied for the duration of the Train Width period.

Figure 14. Output Offsets

Biphasic (+) pulse with positive of feet A = (+) Pulse Amplitude
B = (-) Fulse Amplitude

C = Offset Amplitude

lal B
Baselne ---- P £7| ————————————————————————————————————— |

Yy o
Baseling ------ . A .

Stepped Waveforms

The amplitude of the output can be changed by a fixed amount every train. The amount of change
can be either positive or negative. The initial amplitude is determined by AMPLITUDE START (or
AS). The change (step) in amplitude is determined by AMPLITUDE CHANGE (or AC) and can be

positive or negative. See Chapter 7 for a real example.

Figure 15. Stepped Waveforms
Train | | | | | |

Amplit ude Change
RJ'SGS Amplit ude Change
Amplit ude St art “ “ II II ” II

Paired Pulse Waveforms
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The timing of pairs of stimuli of the output can be changed by a fixed amount every train. The amount
of change can either be positive or negative. The initial interval between the pair of pulses is
determined by SPACE START. NOTE: This is defined as the time between the offset of the first
pulse and the onset of its pair. The change (step) in timing is determined by SPACE CHANGE &
SPACE POLARITY. Intervals can increase or decrease. See Chapter 7 for an example.

Figure 16. Paired Pulses

il

Pulses

Intitial Starl

Sum Out (Combination) Outputs

Each channel has a SUM OUT BNC, which sums the outputs of multiple channels into a single
output. Suppose Channels 1, 2, and 4 were selected to be summed on Sum Out Output 1. The output
signal present at the SUM OUT BNC for channel 1 would is pictured below. (The patterns in the first set
of stimuli on each channel are to understand how the signals would be summed in the combo ontput) Note: Triggering
and gating of the Sum Out signal is determined by that channel’s triggering and gating settings: i.e.,
Channel 3 Sum Out is controlled by Chan 3 trigger and gate settings. If the channel is off, then its
Sum Out signal is off, and its contribution to other channel Sum Out signals is disabled. See Chapter
7 for a real example.

Figure 17. Combination Outputs

Channel 1 ||||||||||||‘

Channel 2 ; i N

Channel 4

Combo 1 m

=
JHD
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4. PC Control Software Installation

The Model 3800 can be controlled by Windows compatible software that is available for download at
www.a-msystems.com. The downloadable control software runs on Windows® 11, 10, 7, and,
Windows® XP. The section that follows covers installation procedures for Windows 11 and 10. If
you require instructions for previous versions of Windows, please contact A-M Systems. This
software controls all features of the amplifier via a USB port. If you plan to control your model 3800
using the supplied software, continue on with this chapter. If you plan to solely use the touch screen
interface, you may skip to Chapter 8.

Windows 11 and 10

Download the most recent version of Model 3800 control software from www.a-msystems.com. The
software is located on the Model 3800 webpage.

Open the compressed file.

1] = | model_3800_softwar... - Compressed Folder Taols - ] x
Home Share View Extract e
+ g e Downloads » model 3800 softwarezip v @ Searchm... @
-
¥ 3D Objects * MName Type Co
I Desktop Drivers File folder
= Documents [] AMSMTM.ico lcon
-lv Downloads _] moedel3800Examples.ams AMS File
J‘, Music [5] setup.exe Application
& Pictures 55*3 Setup.msi Windows Installer Package
E Videos
22 05(C)
w= gualitydrafts (o ¥ € . *
5 items =g

Extract the files to a new folder:

£ Extract Compressed (Zipped) Folders

Select a Destination and Extract Files

Files will be extracted to this folder

| ChUsersijbakin\Downloadsimodel_3800_software Browse...

Show extracted files when complete

Cancel
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Once extracted, double click to run the “Setup.exe” file.

= (m]
model_3800_software X ar
qF C & OneDrive > = model_3800_software Searchmo Q
@ New N Sort wee (B Details
~
A Home Name Date modified Type
Drivers 05/06/25 11:40 AM File folder
A Gallery
& AMSMTN.ico 05/06/25 11:40 AM ICO File
> @ Jonathan - A-M Systems
D model3800Examples.ams 05/06/25 11:40 AM AMS File
) setup.exe 05/06/25 11:40 AM Application
@ Desktop »
" P Setup.msi 05/06/25 11:39 AM Windows Installer ...
Downloads »
& Documents »

5items E\ m]

You might see a warning dialog from the Windows 11 operating system.

Windows protected your PC
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Click on “More Info” to expand the dialog box.

Windows protected your PC

Microsoft Defender SmartScreen prevented an unrecognized app from
starting. Running this app might put your PC at risk.

App: setup.exe

: . US, Washington, Sequim, A-M Systems LLC, A-
e M Systems LLC

o e

Click on “Run Anyway” to continue the installation. The Model 3800 installation dialog should
appear:

AMS Model 38
AMS Modgel 5600

Welcome to the AMS Model 3800 Setup Wizard il

The installer will guide you through the steps required to install A-M Systems AMS Model 3800
application on your computer.

WARNING: This computer program is protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.
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A_M Systems Telephone: 800-426-1306 * 360-683-8300 * FAX: 360-683-3525

E-mail: sales@a-msystems.com * Website: http://www.a-msystems.com



Click on next to continue installation.

.
T AMS Model 3800 = pod

Select Installation Folder A

Thie inztaller will install &MS Model 3800 to the following folder.

Toinstall in this folder, click "Nest". Tao install to a different folder, enter it below or click "Browse".

Folder:
C:%Program Files [236)4A4-M SystemshaMS Modsl 38004 Browse. .

Dizk Cost...

Ingtall AMS Model 3800 for yourself, or for anyone who uses this computer;

() Everyone
© Just me

Cancel < Back Mext >

A dialog box suggesting the file location will open. A question asks who should be able to use the
pc control software. Select Ewveryone” and click “Next”

r 3

Select Installation Folder .l

The installer will install AMS Model 3800 to the following folder.

To install in this folder, click "Next". To install to a different folder, enter it below or click "Browse".

Folder:
C:\Program Files (x86)\&-M Systems\aMS Model 3800% Browse...

Disk Cost...

Install AMS Model 3800 for yourself, or for anyone who uses this computer:

© Everyone
O Just me
PO BOX 850, Carlsborg, WA 98324 USA 1 9
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Confirm that you want to install the software by clicking “Next.”

Sl AMS Model 3800 =

Confirm Installation

The installer iz ready to install A5 Model 3800 on your computer.

Click "Mext" ta start the installation.

Cancel < Back MNext =

The installer will begin the process:

A-M Systems

3 AMS Model 3800 -

Installing AMS Model 3800

AMS Model 3800 is being installed.

Fleaze wait...

PO BOX 850, Carlsborg, WA 98324 USA
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Windows Security might display an additional warning box. Select “Install”

Would you like to install this device software?

Mame: A-M Systems
Publisher: A-M Systems LLC

Always trust software from "A-M Systems LLC". Install Den't Install

@ You should only install driver software from publishers you trust. How can | decide
which device software is safe to install?

Once installation is complete, a final dialog box will be displayed:

Tl AMS Medel 3300 =

Installation Complete

AMS Model 3800 has been successfully installed.

Click '"Cloze'" to exit.

Flease uze Windows Update to check for ary critical updates to the MET Frameswworl,

PO BOX 850, Carlsborg, WA 98324 USA
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Plug the USB into the Model 3800 rear panel connector. Open the Win 11 Device manager. Turn
on the Model 3800. The device manager should refresh and “Model 3800 Device” should be
displayed:

A Device M

File Action View Help
= @ HE = .

~ j Tadpole

) l,| Audic inputs and outputs
> 8 Computer

3w Lisk drives

5 O Display adapters

> 3 Firmware

3 FTW Human Interface Devices
== |DE ATA/ATAPI controllers

= Keyboards

W

L

) @ Mice and other pointing devices
i Model 3800 Device

» [ Menitors

b] I? Metwork adapters

> @ Ports (COM & LPT)

» = Print queues

) u Processors

> By Security devices

] !t Software components

> | Software devices

» Wy Sound, video and game controllers

¥

» % Storage controllers

» B3 System devices

> & UCMCLIENT

) ' Universal Serial Bus controllers
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5. Using the PC Control Software

Using the Control Software

After the program has been installed, you can run it from the Start Menu by selecting
Programs -> A-M Systems -> Model 3800.

Status. No Instrument Communication, FW:D

Upon initial opening, the window will be blank.
Select File Open, and New.
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Figure 18. PC Software - Unconnected

Type !Blphas\m— } Biphasic+ !Elphaslm !Blphas\c-w !B\phaslm !Blphaslm— }BIDI‘\&S\C*— !E\phaslw Tope

Trigger | Free Run Free Run | Free Run | Free Run |Fiee Run | Free Run 'Free Run | Fiee Run Trigger

v
v

Spnc| Pulse Pulse Pulse Pulse Pulse Pulse v Pulsz Pulse Syne
v

Gate| None v Mone » Mone MNane L Mone w MHaone MNaone w Mone R Gate

Trai Dielay 0000 3 0,000 3 'y g 0o 3 0000 3 'y 0000 5 ', 00003 'y 0000 5 1oy | Train Dialay
Traii Width 0.000 5 0.000 5 5 0000 3 0000 3 0.000 5 0000 3 0000 3 [ |Train Widh

Train Number] DEE 0 D 0s D D (i) l Train Mumber
Train Petiad 0,000 % 0000 % 0,000 % 0000 3 .o & nond = 000 %

Train Period

Plise Delay 0.000 5 0.000 & 0.000 5 0.0 5 0.000 5 000 & 0,000 2| | |PulseDelay
Puls Width 0.000 5 0,000 3 0.000 % 0,000 3 0.000 5 0000 4 0,000 § — |Pulse'width
Interphass oo 3 0,000 3 oo 3 0000 3 oo 3 0003 0000 3| | (Interphase

Fulse Period 0.000 % 0.000 % 0000 & Pulse Period

Iritial EREA 0. i) ERE0T) i EREH] Initial

Step| ] i i } Step

¥ ¥ g

¥ g

Urits| . | v | » | Units
Offse| | 00002 T nom 2| G “nom 2| T nom 2| oo “nom 2| TR
Phasel 0000 % 0000 2 0.000 % 0.000 & 0000 % 0000 % 0000 & 0003 |Phasel
Phase? 0000 % 0000 5 0.000 % 0.000 & 0.000 5 0000 % 0.000 5 00003 |Phasez

RORME (10205047 1000 | 102000 | 10203040 | 10208040 | 1012003040 | 10020030400 {sum s
SCISCIFCBC] |58 78] |sCIsC7iel] | SLIsCI7CIeC] | 50670080 | SCIsC7sc] | SCleCI7CIeC] | SCIsCI7CieC]
SILIﬁcalmg VA

Sum Outputs

51U Scaling

Status Mo Instrument Communication PW=0

Note that at this point, in the “Status” area at the bottom of the window, the PC program is
indicating “No Instrument Connection”

In the next section we will explain how to connect your instrument and go through the example
waveforms.
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6. Instrument Operation With PC Software

Initial Power-Up

After unpacking your instrument and installing the provided software, turn the instrument on using
the front panel power switch. The touch-screen LCD should illuminate and the A-M Systems logo
should be displayed briefly as the on-board software loads.

Figure 19. Boot Screen

A-M SYSTEMS, INC?

Multi-Stimulator
Model 3800

After the initial software loads, the Calibrate Screen Process will begin. By touching the indicated
targets, the software responsible for tracking user input will determine the user’s local pressure maxima
when they press the screen, and will adjust subsequent target hot areas accordingly, thereby increasing
the accuracy of the screen for that particular user.

Figure 20. Calibration Screens

Touch Center }@
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After completing the calibration process, the unit will display the MAIN MENU. For purposes of
the ensuing discussion, put the computer in control by warting at least 10 seconds before selecting
the COMPUTER button at the bottom of the screen in the INTERFACE section. If you want to
control the instrument with the front panel touchscreen, please skip to Chapter 8, page 52

Figure 21. Main Menu

8 0000ULE0E

Frogramming Cevice Settings

Progrom List LoD Settings

Edit Channhels Calibrate LCD

Chanrel Summory Stort U

Abaut

Channel List

Interfoce ([ computer

v
If the Model 3800 Front panel immediately returns to the HOME screen, wait at least 10 seconds

before pushing the “Computer” button on the front panel.

On the PC, click on the “Connect” icon in the upper right, or go to “Tools\Connect to Instrument”

Dowload to 3800
Upload from 3800

Connect \ Disconnect

v

-—
g s
’ (= -
1 L4 i’
[} 7. S
(S Y2 = —

o

__.'.,_::
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Figure 22. PC Software - Connected
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At this point, note that the status has updated to “Tnstrument Connected — Upload or Download as Necessary”

Figure 23. Instrument Screen when Computer is in Control

This armplifier is currently

under external cormputer control,
To use the LCD again. Go to the camputer
and gelect set LCD in control

At this point, the display on the instrument will change to this display.

A-M Systems

PO BOX 850, Carlsborg, WA 98324 USA
Telephone: 800-426-1306 * 360-683-8300 * FAX: 360-683-3525
E-mail: sales@a-msystems.com * Website: http://www.a-msystems.com

27



To return the control of the instrument to the front panel, go to “Tools \ Set LCD in control” or
click on the disconnect icon in the upper right of the PC program.

PC Program Main Controls

The Global Enable button must be pushed to activate timing (4™ button from left at top of screen,
next to the printer icon:

To turn a channel on, click on the Green play button. A red circle with a line through it indicates the
channel is not timing. To pause timing on a channel, click on the tan Pause button.

To change timing parameters, click on the up/down arrows to scroll through values or click on the
value itself to manually enter the new numbered value.

Error conditions will result in the appearance of an error indicator. Hovering over the indicator with
the computer mouse will reveal the incorrect setting.

If the Trigger is set to MANUAL, a blue GO button will appear. Pressing the GO button will generate
a trigger pulse.

By clicking the boxes next to the train period and pulse period, 50% symmetrical cycles can be easily
generated.

Programs can be loaded from the Model 3800 itself by following the instructions under “File>Load
From 3800.” Up to 8 programs can be stored in the Model 3800 onboard memory. In addition,
programs can be stored on your computer, and run by selecting “File>Open” and then downloading
them to the instrument.

PO BOX 850, Carlsborg, WA 98324 USA 28

A_M Systems Telephone: 800-426-1306 * 360-683-8300 * FAX: 360-683-3525

E-mail: sales@a-msystems.com * Website: http://www.a-msystems.com



e
Cpen
Load From 3500

Ctrl+h
Chrl4o

Save fs

Print
Print Preview

Print Setup

Exit
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Figure 24. PC Software — Load from 3800
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Figure 25. PC Software — Load from Instrument Flash
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Figure 26. PC Software — Load from Instrument Flash
(B A-M Systems Mpdel 3800 MultiStim — W:\DataSwap\Bakin\3 800 test. txt

Please wait during data fransfer

(NERRERERERERN
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Figure 27. PC Software — Running Program

-

—
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¥

Properly defined channels will display a green arrow when they ready to run or when they are running.

Remember, the Global Enable button must be pushed to activate timing (4™ button from left at top
of screen, next to the printer icon:
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This image indicates some common items to note when the 3800 is ready to use:

Ch 1is On and ready;
Ch 2is Off as indicated by:
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7. Test Waveform Examples

Load “Examples.5.28.14.ams” from the CD or from Flash Slot #8 (if it has not been

overwritten).

Figure 28. Model 3800 Examples.ams Test Program

-
ol A-M Systems Model 3800 MultiStim — W:\Production\3800%Examples.5.28.14.ams — | =l
File Edit View Tools Windows Help X
E i = Days Hours Min. Sec. mSec. uSec.
Ed @ e [ERE EEEEE
a5 Instrument Controls
1 ¢ 2 ¢ (3¢ (4 58 6 ¢ |7
® 0 @ 0 0 @ |@
Type .Mnnnphastc = .Mnnnphasic - .Biphasir: = Stepped ¥ Paired - .Mnnnphasic ¥ .Biphasic 5 .Mnnnphastc = Type
Tigger| FrreFun v [Wt.Chls  »  [WmtChls = |WtChl= w |W.Chls = |WChls = [W.Chl+  + [FChl+ v [Trgger
Sync Train - Train - Train - Train - Train - Train - Train - Train - Syne
Gate | None - Nong b4 Mong v MNone - Mone > Nong v None v None v Gate
Pulze Delay_ Pulse Delay
Pulse Width | Fulse Width
Interphase Interphase
Pulse Period L Pulse Period
Train Delay| Train Delay
Train Width Train Width
Train Number Train Number
Train Perod ey Etiod
Il 20004 ms 0.0005 v 0.000 =y |{Intial
@ Dec. (71 Inc
Step 4.1}1}4}_13- vV u.?sﬂ:e-_:'ms 0 ‘_ v 0y Step
Units v - v - v - v - v - v - Units
Offset DOI}D = '1_- Offset
Phase 1 5.000 _|_|_| 3 |Phase 1
= = !
Phase 2| '5-‘3’”'9_‘""'4 -1 -‘}Dﬂ_iv = 0. Phase 2
Sum OQuiputs | 1W2C3E4E (1E2@3C40 | 1CREBEED | 1EC30e@ | 1E2C0304E | 1E2E8E40 | 1E20304E | 1E203[040 (Sum Outputs
SCe[C7Osm | SCeC7Cer (sCsMrCs(dl |sEsCrsE | sEeC7CsC | sC6EIZESE | SEISCI7RISE | SECl6I7IEH
Status Instrument Connected
5

This file contains several test waveforms that you can use to verify basic performance of the model

3800.

A-M Systems
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Monophasic Waveform
Configure your oscilloscope to trigger off of Channel 1 SYNC.

Connect Channel 2 SIG OUT to your oscilloscope channel 1 signal in.

Connect Channel 2 SYNC to your oscilloscope channel 2 signal in.

Set your oscilloscope channel gains to 5V/div and your scope timebase to 1ms/div.
Enable the Model 3800 by clicking on the global enable button:

e e e Tade
[ e
li= _#" e e

&

You should observe waveforms similar to the ones below, where the top trace is the output of Channel
2 8IG OUT and the lower trace is the output of Channel 2 SYNC.

In the PC Program for Channel 2, edit “Phase 17 to read -5.0V and you should see the polarity of the

waveform invert.

Figure 29. Examples.ams Test Program — Channel 2 Monophasic

S0 30244, MYB1136212 Mon Nov 28 10:48:11 2011
1 Vio2 Wi 4.5 1.000%/ Trig'd E 2 0BY

‘< Agilent |

1.00: 1
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~p-
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Biphasic Waveform
Configure your oscilloscope to trigger off of Channel 1 SYNC.

Connect Channel 3 SIG OUT to your oscilloscope channel 1 signal in.

Connect Channel 3 SYNC to your oscilloscope channel 2 signal in.

Set your oscilloscope channel gains to 5V/div and your scope timebase to 1ms/div.
Enable the Model 3800 by clicking on the global enable button:

e e e Tade
[ e
li= _#" e e

&

You should observe waveforms similar to the ones below, where the top trace is the output of Channel
3 S8IG OUT and the lower trace is the output of Channel 3 SYNC.

In the PC control program, for channel 3, edit the signs of “Phase 1”” and “Phase 2 and the polarity
of the waveform should invert.

Figure 30. Examples.ams Test Program — Channel 3 Biphasic
WM50-x 30244, MYGT136212: Mon Nov 28 10:45:50 2011
1 Vo2 VY 4.5 1.000%¢ Trig'd E 2.08y

‘< Agilent |

1.00: 1

B Limit [rrert Probe
' . ~P-
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Stepped Waveform
Configure your oscilloscope to trigger off of Channel 1 SYNC.

Connect Channel 4 SIG OUT to your oscilloscope channel 1 signal in.

Connect Channel 4 SYNC to your oscilloscope channel 4 signal in.

Set your oscilloscope channel gains to 5V/div and your scope timebase to 1ms/div.
Enable the Model 3800 by clicking on the global enable button:

e e e Tade
[ e
li= _#" e e

&

You should observe waveforms similar to the ones below, where the top trace is the output of Channel
4 SIG OUT and the lower trace is the output of Channel 4 SYNC.

Note the increasing amplitude of the waveforms, incrementing every train (lower sync traces)

Figure 31. Examples.ams Test Program — Channel 4 Stepped

MAS0-% 30244, MYB1136212 Mon Nov 28 10:44:31 2011
1 Vo2 4 R0 1.000%f Trig'd

ed B Limit [rrert

1M Ohm

PO BOX 850, Carlsborg, WA 98324 USA 3 7

A_M S Stems Telephone: 800-426-1306 * 360-683-8300 * FAX: 360-683-3525
E-mail: sales@a-msystems.com * Website: http://www.a-msystems.com



Paired Waveform
Configure your oscilloscope to trigger off of Channel 1 SYNC.

Connect Channel 5 SIG OUT to your oscilloscope channel 1 signal in.

Connect Channel 5 SYNC to your oscilloscope channel 4 signal in.

Set your oscilloscope channel gains to 5V/div and your scope timebase to 1ms/div.
Enable the Model 3800 by clicking on the global enable button:

e e e Tade
[ e
li= _#" e e

&

You should observe waveforms similar to the ones below, where the top trace is the output of Channel
5 SIG OUT and the lower trace is the output of Channel 5 SYNC.

Note the decreasing interval between pairs of waveforms, decreasing every train (lower sync traces)

Figure 32. Examples.ams Test Program — Channel 5 Paired Pulses
AS0-% 30244, MYB1136212 Mon Nov 28 10:44:22 2011
1 Vo2 W/ 4 7B0E 1.000g/ Trig'd 2.08Y
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Sum Out (Combination) Waveform
Configure your oscilloscope to trigger off of Channel 1 SYNC.

Connect Channel 6 SIG OUT to your oscilloscope channel 1 signal in.

Connect Channel 7 SIG OUT to your oscilloscope channel 2 signal in.

Connect Channel 8 SIG OUT to your oscilloscope channel 3 signal in.

Connect Channel 8 SUM OUT to your oscilloscope channel 4 signal in.

Set your oscilloscope channel gains to 5V /div and your scope timebase to 2ms/div.
Enable the Model 3800 by clicking on the global enable button:

You should observe waveforms similar to the ones below, where the top trace is the output of Channel
6 , the 2° trace is the output of Channel 7, .the 3" trace is the output of Channel 8 SIG OUT, and the
4™ trace is the output of Channel 8 SUM OUT.

The bottom trace represents the mathematical sum of the amplitudes at each point in time of the three
contributing channels, 6, 7, and 8. You can include or eliminate each channel’s contribution to the
combo waveform by selecting or deselecting the channel number in Channel 8’s SUM OUTPUTS
checklist.

Figure 33. Examples.ams Test Program — Channel 8 Sum Out Waveforms

S0 30244, MYE1136212 Mon Nov 28 10:41:13 2011
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8. Instrument Operation via Front Panel Touchscreen

HOME SCREEN

This section will describe how to use the touchscreen interface to control the instrument. If the
instrument is still under computer control after having completed the walkthrough of the
Examples.5.28.14.ams waveforms, place the instrument back in touchscreen mode by selecting
the “Tools” menu at the top of the software program and then selecting “Set LCD in Control”.
You will see the main home screen on the display.

Figure 34. Home Screen
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CHANNEL SCREENS
Channel — Type Screen

CHANNEL Screens are used to edit the parameters of a stimulator channel, and are indicated by the

1
icon . The top line of the CHANNEL - TYPE SCREEN (as well as all other screens) is the
TOOLBAR, which contains navigation icons that allow the user to navigate to key screens. The
horizontal SINGLE CHANNEL SELECT LIST within the toolbar selects the channel whose settings
will be edited.

Figure 35. Toolbar
Main Menu Channel Edit  Summary

»
DZIIEEDE
i :

Channel Select Program Edit

On the CHANNEL - TYPE screen, the type of WAI'EFORM to be delivered, the TIMING
RESOLUTION of the channel, the SYNC options for the channel, and links to relevant channel
parameters are displayed. This screen is indicated by the highlighted “Type” icon at the right side of
the screen. Each of the buttons at the right side of the screen are active links to other parameter
setting screen. Pressing any value displayed in any list will highlight that value, and will immediately
set that channel’s parameter to the selected value. If more settings are available than can be displayed
in a list, an up or down arrow will be displayed which will shift the list accordingly if pressed.

Figure 36. Channel - Train Screen
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Waveform

As described in the walkthrough of the test waveforms, each channel can deliver one of five waveform
types on its SIGNAL OUT connector. Each of these waveform types can be summed with other
waveform types generated by other channels on each channels’ COMBO OUTPUT. For now, this
discussion will focus on waveform obtained at the channel’s SIGNAL OUT BNC connector.
Examples of each waveform are discussed in detail in Chapter 7

Biphasic  Delivers a pulse waveform consisting of two equal amplitude phases, where
the sign of each phase can be set in the amplitude screen. A single value sets
the amplitude of each pulse.

Asym  Delivers a pulse waveform consisting of two phases, where the amplitude of
the two phases can be different. The sign of each phase can be set in the
amplitude screen.

Monophasic  Delivers a pulse waveform consisting of a single positive or negative amplitude
which is set in the amplitude screen.

Stepped  Delivers pulse trains where pulse amplitudes increase or decrease by a constant
value between trains

Paired  Delivers trains consisting of pulse pairs where the interpulse interval increases
or decreases by a constant value between trains

Timing Resolution

The timing resolution can be set on each channel to 1us, 10us, 100us, and 1ms. Timing resolution
defines the minimum duration of a pulse, as well as the total duration of timing for each channel.
When summing signals from

Table 1. Timing Resolution

Setting Maximum Train Duration
1uS 15 minutes
10uS 2.5 hours
100uS 25 hours
1000uS 250 hours
PO BOX 850, Carlsborg, WA 98324 USA 42
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Sync Out

The TTL level output at the channel’s front panel SYNC OUT BNC can be set to:

Train Width  Voltage goes high (5V) during train on; low (0V) in between trains.

Pulse Width  Voltage goes high (5V) while pulse width is being timed; low (0V) in between

HOLD/RUN

pulses.

On all Channel Edit screens the HOLD/RUN button turns off/on all instrument channels

simultaneously.

Channel — Trigger and Gate Screen

The CHANNEL - TRIG/GT SCREEN determines trigger and gating parameters of a single channel.
This screen is indicated by the highlighted “Ttig/Gt” icon at the right side of the screen.

Figure 37. Channel — Trigger and Gate Screen

Trigger Setting

Free Run

Manual
FP A+ A-...

A-M Systems
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Stotus  (EDHN) | ofF

Trigger Setting

@) (vene) [0 )

[ rr+ ] [ RP- ]

[FPa+]) [FPE+] [FPC+]

[Fra-] [FrE-] [FPC-]

Internal+ (1] (£
Imernul—@ @

Trigger pulses internally generated. Immediately after cessation of one train,
next train timing sequence will begin.

Train timing initiated by pressing of MANUAL TRIGGER GO button

Train timing initiated by presentation of 5V TTL signal to front panel A, B,
or C connector. (+) will initiate timing on rising/leading edge of BNC input
signal; (-) will initiate timing on falling/trailing edge of BNC input signal.
Any channel (s) can be associated with any of the three front panel trigger
BNCs.

PO BOX 850, Carlsborg, WA 98324 USA 43
Telephone: 800-426-1306 * 360-683-8300 * FAX: 360-683-3525
E-mail: sales@a-msystems.com * Website: http://www.a-msystems.com



RP+, RP-

Int Chi1+, Int Chl-...

Gate

None
Gate A
Gate B

Gate C

Channel Status

Off
On

A-M Systems

Train timing initiated by presentation of 5V TTL signal to the rear panel
dedicated trigger for that channel. (+) will initiate timing on rising/leading
edge of BNC input signal; (-) will initiate timing on falling/trailing edge of
BNC input signal.

Train timing initiated by another channel’s SYNC OUT timing (TRAIN

WIDTH or PULSE WIDTH; internal connection made; no BNC cable
required).

Initiates trial timing when in MANUAL TRIGGER mode

Timing proceeds as normal.
Determines the source of the voltage level that will pause channel operation

When Trigger is set to FREE RUN, pressing the “GO” Manual trigger
button will initiate channel timing.

Determines if the channel is OFF, and no timing sequence is being
generated, or ON, where timing and outputs are being generated according
to the rules of triggering.

All channel timing is disabled. Trigger inputs ignored.

All channel timing is enabled. Trigger inputs are followed.
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Channel — Train Screen
The CHANNEL EDIT-TRAIN SCREEN determines basic train timing parameters of a channel.

Figure 38. Channel - Train Screen
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Train Delay  Determines the time delay between the trigger and generation of pulses.

Note: TD must be set to a minimum of 0.001usec (or the smallest
time unit available)

Train Width  Determines the duration of a single train
Train Period  Determines the interval between successive train onsets.
Train Number  Determines the number of trains to be initiated by a single trigger.

Pressing the up/down arrows next to the corresponding value will quickly adjust the entered value.
The Step Size of each arrow press is determined by the column to the right of the arrows. By pressing
the Train Delay, Train Width, or Train Period icon itself, the user will be lead to a numeric entry screen
where the values can be manually entered:

Figure 39. Numerical Time Entry Screen
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Channel — Pulse Screen
The CHANNEL PULSE SCREEN is used to determine basic pulse parameters of a stimulator

channel.

Pulse Delay

Pulse Width

Pulse Period
Pulse Interphase
Space Pol

Space Start

Space Change

Determines the time delay between the end of the train delay period and the
generation of the first pulse.

Determines the duration of a single pulse. In the case of Biphasic pulses,
Pulse Width sets the duration of each phase. (biphasic pulses must have
phases of equal duration. To obtain biphasic pulses with different pulse
widths for each phase, separate channels should be used for each phase, and
their outputs summed on a channel’s SUM OUT BNC.)

Determines the interval between successive Pulse onsets.
Determines the interval between two phases of a biphasic pulse.

Displayed for Paired Pulse waveform type only. Determines if the interval between
the paired pulses will increase or decrease between successive trains.

Displayed for Paired Pulse waveform type only. Determines initial interpulse
duration for the paired pulses.

Displayed for Paired Pulse waveform type only. Determines the increment of timing
change applied between successive trains.

Figure 40. Channel — Pulse Screen
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Once again, the values can be set by selecting your step size and using the arrow keys to scroll
or by pressing Pulse Delay, Pulse Width, Pulse Period, or Pulse Interphase which will lead to

a numeric entry screemn.
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Channel — Amplitude Screen

The CHANNEL - PULSE SCREEN is used to determine basic train and pulse amplitudes of a
stimulator channel.

Figure 41. Channel - Amplitude Screen, Biphasic Pulse
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Figure 42. Amplitude Screen, Asymmetric Pulse
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Phase 1

Phase 2

Offset
Amplitude Start
Amplitude Change

Combo Output

Determines the amplitude of the first part of a biphasic pulse. In the case
of Monophasic pulses, Only Phase 1 is displayed and set.

Determines the amplitude of the second part of a asymetric pulse. In the
case of Monophasic pulses, Only Phase 1 is displayed and set. In the case of
Biphasic pulses, this is disabled (no arrows displayed either), and amplitude
of this phase is equal, but opposite in polarity, to value entered for phase 1.

Determines the interval between successive Pulse onsets.
Displayed for Stepped waveform type only. Determines initial pulse amplitude..

Displayed for Stepped waveform tjpe only. Determines the increment in pulse
amplitude applied between successive trains.

Controls output signal present at SUM OUT BNC. SIG OUT of any
selected (highlighted) channel number is summed and available at SUM
OUT. Note: This includes the output of the particular channel itself. The
SUM OUT of channel 1 will not reflect Channel 1 SIG OUT unless the “1”
is selected under Combo Output.

Values can be set using the arrows or by pressing Phase 1, Phase 2, or Offset which will lead to a

numeric entry screen:

Figure 43. Numerical Amplitude Entry Screen
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Channel — Stepped Amplitude Screen

The CHANNEL - PULSE SCREEN is used to determine basic pulse amplitudes of a train of pulses
stepping in amplitude magnitude.

Figure 44. Channel - Amplitude Screen, Stepped Pulse
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Offset  Determines the interval between successive Pulse onsets.
Amplitude Start  Displayed for Stepped waveform type only. Determines initial pulse amplitude..

Amplitude Change  Displayed for Stepped waveform tjpe only. Determines the increment in pulse
amplitude applied between successive trains. Can be positive or negative.

Combo Output  Controls output signal present at SUM OUT BNC. SIG OUT of any
selected (highlighted) channel number is summed and available at SUM
OUT. Note: This includes the output of the particular channel itself. The
SUM OUT of channel 1 will not reflect Channel 1 SIG OUT unless the “1”
is selected under Combo Output.

The Stepped pulse protocol is based upon monophasic pulses. To make stepped biphasic pulses, you
need to use combine the outputs of multiple channels set to monophasic stepping pulses, delayed in
time, where each channel would control the amplitude of one of the biphasic pulse phases.
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Channel — Paired Pulse Screen
The CHANNEL - PULSE SCREEN is used to determine basic train and pulse amplitudes of a

stimulator channel.

Figure 45. Channel - Amplitude Screen, Paired Pulse
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Determines the amplitude of the first part of a biphasic pulse. In the case
of Monophasic pulses, Only Phase 1 is displayed and set.

Determines the amplitude of the second part of a biphasic pulse.
Determines the interval between successive Pulse onsets.

Displayed for Paired waveform type only. Determines if change in paired pulse
interval is increasing or decreasing.

Displayed for Paired waveform type only. Determines the initial time interval
between the pulse and its paired partner.

Displayed for Paired waveform type only. Determines the increment in time
interval between paired pulses that is applied between successive trains.

Controls output signal present at SUM OUT BNC. SIG OUT of any
selected (highlighted) channel number is summed and available at SUM
OUT. Note: This includes the output of the particular channel itself. The
SUM OUT of channel 1 will not reflect Channel 1 SIG OUT unless the “1”
is selected under Combo Output.

The Paired pulse protocol is based upon monophasic pulses. To make paired biphasic pulses, you
need to use combine the outputs of multiple channels set to monophasic paired pulses, delayed in
time, where each channel would control the timing of one of the biphasic pulse phases.
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PROGRAM SCREENS

Program 1 Screen

PROGRAM EDIT Screens atre used to edit/review the parameters of a “program”, enabling an

overview of all of the critical timing and amplitude parameters used to define a stimulus train, and are
1

indicated by the icon &2

On the PROGRAM - SIGNAL screen, all parameters for the channel selected/indicated by the
highlighted number in the upper toolbar are displayed. Pressing any of the buttons leads either to a
numeric entry screen, or to the relevant CHANNEL Screen to allow for modification. Pressing a
non-highlighted number in the toolbar will update the display to show the values for that now selected
(and now highlighted) channel.

Actual buttons / information displayed will vary depending on the waveform type selected for that
channel. For example, on monophasic pulses, the information for the non-existent second phase of
the pulse (P2) will not be displayed.

Figure 46. Program 1 Screen
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SUMMARY SCREENS

Summary -Train Screen

SUMMARY TRAIN Screens are used to review the major parameters of all 8 channels at once,
enabling an overview of all of the critical timing and amplitude parameters used to define a stimulus

train, and are indicated by the icon . The only links on the SUMMARY screens are the vertical

1
channel select numbers. Highlight a number, then pressing the CHANNEL Screen icon will
direct you to the Channel edit screen for that selected channel.

Figure 47. Summary - Train Screen
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Figure 48. Summary - Pulse Screen
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Summary - Amplitude Screen

Figure 49. Summary — Amplitude Screen

Program: Programl
Stort Type P P2 Offzet

Train
0N Biphasic+ 1,000 0,000 0,000
OFF  Biphasic- 0,000 0,000 1,000
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oM MorPhasic+ 10,000 -1.000  -10.000
OFF MonPhasic- 1.232 -10.000 0,232
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SYSTEM CONTROL SCREENS

Main Menu Screen
Options on the MAIN MENU screen are grouped according to Programming, and Device Settings.

Figure 50. Main Menu Screen

B 003WULEEE

Frogramming Cevice Settings

Progrorm List LCDr Settings

Edit Chonnels Calibrate LCD

Chanrel Sorrmory Start U

Channel List Akout
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Selecting COMPUTER for the interface will disable the touch screen interface, and transfer control
of the Model 3800 over to the computer. Any ongoing timing and output at time of transfer WILL
CONTINUE. To gain complete control of the instrument via the computer, an additional command
needs to be selected by the computer program (will be covered in PC code section).
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Computer in Control Screen

When under computer control, the following screen is displayed on the front panel.

Figure 51. Computer in Control Screen

This armplifier is currently
under external computer control,
To use the LCD again, Go to the computer
and select set LCD in contral
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Program Storage Screens

Users can store up to 8 programs in memory on the Model 3800. Each program, consisting of all
parameters of all 8 channels, can be saved to memory and named via these screens. (See following

page).

Figure 52. Program List Screen
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Figure 53. Program Name Keyboard Screen
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Setup- LCD
Screen

Figure 54. Save Screen

|ipdate following progrom with current
settings?

Program: Program3

Owerwrite existing program

Do Mot Save current settings

Settings

This screen allows you to set basic illumination parameters of the LCD Display.

Figure 55. Setup- LCD Settings Screen
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Setup — Calibrate LCD Screen
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These 3 screens calibrate the instrument to respond to your finger press.

Figure 56. Setup — Calibrate LCD Screen
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Setup — Start Up Screen

This screen determines parameters to be loaded everytime the Model 3800 MultiStim is turned on.

Figure 57. Setup — Start Up Screen
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Start Program will load the program file stored in the selected memory location (1 to 8).

Setup — About Screen

This screen lists various revs of your Model 3800 MultiStim.

Figure 58. Setup — Start Up Screen

Serial Muumber: 123456

FPGA rey: 000,001

Protocol rey: 000,001

LCD rew; 000,001

MACL rey: 000,001
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9. Specifications
Wide timing range: 1 us to 250 hours
Minimum monophasic pulse duration: 1 ps
Minimum biphasic pulse duration: 2 us
Minimum pulse interval: 3 us
Excellent timing accuracy: better than 0.02%,
Calibrated voltage output: + 10 V with 1 mV resolution (single channel output)
Voltage \ Cutrent output via optional SIU: + 60 V @ 10mA with 500kHz bandwidth

8 dedicated rear panel BNC triggers
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10. Warranty

A-M SYSTEMS, LLC

What does this warranty cover?

A-M Systems, LLC (hereinafter, “A-M Systems”) warrants to the Purchaser that the Instruments manufactured by
A-M Systems (hereinafter the “hardware”), and sold after June 1, 2025, is free from defects in workmanship or
material under normal use and service for 5 years from date of purchase. Headstages manufactured by A-M
Systems and sold after June 1, 2025, will be repaired under warranty only once per year. This warranty

commences on the date of delivery of the hardware to the Purchaser.
For hardware sold prior to June 1, 2025, the warranty in effect at time of purchase applies.

What are the obligations of A-M Systems under this warranty?

During the warranty period, A-M Systems agrees to repair or replace, at its sole option, without charge to the
Purchaser, any defective component part of the hardware provided that the defective part can be purchased from
mainstream, common, electronic component distributors such as Digi-Key Electronics, Newark, or Mouser
Electronics. To obtain warranty service, the Purchaser must return the hardware to A-M Systems or an authorized
A-M Systems distributor in an adequate shipping container. Any postage, shipping and insurance charges incurred
in shipping the hardware to A-M Systems must be prepaid by the Purchaser, and all risk for the hardware shall
remain with Purchaser until A-M Systems takes receipt of the hardware. Upon receipt, A-M Systems will
promptly repair or replace the defective unit and then return the hardware (or its replacement) to the Purchaser
with postage, shipping, and insurance prepaid by the Purchaser. A-M Systems may use reconditioned or like-new
parts or units at its sole option, when repairing any hardware. Repaired products shall carry the same amount of
outstanding warranty as from original purchase. Any claim under the warranty must include a dated proof of
purchase of the hardware covered by this warranty. In any event, A-M Systems liability for defective hardware is

limited to repairing or replacing the hardware.

What is not covered by this warranty?

This warranty is contingent upon proper use and maintenance of the hardware by the Purchaser and does not cover
batteries. Neglect, misuse whether intentional or otherwise, tampering with or altering the hardware, damage
caused by accident, damage caused by unusual physical, electrical, chemical, or electromechanical stress, damage
caused by failure of electrical power, or damage caused during transportation are not covered by this warranty.
Further, no guarantee is made regarding software compatibility with future updated operating systems. Products

may not be returned to A-M Systems for service, whether under warranty or otherwise, which are contaminated by
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infectious agents, radioactive compounds or other materials constituting a health hazard to employees of A-M

Systems

What are the limits of liability for A-M Systems under this warranty?

A-M Systems shall not be liable for loss of data, lost profits or savings, or any special, incidental, consequential,
indirect or other similar damages, whether arising from breach of contract, negligence, or other legal action, even if
the company or its agent has been advised of the possibility of such damages, or for any claim brought against you

by another party.

THIS EQUIPMENT IS NOT INTENDED FOR CLINICAL MEASUREMENTS USING HUMAN SUBJECTS.

A-M SYSTEMS DOES NOT ASSUME RESPONSIBILITY FOR INJURY OR DAMAGE DUE TO MISUSE
OF THIS EQUIPMENT.
Jurisdictions vary with regard to the enforceability of provisions excluding or limiting liability for incidental or
consequential damages. Check the provision of your local jurisdiction to find out whether the above exclusion

applies to you.

This warranty allocates risks of product failure between the Purchaser and A-M Systems. A-M Systems hardware
pricing reflects this allocation of risk and the limitations of liability contained in this warranty. The agents,
employees, distributors, and dealers of A-M Systems are not authorized to make modifications to this warranty, or
additional warranties binding on the company. Accordingly, additional statements such as dealer advertising or
presentations, whether oral or written, do not constitute warranties by A-M Systems and should not be relied upon.
This warranty gives you specific legal rights. You may also have other rights which vary from one jurisdiction to

another.

THE WARRANTY AND REMEDY PROVIDED ABOVE IS IN LIEU OF ALL OTHER
WARRANTIES AND REMEDIES, WHETHER EXPRESS OR IMPLIED. A-M
SYSTEMS DISCLAIMS THE WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR USE, WITHOUT LIMITATION.
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