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Pulser Description

The Pulser device was developed to enable convenient visual programming of TTL pulse trains
for pulsing LEDs, lasers and shutters used in Optogenetics experiments. The software enables
the user to visually program trains of pulses, to create groups of trains and to add various
triggering conditions as described in the following pages. The Pulser hardware unit is
intended to be used with LED or laser light sources capable of fast switching by TTL pulses
For general lab usage the Pulser hardware can be operated from LabVIEW, MATLAB,
HyperTerminal and many other software packages. The software is compatible with windows
XP, VISTA, Win.7, Win.8 and Win10.

Health and Safety

Prizmatix products are NOT authorized for use as components in life support devices or
systems.

The Pulser is intended for use as laboratory
equipment only.

It is not cleared or authorized for clinical
use.

Any maintenance should ONLY be performed by a technician authorized by Prizmatix.

Important notice

Prizmatix is a registered trademark of Prizmatix Ltd. 2007-2019. All rights reserved.

All other product names or trademarks are property of their respective owners.

Information in this manual is subject to change without notice and does not represent a
commitment on the part of the vendor. The software described in this manual is furnished
under a license agreement and may be used or copied only in accordance with the terms of
the agreement. The material in this manual is copyrighted and may not be reproduced or
electronically distributed without written permission from the copyright holder.

Prizmatix Ltd. provides this publication "as is" without warranty of any kind, either express or
implied, including but not limited to the implied warranties or conditions of merchantability
or fitness for a particular purpose. In no event shall Prizmatix Ltd. be liable for any loss of
profits, loss of business, loss of use or data, interruption of business, or for indirect, special,
incidental, or consequential damages of any kind, even if Prizmatix Ltd. has been advised of
the possibility of such damages arising from any defect or error in this publication or in the
Pulser firmware or software.
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Device Setup

Remove the device from packaging and inspect for loose components or any signs of damage.
Notify Prizmatix if the device appears damaged in any way: do not install a damaged device.

Package Contents (Pulser or PulserPlus)

Pulser PulserPlus

BNC-BNC Cable

Software Installation

Please Download the most updated software from:
WWWw.prizmatix.com/software.htm

Item Description QTY
1 | Pulser or PulserPlus | The USB-TTL Interface unit 1
5> | USB Cable usB Typ.e—A to USB Type?—B cable for 1
connection of Pulser unit to PC
BNC-BNC cable for connection of the USB-
3 | BNC-BNC Cable TTL Interface to Prizmatix LED controller 1
Please Download the most updated software 1

4 | Software

from: www.prizmatix.com/software.htm
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Setup A
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»  Pulser L '”._ LED
TTL Out Controller

Possible Pulser setups:
(A) PC Control with direct connection to LED.
Use this setup with Operation Mode (0). See Trigger Operation Modes section
below
(B) PC Control with external trigger device.
Use this setup with Operation Mode (1), (2) and (3). See Trigger Operation
Modes section below

PulserPlus can be used in two additional setups:

(C) PC Control with trigger in and trigger out to send pulses to additional triggered
device.
Use this setup with Operation Mode (0), (1), (2) and (3). See PulserPlus Tab and
PC — Computer Operation Mode section below.

(D) SA -Stand Alone mode, triggered or manually activated, no PC needed during
operation
Use this setup with Operation Mode (0), (1), (2) and (3). See PulserPlus Tab and
AS — Stand Alone Operation Mode section below
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Pulser System overview

E 2]

Pulser front panel: (1) — BNC connector for Trigger Input, (2) — BNC connector for TTL out
signals.

Pulser back panel: (1) USB connector for connection to computer, (2) — Device status
indicator LED.

Pulser General Specifications

Maximum output current:  40mA

Dimensions: 25x50 x 110 (W x H x L)
Input Connector: USB Type A

TTL Output Connector: BNC (standard TTL levels)
TTL Input Connector: BNC (standard TTL levels)
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PulserPlus System overview
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2 SEN
% / T 3
v i
] 23 - 1R 1
i Y 7/ N =

1 2 3

PulserPlus front panel: (1) — BNC connector for Trigger Input, (2) — BNC connector for TTL
out signals, (3) — BNC connector for Trigger Output to external triggered device.

PulserPlus back panel: (1) USB connector for connection to computer, (4) — Device status

indicator LED, (2) — Operation mode selection switch, (5) — PC Computer operation mode

indicator LED, (6) — SA Stand Alone operation mode indicator LED, (3) — Start button, (7) —
Start indicator LED.

PulserPlus General Specifications

Maximum output current:  40mA

Dimensions: 25x50 x 110 (W x H x L)
Input Connector: Standard USB Type A
USB Adaptor for SA-Mode:

Trigger In, TTL Output,

Trigger Out Connectors: BNC (standard TTL levels)
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Software Setup

The Pulser system setup is performed in two steps:
e Setup of Prizmatix Pulser PC software
e Setup of Pulser device drivers

Do not connect the Pulser device to the
computer until the software setup process is
complete

Setup of Prizmatix Pulser PC Software

Please download to a directory at your computer the most updated Pulser or PulserPlus
software from: www.prizmatix.com/software.htm

Run the setup.exe file and follow the instructions as they appear during the setup process
and then re-boot the system to complete the software installation.

Note: The setup will install NI-VISA (National Instruments' Virtual Instrument Software
Architecture). Pulser PC software uses NI-VISA to communicate with the Pulser hardware
via USB serial port.

Device drivers for Pulser or PulserPlus

The Device drivers used by Pulser (hardware version prior than 1.2U) and PulserPlus are
different.

The Device drivers used by Pulser (hardware version 1.2U and up) and PulserPlus are
identical.

If you have a Pulser device (hardware version prior than 1.2U), please follow installation
instructions in Appendix D. Otherwise please follow installation instructions below.

Setup of PulserPlus Device Drivers

PulserPlus uses Virtual COM port (VCP) by FTDI (www.ftdichip.com) to communicate with
the computer. VCP drivers cause the USB device to appear as an additional COM port
available to the PC.

After successful setup of the Prizmatix Pulser software, connect the Pulser to the computer
with the supplied USB cable. If there is an available Internet connection, Windows will
connect to the Windows Update website and install any suitable driver it finds for the
device.
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Driver Software Installation
Installing device driver software
FT232R USB UART {_J) Searching Windows Update...

Obtaining device driver software from Windows Update might take a while.
Skip obtaining driver software from Windows Update

If the automatic installation takes place there is no need to continue with the procedure
outlined below.

In case you need to install the drivers manually, please download VCP drivers from:
http://www.ftdichip.com/Drivers/VCP.htm

Chose the correct file version from the table Currently Supported VCP Drivers and download
the driver. The file name of the driver will be like:
CDM v2.12.24 WHQL Certified.zip

Extract the ZIP file to a directory, like:
C:\Users\user\Downloads\CDM v2.12.24 WHQL Certified\

Press the Windows start button to bring up the start menu and select “Control Panel”.

From the Control Panel window select Hardware and Sound and at the next screen select
Device Manager.

In the Device Manager window there will be a device under Other Devices with a yellow

warning symbol to indicate a problem - no driver installed. The text next to this device will
depend on the device attached. In PulserPlus case the name is FT232R device.

24 Device Manager

File Action View Help
& Bl & @&
4 2 glunn-P

B Computer

o Disk drives

B2 Display adapters
DVD/CD-ROM drives

disk drives
o Floppy drive controllers
& IDE ATA/ATAPI controllers
o= Keybcerds
’:\ Mice and other pointing devices
& Monitors
& Network adapters
4 [y, Other devices
Ui TTLA32R
Ports (COM & LPT)

Processors

sound, video and game controllers

(2 = B
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Right click on the other device (TTL232R in this example) to bring up a menu as shown

below.

=y Device Manager

File

Action View Help

& @ E HE & FRS

.

4 & glunn-PC

/% Computer

@ Disk drives

B2 Display adapters

&3 DVD/CD-ROM drives

o4 Floppy disk drives

\:H Floppy drive controllers
g IDE ATA/ATAPI controllers
<= Keyboards

)‘j Mice and other pointing devices
& Monitors

&¥ Network adapters

5 Other devices
a TTL2
7 ‘p"gm ¢CJ Update Driver Software...
m Processg Disable
% Sound, v Uninstall
(M System c
@ Universa Scan for hardware changes

Properties

From the displayed menu select “Update Driver Software
for an automatic search or a manual search.

) i Update Driver Software - USB Serial Port

How do you want to search for driver software?

# Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation

...” This then displays the option

# Browse my computer for driver software
Locate and install driver software manually

Select the second option to browse manually.

11| Page
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@ | Update Driver Software - TTL232R
Browse for driver software on your computer
Search for driver software in this location:
RIVERS\CDM 2.04.16 WHQL Certified\CDM 2.04.16 WHQL Certified + Browse...
[[Include subfelders
2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.
(canea )

In the address box put the exact location where the drivers have been saved to. This may be
on a CD orin afolder on the PC. It is not necessarily the exact same location as shown in the
screenshot. The drivers could have been saved anywhere of the users choosing.

After entering the address select “NEXT” to start the installation.

W) U Update Driver Software - TTL232R

Installing driver software...

When the installation has finished a completion screen is displayed.

Wy i Update Driver Software - USB Serial Converter
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

USB Serial Converter

Close

Press Close to close this window and go back to the Device Manager Window.
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= Device Manager
File Action View Help

L ANniNENN 7 Bl AR A Y

k drives

d Flop & controllers
g IDE ATA/ATAPI controllers

&2 Keyboards

!l Mice and other pointing devices
& Menitors

&¥ Network adapters

.

[l Other devices

I USB Serial Port
¥ Ports (COM & LPT)
B Processors
& Sound, video and game controllers
{8 System devices
4-§ Universal Serial Bus controllers
Intel(R) 82801EB USB Universal Host Controller - 24D2
@ Intel(R) 82801EB USB Universal Host Controller - 24D4
@ Intel(R) 82801EB USB Universal Host Controller - 24D7
@ Intel(R) 82801EB USB Universal Host Controller - 24DE
@ Intel(R) 82801EB USB2 Enhanced Host Controller - 24DD
@ USB Root Hub
@ USB Root Hub
v
v
v
L]

USB Root Hub
USE Reot Hub
USB Root Hub
USB Serial Converter

The Device Manager will still show a device under Other Devices but in addition to this
there is a new entry under Universal Serial Bus Controllers indicated in the screenshot

above as the USB Serial Converter. This indicates the bus

layer of the driver is installed.

Installing the Virtual Com Port layer of the driver is almost a repeat of the last few steps.

Right click on the other device (TTL232R in this example)
below.

= Device Manager
File Action View Help

s | T HE S B RS

to bring up a menu as shown

[F=5 EoR =)

4 g2 glunn-PC

/8 Computer

g Disk drives

K, Display adapters

es DVD/CD-ROM drives

&3 Floppy disk drives

EH Floppy drive controllers

g IDE ATA/ATAPI controllers

&2 Keyboards

)ii, Mice and other pointing devices
& Monitors

&F Network adapters

\[» Other devices

o ;‘D‘:FTLC,I Update Driver Software...

[ Processg  Diseble

[N

& Sound, v Uninstall

{8 System ¢

§ Universs|  Scanfor hardware changes
Properties

Launches the Update Driver Software Wizard for the selected device.

From the displayed menu select “Update Driver Software
for an automatic search or a manual search.
Select the second option to browse manually.
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In the address box put the exact location where the drivers have been saved to. This may be
on a CD orin afolder on the PC. It is not necessarily the exact same location as shown in the
screenshot. The drivers could have been saved anywhere of the users choosing.

@  Update Driver Software - USB Serial Port
Browse for driver software on your computer
Search for driver seftware in this location:
RIVERS\CDM 2.04.16 WHQL Certified\CDM 2.04.16 WHQL Certified + Browse.. |
[T Include subfolders
< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.
(Concel |

After entering the address select “NEXT” to start the installation.
When the installation is finished a completion screen is displayed.

Note this screen also displays the COM port assigned to the device. Press Close to close this
window and go back to the Device Manager Window.

=4 Device Manager
File Action View Help

& T HE & B8RS

,:H Floppy drive controllers

g IDE ATA/ATAPI controllers

b D Keyboards
"E Mice and other pointing devices

> & Moniters

> -&¥ Network adapters

4 77 Ports (COM & LPT)

i 1Y Communications Port (COML)

i--TF Printer Port (LPT1)

_ % USB Serial Port (COM3) ¢
[ Processors

»-# Sound, video and game controllers
M System devices
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This time the Device Manager does not have a FT232R entry under Other Devices but does
show entries under Universal Serial Bus Controllers and Ports (COM & LPT). The above
screen shot displays a correct installation. The device is now ready to use on COM3.

Note: Not all devices will install to COM3. The COM port allocation is determined by the
installation wizard on the basis of the next free com port as designated in the PC registry

Note: the full installation instructions can be found at
AN_119_FTDI_Drivers_lInstallation_Guide_for_Windows7.pdf on www.ftdichip.com
website.

System Usage
Connect Pulser or PulserPlus to the PC and check in the control panel the COM port
assigned to the device. See above on finding COM port number by browsing Device

Manager.

Choose Pulser from Start menu to launch the Pulser software.

Pulser
FLULSEE

| [l Programs

The main Pulser screen will appear. Select the appropriate COM port from the list (28 in this
example). If the appropriate COM port number does not appear at the list choose “Refresh”
to allow the system to rescan available COM ports. When device is connected “Prizmatix
PulserPlus is connected” message will appear at right bottom corner. While the search of
the device you will notice “Please wait!” message. If device is not found the “No
Connection” message will be displayed.
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File Options Help

T1 l‘!. P1I | P20 | P21
Train 13

Train 1

Pulser software will automatically recognize the type of the Pulser device (Pulser or
PulserPlus). The information is displayed at PulserPlus Setting tab by a check box. For initial
use select PC-Computer from Operation Mode menu.

£ (0) Execute pulse sequence after START Prizmatix Pulser Plus is connected

The Pulser Windows software features a simple Graphical User Interface (GUI) for
configuring multiple single or bi-phasic pulses in multiple trains. Go to the Train Setting tab
to access these settings:
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File Options Help

it ST O 2 23 ¥

I I
!

Train 12
L.

4 (0 execute putse sequence atersTART [ Prigmatix PulserPlus s comnected

The trains set at Train Setting tab create a Group (a group of Trains). The Group properties
can be viewed at Group Settings tab:

Total Sequence Time

! () Execute pulse sequence after START

For initial testing of the Pulser device, connect the Pulser TTL Out to TTL input connector on
the Prizmatix LED Current Controller and set the following parameters:
On PulserPlus Settings Tab:

e Operation Mode: PC-Computer

e Set all TrigOut parameters to zero (“0”) at this time
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File Options Help

S e el Rl

(7]
- PC - Computer

o (0) Execute pulse sequence after START Prizmatix Pulser Plus is connected

On Train Settings Tab:

Total # (numbers) of Trains (for example 10)

P1D — Pulse 1 Duration [msec] (for example 200)

P1l —Pulse 1 Interval [msec] (for example 200)

Select Operation Mode: (0) Execute pulse sequence after START

PIl | P2
.. wa e

TI Pl P11
4 e e

I

0 e poreseqvence ater SR Pramots Pl Pis commected

On Group Settings Tab:
e Set Total # (number) of Groups (for example 1)
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File Options Help

Group Settings I Train Settings | Pulser Pius Settings |

I Total # of Groups || L

=— = M__m__|

Gl - Group Interval [sec] |0

TT - Total Sequence Time [2ec] Id I
Mumber of Trigln H. 1
Start Sequence I STOP
EXIT l
b ' 1 ' ' 1 ' ' v ' ;
0 0.5 1 15 2 25 3 a5 4 45
Select COM port (§COM28 El
Select Operation Mode: ;,ll'Dj- Execute pulse sequence alter START IFn!mahx Pulger Plug is connected

Notes:
e “Group Duration” is calculated from the values assigned at the “Train Setting” tab.
e “Group Interval” field is not active since the current setting of “Total # of Groups” is
1. If you change the “Total # of Groups” value to larger than 1 the “Group Interval”
field will become active.
e “Total Sequence Time” is calculated from the values assigned to all other fields.

On the back panel of the device place the PC-SA switch into PC position. The small indicator
LED near PC will turn to ON. The small green indicator LED light above USB connector will
start to blink at about 1 Hz, indicating that the Pulser device is ready and awaiting
instructions to be sent from the Prizmatix Pulser software.

Press ”Start Sequence” button in the software window. The small green indicator LED light
will stop blinking while the TTL Out will send the programmed pulses to the LED driver TTL
input. When the pulse train is finished the green LED indicator will resume blinking at about
1 Hz.

P2D - Pulse 2 Duration [ms] |0 T I

P21 - Pulse 2 Interval [ms] 0

Start Sequence sTOP i
EXLL I 0 100 200 300 400 500 600 700 800 |
Salact COM mﬁcwzs = Time [msec]
Select Operation Mode: q[.’ﬁ] Execute pulie sequence after START [ﬁ'll“ﬂﬂlt Pulser Plus is connected
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Software Menu

The Pulser software features File, Options and Help menus.

ﬂ Prizmatix Pulser

Options  Help File [ONTN Help

Open Settings Ctrl+0 Open Log File Ctrl+L User Manual ... Ctrl+M
OIC  Enable Log - N
i rizmatix Website ...
Save Settings Curl+S Define Log Filename ... Ctrl+D
Save Settings As ... About Pulser ...

Create Command String ...
Exit Ctrl+F4

Update Firmware ... Ctrl+U

File>Open Settings

Enables user to open a saved settings file. See next menus.

File>Save Settings

Enables user to save current Pulser / PulserPlus settings into predefined file. See next menu.
File>Save Settings As...

Displays a dialog box enabling the user to save current Pulser / PulserPlus settings into a
new file. This option enables multiple user to share the Pulser device in a convenient way.
File>Exit

Exit the Pulser software. The software saves the setting before exiting.

Options>Open Log File

Enables user to open currently used Log file. See next menus.

Options>Enable Log

Enables the logging of Pulser activity into predefined file. When Logging is enabled a check-
mark will appear near the Enable Log menu.

Options>Define Log Filename...

Enabling the user to choose new Log file name.

Don’t forget to check the Enable Log menu to activate the Logging.

Options>Create Command String...

Enabling the user to create Command String to call Pulser hardware from other software
such as Noldus EthoVision® XT.

Options>Update Firmware

Displays a dialog box enabling a user to update the Pulser microcontroller firmware. Please
don’t use this menu unless you received explicit instructions from the Prizmatix technical
team.
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Help> User Manual...

Displays the user manual PDF file.

Help> Prizmatix Website...

Opens the Prizmatix website (www.prizmatix.com) at default browser.
Help> About Pulser...

Displays a dialog box with information.

Trigger Operation Modes

Prizmatix Pulser enables the user to choose one of five Operation Modes related to Trigln
(Trigger In):

(0) Execute pulse sequence after START

(1) Execute pulse sequence once after trigger(s)

(2) Execute pulse sequence each time after trigger(s)

(3) Execute pulse sequence after trigger HIGH, then stop when LOW

(4) Execute pulse sequence after trigger LOW, then stop when HIGH

SEISCL WUV pOrL I’u LUMLZS J

Select Operation Mode: ?)' + (0) Execute pulse sequence after START natix Pulse

(1) Execute pulse sequence once after trigger(s)

(2) Execute pulse sequence each time after trigger(s) e
(3) Execute pulse sequence after trigger HIGH, then stop when LOW

(4) Execute pulse sequence after trigger LOW, then stop when HIGH
Note: The discussion of Operation Modes is relevant to both Pulser and PulserPlus devices.

Mode (0): Execute pulse sequence after START

In this mode the sequence will not depend on the trigger input state. The pulse sequence
will start after clicking on “Start” button in the software window.

The small indicator LED light on Pulser device will blink at about 1 Hz while waiting for the
click on “Start” button. During the pulse train the small LED indicator will stop blinking.
To terminate operation mode (0) press “STOP” button on the Pulser PC software.

Mode (1): Execute pulse sequence once after trigger(s)

In this mode the user connects the TTL trigger cable from the triggering device to the
“Trigger In” BNC connector. After clicking the software “Start” button, the green LED
indicator will start blinking at a rapid rate (about 10 Hz) indicating that the Pulser is waiting
for a "Trigger In" signal. When “Trigger In” receives TTL High, the green indicator LED will
stop blinking and the TTL Out will send the programmed pulses to the LED driver TTL input.
When the pulse train will be finished the green LED indicator will resume blinking at about 1
Hz. Additional TTL High signal at “Trigger In” will not restart the pulse sequence until the
user will click the software “Start” button and “Trigger In” will receive TTL High signal.
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To terminate operation mode (1) press “STOP” button on the Pulser PC software.
User can specify number of triggers the “Trigger In” should receive to start the sequence of
programmed pulses at “TTL Out”

File Ol:liclns Help

erpgnings ‘ Train Settings | Pulser Plus Settings |

Total # of Groups 1

GI - Group Interval [sec] 0

TT - Total Sequence Time [sec] 4

&b 6l 6D 61

Total Sequence Time -s-ppopon

Number of Trigln )13_ I

Start Sequence |
EXIT I
i 1 1 1 1 1 1 1 i [
0 05 1 15 2 25 3 35 4 45
Select COM port: |!5 com28 -
Select Operation Mode: :)1111 Execute pulse sequence once after trigger(s) ] Prizmatix Pulser Plus is connected

Mode (2): Execute pulse sequence each time after trigger(s)

Connect the TTL trigger cable from the triggering device to the “Trigger In” BNC connector.
After clicking on the software “Start” button, the green LED indicator will start blinking at a
rapid rate (about 10 Hz) indicating that the Pulser is waiting for a “Trigger In” signal. When
the “Trigger In” receives TTL High, the green LED indicator will stop blinking while the TTL
Out will send the programmed pulses to the LED driver TTL input. When the pulse train is
finished the green LED indicator will resume blinking at about 1 Hz. An additional TTL High
signal at "Trigger In" will re-initialize the programmed pulse sequence.

To terminate operation mode (2) press “STOP” button on the Pulser PC software.

User can specify number of triggers the “Trigger In” should receive to start the sequence of
programmed pulses at “TTL Out”

Mode (3): Execute pulse sequence after trigger HIGH, then stop when LOW

Connect the TTL trigger cable from the triggering device to the “Trigger In” BNC connector.
After clicking on the software “Start” button the green LED indicator will turn OFF until
“Trigger In” receives TTL High. When Trigger In will receive TTL High level, the Pulser will
generate the user defined pulse sequence until the "Trigger In" will return to TTL Low level.
During generation of the pulse sequence the LED indicator will be continuously ON.

To terminate operation mode (3) press “STOP” button on the Pulser PC software.

Remark (PulserPlus only): if Trigger Out was set, it will start after completion of the TTL
pulse sequence (when “Trigger In” will go to Low).
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Mode (4): Execute pulse sequence after trigger LOW, then stop when HIGH

Same as Mode (3) but “Trigger In” waits for TTL Low to start generation of the user defined
pulse sequence. The TTL High will stop the pulse sequence.

Remark (PulserPlus only): if Trigger Out was set, it will start after completion of the TTL
pulse sequence (when “Trigger In” will go to High).

Trigger Out Settings

PulserPlus device enables triggering or various external devices after completion of the TTL
pulse sequence. Use TrigOut BNC on the PulserPlus device front panel to connect external
device TTL input (OVolt — LOW, 5Volt HIGH).
On PulserPlus Settings Tab:

e TrigOut Delay After Sequence Finish [ms] (for example 10)

e TrigOut Duration [ms] (for example 2000)

e TrigOut interval [ms] (for example 2000)

e Number of TrigOut Pulses (for example 3)
The TrigOut can work in both PC-Computer mode as well as in SA — Stand Alone Mode, see
below.

£ prizmatix Pulger — T —— T TS = 7| -

File Options Help

Group Settings | Train Settings I Pulser Plus Settings
Pulser Plus -~ |

TrigOut Delay After -/ -
uence Finish [ms] "
[rigout ouration (ms1 ] 2000 I . Train 41| . traine

| Trigout Interval tms) | 2000 |

| N.of Trigout Puises 5 |
Operation Mode 1: PC - Computer

Start Sequence

A I 0 100 200 300 400 500 600 700 800
Time [msec]

Select COM port: §COM28 B

Select Operation Mode: :)] (0) Execute pulse sequence after START Prizmatix Pulser Plus is connected

Stand Alone Mode

SA — Stand Alone Mode available only for PulserPlus device. In SA-Mode PulserPlus device
can operate without computer while the power supplied to the device from a general
purpose small USB power adaptor (like wall plugged devices used for cellular phones
recharging). The PulserPlus will start the pre-programmed sequence after user will press the
Start button (PC-SA switch on the back panel shall be in SA position).
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To program the Pulser from PC software chose the SA — Stand Alone Prog. from Operation
Mode dropdown menu at PulserPlus Setting tab and place the PC-SA switch at PC position
during programming.

e o 2 o

£ prizmatix Pulser

File Options Help

Group Settings | Train Settings ~ Pulser Plus Settings I
Pulser Plus |/ |
TrigOut Delay After -/ |—| |_| |
Sequence Finish [ms] *
TrigOut Duration [ms] ;107 \ Train §1 . 3 Train §2
TrigOut Interval [ms] [0 '

N. of TrigOut Pulses |0 |

TI [PlQ P11 B2D P21 TI
vwle ey e #

|oporaﬁonllode ;SA - Stand Alone Prog. |

Start Programming I STOP | 1 | |
I “ ‘ 0 ' 1
EXET 0 100 200 300 400 500 600 700 800

Select COM port: |¥ COM28 j Time [msec]
Select Operation Mode: i (0) Execute pulse sequence after START | Prizmatix Pulser Plus is connected

Note that due to change of Operation Mode to SA — Sand Alone Prog. the “Start Sequence”
button was renamed to “Start Programming”.

After pressing “Start Programming” (PC-SA switch shall be at PC position during
programming) following dialog box will appear:

Pulser Plus has been programmed successtully

Now in order to use the device in Stand Alone (SA) mode, change the PC-SA switch to SA
position and press Start button on the PulserPlus device.

Note: PulserPlus cannot be programmed when PC-SA switch is set to SA or OFF positions
but ONLY at PC mode.
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How to Call Pulser Hardware from Other Software

The Pulser or PulserPlus can be used with MATLAB, LabVIEW and any HyperTerminal-like
software capable of sending and receiving simple ASCIl commands over a USB interface.
In order to send commands to the Pulser the COM port should be configured with following
settings:

Bits per second: 57600

Data bits: 8

Parity: None

Stop Bits: 1

Flow Control: None

The setting can be changed at Device Manager (see Pages 9 and 12). Right Click the
Prizmatix DRV device and select Properties from the list:

L¥ Network adapters
4 Y3 Ports (COM & LPT)
Y3 ECP Printer Port (LPT1)
"% Intel(R) Active Management Technology - SOL (COM3)
"' Prizmatix DRV Update Driver Software...

D Processors Disable
“F Sound, video and

4 Uninstall
&/ Storage controller
& System devices Scan for hardware changes
§ Universal Serial Bu Properties

The COM Port settings can be configured at the Port Settings tab:

Prizmatix DRV (COM6) Properties [

General| Port Setiings | Driver | Details|

Data bits:
Barity:

Stop bits:

=z
II |o II
S
o
4 4

Flow control: |None

[ Advanced ] I Restore Defaults ]
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The Pulser or PulserPlus device can accept commands send to the serial COM port. See
below how to create Command String easily from Options nemu.
The Command String has following format:
MTNT, BI,P1D,P1I,P2D,P2I,TNG,GI,OM,NoT, ToDy, ToDu, ToIt, ToNu@
Where
M — Command prefix. No comma (“,”) between “M” and next data
TNT — Total # of Trains [1, 2...]
TI — Train Interval [msec]
P1D — Pulse 1 Duration [msec]
P1TI — Pulse 1 Interval [msec]
P2D — Pulse 2 Duration [msec]
P2I — Pulse 2 Interval [msec]
TNG — Total # of Groups
GI — Group Interval [sec]
OM — Operation mode
for Pulser:
choseoneofOorlor2or3or4
(for definition see section Trigger Operation Modes at page 21)
for PulserPlus in PC — Computer mode:
the values for OM are: 100<0M<104
chose one of 100 or 101 or 102 or 103 or 104
(Mode 100 correspond to Mode 0 of Pulser,
Mode 101 correspond to Mode 1 of Pulser etc..)
for PulserPlus in SA — Stand Alone Prog. Mode:
the values for OM are: 110<0M<114
chose one of 110 or 111 or 112 or 113 or 104
(Mode 110 correspond to Mode 0 of Pulser,
Mode 111 correspond to Mode 1 of Pulser etc..)
NoT — Number of Trigin [1, 2...]
ToDy — TrigOut Delay from last Train finish [msec]
ToDu — TrigOut Duration [msec]
ToIt —TrigOut Interval [msec]
ToNu - Total Number of TrigOut [0,1,2...]
@ - character “@” indicate end of command.

Notes:
e Nocomma*“” is needed after "M" character — the prefix
e Nocomma?®“,” is needed before "@" character — the suffix
e All sent numbers should be integers (whole numbers)
e Atthe end of a string there's no need to send “End of Line”, “Carriage Return” or any

other termination character
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Examples:

Example of command for Pulser

M TNT, TI, P1D, P1I, P2D, P2I, TNG, GI, OM, NoT@
M 10, 0, 200, 200, 0 , 0 , 1 , 0,0, 1 @

Use without spaces like:
M10,0,200,200,0,0,1,0,0,1@

Example of command for PulserPlus PC — Computer mode
M TNT, TI, P1D, P1I, P2D, P2I, TNG, GI, OM, NoT, ToDy, ToDu, TolIt, ToNu@
M 10 , 0 , 200, 200, 0 , 0 , 1 , 0, 100, 1 , 1000, 200 , 200 , 5 @

Use without spaces like:
M10,0,200,200,0,0,1,0,100,1,1000,200,200,5@

Example of command for PulserPlus SA — Stand Alone Programming mode
M TNT, TI, P1D, P1I, P2D, P2I, TNG, GI, OM, NoT, ToDy, ToDu, ToIt, ToNu@
M 10, 0, 200, 200, 0 , 0 ,1 , 0, 110, 1 , 1000, 200 , 200 , 5 @

Use without spaces like:

M10,0,200,200,0,0,1,0,110,1,1000,200,200,5@

The sequence will start after user will change the switch PC-SA to SA and press Start button
on the back panel of PulserPlus device.

While working at operation modes (0) or (1) after the Pulser will finish an operation it will
send a Finish command to the PC:
F (Capital F)

If Pulser is operated in operation mode (2) or (3) it will not send a Finish command as it
always waits for new trigger(s). The execution of operation mode (2) or (3) can be
terminated by Stop command as described below.

The Pulser can accept a Stop command to terminate an operation. The Stop command can
be sent to the Pulser in operation modes (0) - (3). The Stop command format is:

SEOL  (Capital S followed by End of Line)

After the Pulser will terminate an operation it will send to the PC:

A (Capital A)

When PulserPlus SA — Stand Alone Prog. Mode and programming command includes
operation mode 110<0M<114, PulserPlus will send receive confirmation to the PC:
R (Capital R)

Command String Generator
Pulser Windows software enables user to create the Command String from Options menu.
Follow these steps to create the Command String:

a) Connect the Pulser or PulserPlus device to the PC.
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b) In case of PulserPlus move the Operation Mode Selection switch (PC-OFF-SA) to PC
position.

c) Select correct COM Port and wait until the software will synchronize with the Pulser
Device. At bottom-right corner a blue message will appear

d) Set the Operation Mode, Pulse Sequence and all other required parameters

e) Select Create Command String from Options menu.

f) Following dialog will appear:

Select and Copy the Command String:
M10,0,200,200,0,0,1,0,100,1,1000,200,200,5@

Close

g) Select the Command String (click inside the dialog box, press Ctrl+A, Ctrl+C)
h) Click inside the target software and paste the Command String (press Ctrl+V).
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Appendix A: Setup of Pulser Device Drivers on Win. XP PC System

In order to setup the Pulser Device Drivers on Windows XP system please start the setup
procedure according to section “Setup of Pulser Device Drivers” above up to a referral to
Appendix A. and proceed from here:

The Hardware Update Wizard window will appear:

Hardware Update Wizard

Welcome to the Hardware Update
Wizard

Windows will search for current and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site (with your permission).

Bead our privacy policy

Can Windows connect to Windows Update to search for
software?

O Yes, this time only
O Yes, now and every time | connect a device
(® No, not this time

Click Next to continue.

ey

Choose “No, not this time” and click “Next”. At the next screen choose “Install from a list or
specific location” and click “Next”.

Hardware Update Wizard

This wizard helps you install software for:

Arduino Uno

‘) If your hardware came with an installation CD
< or floppy disk, insert it now.

‘What do you want the wizard to do?

O Install the software automatically (Recommended)
(® Install from a list or specific location (Advanced)

Click Next to continue

< Back | Neﬁ > Cancel

On the next screen choose “Include this location in the search” and browse My Computer
for driver software at:

C:\Program Files\Prizmatix Pulser\Drivers and click on Next.
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Found New Hardware Wizard

Please choose your search and installation options.
[

@ Search for the best driver in these locations.

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

e Include this location in the search:

I C:\Program Files\Pulser\Drivers v ' Browse

Onon‘l search. | will choose the driver to install.

Choose this option to select the device driver from a list Windows does not guarantee thatthe
driver you choose will be the best match for your hardware.

[ <Back H Next> l [ Cancel

A new window will appear:

Found New Hardware Wizard

Please wail while the wizard installs the software..

j Prizmatx Pulsar

Immediately followed by another window, click “Continue Anyway”:

Hardware Installation

!: The software you are installing for this

Prizmatix Pulser

has not passed Windows Logo testing to verify its compatibility with
Windows XP. (Tell me why this testing is important)

Continuing your i ion of this soft may impair or
destabilize the correct operation of your system either
immediately or in the future. Mi ft gly
that you stop this i ion now and the

vendor for software that has passed Windows Logo testing.

[ Continue Anyway ] STOP Installation I

After few seconds the procedure will be completed and a final window appear:
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Found New Hardware Wizard

Completing the Found New Hardware
Wizard

The wizard has finished installing the software for.

3 Prizmatix Pulser

Click Finish to close the wizard.

Click on “Finish” to complete the setup.

Once the driver installation is complete the Pulser software can be used.

Appendix B: Known Software Issues

Error 8

Problem: After pressing EXIT button you receive an Error Message Box: “Error 8 occurred at
Open/Create/Replace File...”.

Solution: The problem is due a file-save permissions issue. It occurs during EXIT when Pulser
software tries to save the current software configuration into a file.

We need to change the Privilege Level of the Pulser.EXE file:

Press Start button, Right click the Pulser and select Properties from the drop-down menu

Open
% Run as administrator

Pin to Taskbar De
Unpin from Start Menu

Remove from this list

Properties

| 2 Programs

2 /M ® Ll

Click on Open File Location button to view the Pulser.exe file in the folder.

rams and files el ‘ .
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- ———
#L: Pulser Properties s
| General| Shorteut | iibility | Security | Details | Previous Versions| |/

]%I'L Pulser
sek

Targettype:  Application

Targetlocation: Prizmatix Pulser I
Targer
Startin: “C\Program Files|Prizmatx Puisen”

Shorcutkey:  None

Bun [Nomal window ¥
comment

Open Eile Location Change Icon..

Advanced..

Right click the Pulser.exe file and select Properties from the drop-down menu

|« Program Files » PrizmaticPuiser » v | 49 [ Search PrzmatixPutser L
Organize> [T Open  Bum  New foider = 1 @
L. Ocean Optics 4 Nome Type
b PicC
). Drivers
. PrizmatixPulser
Puiser aliases
L. QuickTime .
. Reference Assemblies as Mlosion
o & ) Pulserini Opa
enesas Electronics
2 &) Aksercoigin 4 Run as administrator
). ScanSoft Troubleshoot compatibilty
8 Sape i @ Send to Fax Recipient
L StellarNet < sl »
Pulser.exe Date modified: 10/03/2013 14:39 ¥ Scan for viruses
JUL  aee Size: 272M8 ¥ Check reputation in KSN
PULSER Date created: 10/03/2013 1439 R
Pin o Start Menu

Restore previous versions
Send to

Cut
Copy

Create shortcut
% Delete
% Rename

Pre

On Compatibility Tab of Properties dialog box click on Change Setting for all users check
"Run this program as an Administrator" and press OK on both dialog boxes:

r — N
2% Pulser.exe Properties “ Pulser.exe Properties o - - u
General| Compatibiity | Security | Details | Previous Versions " Compatibilty for ol users |

Ifyou have problems with th onan

earlier version of Windows, select the compatibility mode that matches If you have problems with this program and it worked correctly
that earlier version. on an earlier version of Windows, select the compatibility mode
Help me choose the settings that matches that earlier version.

Compsatibility mode Compatibility mode

[C]Run this program ibilty mode for]
Windows XP (Service Pack 3) - [ Run this program in compatibility mode for:
windows XP (Service Pack 3) -
Settings
[ Run in 256 colors Settings

|71 Run in 640 x 480 screen resolution ["] Run in 256 colors

[|Disable visual hemes []Run in 640 % 480 screen resolution

Disable desklop composition
B peomp [ pisable visual themes
[ Disable display scaling on high DPI setings. |
[ pisable desktop composition
Privilege Level [ isable display scaling on high DPI settings
|1 Run this program as an administrator

Frivilege Level /
settings for all users h I un this program as an administrator I

> o [ow ] [

From now the Pulser.exe will have permission to save configuration files and the Error
message will not appear again.
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Appendix C: Updating Pulser Firmware

Don’t perform Firmware Update unless you received explicit
Instructions from the Prizmatix technical team.

Open the Update Firmware dialog by selecting Options >Update Firmware from Pulser
software menu.

Select Device COM port:
I%coma M
m Select Firmware Updating File (*.hex)

Selected Firmware Updating File (*hex):

C:\Program Files (x86)\Prizmatix Pulser 2.3\Firmware\Pulser_05_2.cpp.hex

Start Update Quit without Update

1) Select the correct COM Port (COM18 in this example). See section “Setup of Pulser
Device Drivers” in this manual for details how to find the Pulser COM port.

2) Click “Select Firmware Updating File (*.hex)” button and browse to
C:\Program Files (x86)\Prizmatix Pulser 2.3\Firmware\
Pulser 05 2.cpp.hex

or other appropriate *.hex file.
3) Click “Start Update” button to begin update.

When the update is completed successfully the following dialog box will appear:

L -
FILZEI

Thank you for updating!

| Close |

Click “Close”.
Your Pulser is now updated with the latest firmware and ready to go.
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Appendix D: Setup of Pulser Device Drivers

After successful setup of the Prizmatix Pulser software, connect the Pulser to the computer

with the supplied USB cable.

Windows will begin the standard driver installation procedure and after a few moments the
process will fail.

Click on the Start Menu, and open up Control Panel

Navigate to System and Security. Next, click on System. Once the System window is up,

open the Device Manager.

An alternative way to get to device manager is to right-click on the “My Computer” icon on

the desktop and choose “Manage” from the menu.

Choose Device Manager on the left panel and look for “?” unknown device in the list in the

right panel.

Open

£  Move to Dropbox

¥« Scan for viruses
« Check reputation in KSN
Kaspersky Application Advisor

Map network drive...

Eile Action View Help

s 2@ 0 HE =

A Computer Management' 4 j Eli-PC

4 {f} System Tools
(© Task Scheduler
» @& Event Viewer
2l Shared Folders
& Local Users and Gry

(N Darfarman
orage

=% Disk Management
4 Services and Applicat

e DVD/CD-ROM drives
- 0% Human Interface Devices

» == Keyboards

%’ Batteries

0 Bluetooth Radios
& Computer

- Disk drives

& Display adapters

{.'j Imaging devices
L¥ Intel WiUSB

7 Mice and other pointing devices
& Monitors
L¥ Network adapters

Y ECP Printer Port (LPT1)
'? Intel(R) Active Management Technolog
B Processors
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Right click on the unknown device and choose the "Update Driver Software" option.

File Action View Help
e« 2B 0 BE ® B &S
& Computer Management A;é Eli-PC

4 [} System Tools > E Batteries
» (@ Task Scheduler > 9 Bluetooth Radios
» @ Event Viewer > - Computer
> gl Shared Folders by Disk drives
» & Local Users and Gni > --‘E. Display adapters
» (8 Performance > ) DVD/CD-ROM drives

ﬂ'ﬁ Human Interface Devices
‘—ﬁ Imaging devices
[E¥ Intel WiUSB
= Keyboards
- ¥ Mice and other pointing devices
I_- Monitors
-E¥ Network adapters
4|5 Other devices
|5 Unknown devic
4 __f?- Parts (COM & LPT) I Update Driver Software...
Y3 ECP Printer Port Disable
f?’ Intel(R) Active M Uninstall
> n Processars
» £ Sound, video and g
» €z Storage controllers Properties
> - System devices

=4 Device Manager
4 22 Storage

= Disk Management
- 54 Services and Applicat

v vV VW WV

Scan for hardware changes

From now will be some difference between Win XP and Win VISTA/7/8 systems.. For
installation on Win XP see Appendix A
The Update Driver Software dialog will appear:

»
N\ L Update Driver Software - Unknown Device
-

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver
software for your device, unless you've disabled this feature in your device
installation settings.

< Browse my computer for driver software
Locate and install driver software manually.

Choose “Browse my computer...”

On next screen in section “Search for driver software in this location” Browse my computer
to driver software:

C:\Program Files (x86)\Prizmatix Pulser\Drivers and click on Next.
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4
@ Il Update Driver Software - Unknown Device
.

Browse for driver software on your computer

Search for driver software in this location:

IC:\Program Files (x86)\Prizmatix Pulser\Drivers]

v Browse...

[¥] Include subfolders

# Let me pick from a list of device drivers on my computer

This list will show installed driver software compatible with the device, and all
driver software in the same category as the device.

A new window will appear, immediately followed by a window of Windows Security. Click
“Install”

. 3

< Il Update Driver Software - Unknown Device
B

Installing driver software...

= | —

=] Windows Security

Would you like to install this device software?

Name: Prizmatix USB Driver
wee” Publisher: Prizmatix Ltd.

D Always trust software from "Prizmatix Ltd.".

i Dop't Install |

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

After few moments the installation will be completed and a dialog box will appear:
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() Il Update Driver Software - Prizmatix DRV (COM18) — u
-

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

Prizmatix DRV

Note the COM port number displayed at the top of the dialog box (COM18 in this example).
Click on “Close” to complete the setup.

Now open the Device Manager. The Prizmatix Pulser device will be found in the list in the
right panel. Please notice the COM port number (18 in this example).

Eile Action View Help

2B E HE 8| @ %S

A& Computer Management || 4 3 Eli-PC
4 i} System Tools & Batteries
» (@ Task Scheduler > 9 Bluetooth Radios
» @] Event Viewer & Computer
@ Shared Folders a Disk drives

» & Local Users and Gri| l;',‘ Display adapters
sacnanca ) DVD/CD-ROM drives

» W7 Human Interface Devices

: » %5 Imaging devices

i# Disk Management £ Intel WiUSB

‘ F Services and Applicat = Keyboards

» - Mice and other pointing devices

| I/ Monitors

¥ Network adapters

Y7 Ports (COM & LPT)

YF ECP Printer Port (LPT1)

[N

el gment Technology - SOL
"3 Prizmatix DRV (COM18)|
q PTOCesSS0

| {5 Sound, video and game controllers

Once the driver installation is complete the Pulser software can be used
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