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Microsoft Windows XP SP3, Vista SP2 (32/64), Windows 7 SP1 (32/64)
Windows 8 (32/64), Windows 8.1 (32/64), Windows 10 (32/64)

Mac OS 8/9, OS-X

Linux 2.4 and greater
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1. Introduction

The Black Box ToolKit USB TTL Module enables you to quickly and easily TTL event mark
from any Experiment Generator or other software that supports a standard serial port
under Microsoft Windows. It can be used in any environments where there is a need to
event mark, e.g. EEG, eye tracking etc. You should bear in mind that the TTL Module is
locked to the time domain of your Experiment Generator, i.e. when you instruct it to
produce a TTL signal you are relying on your Experiment Generator to output the serial
bytes required at the time you request them. For an example of what this may mean for
your experiment you are advised to consult section 5 of this guide.

The Module itself is designed to act as a parallel port replacement for PCs that have only
USB ports and has 8 TTL input lines and 8 TTL output lines.

You have the option of using existing
parallel cables to interface with your own

I ipckDox Joolich

USB TTL . .

Module equipment via the male 25-way D
e connector. Alternatively you can make use
0000000000 D® .
000030302298 of the optional BBTK USB TTL Module

e ‘ breakout board (shown below) which is
connected to the Module by the supplied

25-way parallel cable.

Permanently connect your own devices
with a custom break out lead

USB/TTL Module Extension

USB/TTLI Interface Board. V1.0
Bleck Box Toolk:it Ltd. e 2015

Ground (GND) :\ Ground (GND)
Ground (GND) ( \ Ground (GND)
Ground (GND) ) Ground (GND)
Ground (GND)  se———eee ) e Ground (GND)
TTL Out 1 e @ 4—— TTLIn1
TTL Out 2 G ) 44— TTLIn2
TTL Out 3 @ ',;) 4———— TTLIn3
TTLOut4 e ) 4—— TTLIn4
TTLOut 5 ‘_ 5 ‘_ TTLIn5
TTL Out 6 4.— @ <— TTLIn6
TTLOut 7 e ) 44— TTLIn7
; ‘_ TTLIn 8

TTL Out 8 4—

USB/TTL Module

Connect to 25-Way D on the front of
the USB TTL Module using a parallel cable

Copyright © 2021 The Black Box ToolKit Ltd. All rights reserved. Release Candidate 3
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Using the Module to event mark is simple. Once installed all you need do is open the
linked serial port and send a two byte hexadecimal string. For example to event mark on
TTL Output Line 1, open the serial port and send the hex bytes 01. To stop send 00.

To receive incoming TTL signals sent from your equipment on the TTL Input Lines you
would monitor the serial port for two bytes being received, e.g. 01 indicates that your
equipment has sent TTL Input Line 1 high (+5V).

Examples of event marking a stimulus onset and duration are shown below for several
popular packages. Note that these are simple examples and that you are responsible for
proper implementation.

Before each use you should ensure that the serial port driver is installed and
configured correctly (see section 2) and that timing validation checks have been
carried out (see section 3).

PsychoPy E-Prime® MATLAB

|

import serial Serial WriteString “01” s = serial('COM4');

ser = serial.Serial(0, 115200, <My Stimulus Image Shown Here> set(s, '‘BaudRate’, 115200, 'DataBits’, 8, 'Parity’, 'none’,
timeout=1) Serial.WriteString “00” 'StopBits', 1, 'FlowControl', 'none’, 'Terminator’, *);
ser.write('01") fopen(s);

<My Stimulus Image Shown Here> fprintf(s,'RR");

ser.write('00") pause(1);

ser.close() a=1

fprintf(s, '%02X', a);

<My Stimulus Image Shown Here>
a=0

fprintf(s, '%02X', a);

fclose(s)

delete(s)

clear s

1.1 USB TTL Module Pinouts

If you have chosen not to purchase the optional breakout board you may need to make up
your own parallel cable which maps to your specific devices TTL Input and Output pins
based on the Modules front facing 25-way D pinouts below.

TTL OUTPUTS TTL INPUTS Pins 2~9 correspond to TTL Output Lines
[+ 2 34 5 6 7 8][1 2 3 4] 1~8and pins 10~17 to TTL Input Lines 1~8.

000000000000
OO0V

|5 6 7 8] GND |
TTL INPUTS

Pins 18~25 are grounds.

Release Candidate 3 Copyright © 2021 The Black Box ToolKit Ltd. All rights reserved.
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The rear of the module has a standard USB
type B connector by which it is connected to
the PC doing the event marking.

Green and Red activity LEDs show Input
and Output activity respectively.

Copyright © 2021 The Black Box ToolKit Ltd. All rights reserved. Release Candidate 3
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2. Using the USB TTL Module for the First Time

2.1 Installing the Serial Port Driver

Before you can use the USB TTL Module you must install a simple driver and configure it
correctly. This ensures that the Module appears to your system as a standard serial or
COM port.

The exact process will vary depending on your Operating System. The example below
covers Windows 7 and assumes that Windows Update will automatically supply the
required drivers. For Windows 8, 8.1 and 10 the process is virtually identical. For Windows
XP and Vista you will find a Drivers folder on the installation CD. A Drivers folder is also
installed with the Modules configuration utility.

Before installation ensure that you are logged in with local administrator rights.
Using the supplied USB cable plug the USB TTL Module into a primary USB port. That is,
a USB port that is not shared with another device or is part of a hub or switch. This should

be a full speed USB 2 or 3 port.

The Green and Red LEDs on the rear of the Module will illuminate for 10 seconds as it
initialises each time it is plugged in.

) Driver Software Installation =) The very first time you plug in the Module it
Installing device driver software will be identified and drivers should be
BT USB TTL Module O Searching Windows Update. automatically downloaded for it from
Obtaining device driver software from Windows Update might take a while. Wlndows Update aS Shown
Skip obtaining driver software from Windows Update

" Drier SoftuareIntliation =l As the drivers are downloaded a tick will
Installing device driver software appear next to each Component.

USB Serial Canverter « Ready to use

USB Serial Port ! Searching Windows Update...
Obtaining device driver software from Windows Update might take a while.

Skip obtaining driver software from Windows Update

. DrverSofeware Instaliation =&l As part of the final step the Module will be
Your device is ready to use assigned a USB Serial Port COM number.
USB Serial Converter o Readyto use In this example, COM4. This is the serial
5B serslPort (coMA f Readyto use port you would connect to the USB TTL

Module through in order to event mark.

Release Candidate 3 Copyright © 2021 The Black Box ToolKit Ltd. All rights reserved.
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2.2 Troubleshooting Installation of the Serial Port Driver

Depending on how your PC is setup and which version of Windows you are running you
are running there are two methods to install the serial port drivers.

If you are not connected to the Internet you can install the drivers from the installation CD.
A Drivers folder is also installed with the Modules configuration utility.

E To check for successful driver installation in
;eﬁ;l“f?” j'|*“|“a e Computer Management, press the Win + R
g;amput;rManagement(Locan ~ % DESKTOP-TVUTZMB keyS on your k?yboard to Open”Run’ enter
v il oo 3 fuo ot and ot the command “compmgmt.msc” and then
ac Cheduler atteries -
{2 Event Viewer 3 Computer prESS Enter Or C“Ck OK
@ Shared Folders s Disk drives
#—_' Local Users and Groups L DispI’ay adapters . )
'3 Dore Mo T Pt If the serial port or Virtual COM Port (VCP)
& storge t <5 Floppy e contolers drivers have not been automatically
.-.' (1 anagemen uman Interrace Uevices . .
£l Services and Applications ‘;wIDEATAJ'ATAP\mntmIIErs installed you will see the BBTK USB TTL
0 Mioe o othes poiting devics Module listed under Other devices in
2 Nework acaptes Computer Management console.
w !’ Other devices
B& BETKUSE TTL Module -af—— i .
@ Ports (COM & LPT) To install the drivers follow method 1 or 2
™ Print queues
TR s below.

Method 1 — Pre-packaged Easy Setup

Browse to the Drivers folder using Explorer and then to the Windows folder. Next double
click on the CDM21228_Setup file to start installing the drivers. You can find the Drivers
folder either on your installation media/download, or in the folder the BBTK USB TTL
Module software was installed to.

I = | Application Tools  Windows
“ Home Share View Manage
= v A » ThisPC » Local Disk (C:) » BETK USE TTL Module » Drivers » Windows
i Cuick access Name
B Desktop 32 Bit
4 Downloads 64 Bit
5 | AM_103_FTDI_Drivers Installation_Guide_for VISTAFT 000080-1
[= Documents
E AM_104_FTDI_Drivers_Installation_Guide_for_ WindowsXPFT_000093-1

= Pictures
| AM_119_FTDI_Drivers_Installation_Guide_for_Windows7

B W

d Music %] AN_234_FTDI_Drivers_Installation_Guide_for_Windows_8-1
Temp ai| AM_396-FTDI-Drivers-Installation-Guide-for-Windows-10
B Videos 5| CDM 2 12 28 Release Info
COM21228 Setu
7@ OneDrive e S I},

If the User Account Control dialog pops up click on Yes to continue. When the installer
starts click on Extract.

Copyright © 2021 The Black Box ToolKit Ltd. All rights reserved. Release Candidate 3
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@ FTDI COM Drivers

FTDI CDM Drivers

Click Extract’ to unpack version 2.12.28.2 of FTDI's Windows
driver package and launch the installer.

www ftdichip.com

| Exh’acté | Cancel

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to worlk.

To continue, click Next.

m
=
2
v

Cancel
Ly

Device Driver Installation Wizard

License Agreement

- To continue, accept the following license agreement. To read the entire
% agreement, use the scroll bar or press the Page Down key.

IMPORTANT NOTICE: PLEASE READ CAREFULLY BEFORE ~
INSTALLING THE RELEVANT SOFTWARE:

This licence agreement (Licence) is a legal agreement between you
{Licensee or you) and Future Technology Devices Intemational Limited

of 2 Seaward Place, Centurion Business Park, Glasgow G41 1HH,
Scotland (UK Company Mumber SC136640) (Licensor or we) for use of
driver software provided by the Licensaor{Software).

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE w

(®) | accept this agreement Save As Prirt
(O | don't accept this agreement

< Back MNeadt > k Cancel

Device Driver Installation Wizard

The drivers are now installing. ...

= ey

Please wait while the drivers install. This may take some time to complete.

Nexdt Cancel

Completing the Device Driver

N\ Installation Wizard

N

The drivers wene successfully installed on this computer.

Driver Name Status

»/ FTDI CDM Driver Package - Bus/DZ¥X ... Device Updated
w FTDI CDM Driver Package - VCP Driver... Device Updated

< >

Cancel

Once the drivers have been automatically
installed you will receive confirmation and
you can click on Finish.

Release Candidate 3
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v ;“g:fﬂf:;jcﬂmpmcom After installing the drivers you should see a
ﬁ Communications Port (COM2) new USB Serlal POfl’, COM3 |n thIS eX&mp'e

W Printer Port (LPT1) H
R USB Sere Port (COM) e and also an entry for a USB Serial
= Print queues Convel’ter
I Processors
B Software devices
Ij Sound, video and game controllers
& Storage controllers
K= System devices
w ' Universal Serial Bus controllers
§ Generic USB Hub
Standard Enhanced PCl to USB Host Controller
Standard Universal PCl to USE Host Controller
USB Composite Device
USBE Root Hub
USE Root Hub

USB Serial Converter ff———

Once the serial port/Virtual COM Port drivers have been installed you should refer to
section 2.3, Configuring the Serial Port Driver, for details of how to configure them.

Before using the USB TTL Module you should install the Configuration Utility as outlined in
section 3.1 and also validate Event Marking Latency as shown in section 3.2.

Copyright © 2021 The Black Box ToolKit Ltd. All rights reserved. Release Candidate 3
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Method 2 — Manual Driver Installation

If you do not wish to run the prepackaged drivers outlined in method one you have the

option to install drivers manually. To do this you will need to open the Computer
Management console.

I Run X Press the Win + R keys on your keyboard to
open Run, enter the command
= Type the name of a program, folder, document, or Internet “Compmgmt.mSC” and then press Enter or
= resource, and Windows will open it for you. .
click OK.
Open: | compmgmt.msc v|
Cancel Browse...
& Computer Monagemens Click on BBTK USB TTL Module to highlight
File Action View Help . . h | k d h | k d .
e 2D BB EXG it, right click and then click on Update Driver
& Computer Management (Local)|[ v % DESKTOP-TVUTZMB Software
v} System Tools i Audio inputs and outputs e
(D) Task Scheduler 3B Batteries
2] Event Viewer [ Computer
52 Shared Folders s Disk drives
¥ Local Users and Groups [ Display adapters
(®) Performance & DVD/CD-ROM drives
A Device Manager 2 Floppy disk drives
w (55 Storage - Floppy drive controllers
& Disk Management ) Human Interface Devices
Ely Services and Applications =@ IDE ATA/ATAPI controllers
E= Keybeards
@ Mice and other pointing devices
[ Monitors
(5 Network adapters
~ K7 Other devices
i BETK USE TTL Medule
w & Ports (COM & LPT) Update Driver Software... L\\,
§ Communications Port Disable
§ Communications Port Uninstal
& Printer Port (LPT1)
= Print queues Scan for hardware changes
g 2 1 Processors .
Launches the Update Driver Software Wizard for the selected device. Properties
Click on Browse my computer for driver
B Update Driver Software - BETK USE TTL Module Software .
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
fory sice, unless you've disabled this feature in your device installation
settings.
—> Browse my computer for driver software
Locate and install driver software manually. %

Release Candidate 3 Copyright © 2021 The Black Box ToolKit Ltd. All rights reserved.
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Browse For Folder X Browse to the Drivers folder on the
Select the folder that contains crivers for your hardare. installation CD or the Drivers folder under
C:\BBTK USB TTL Module and then select

L Ly e § your version of Windows and click OK.

v BETK USB TTL Module
Documentation
v Drivers
Linux
Mac 05X 103 t0 10.8
Mac 05 X 10.9 and above
v Windows
32 Bit
v 64 Bit
amdtd
i386 v

Folder: G4t

=
L

Search for driver software in this location: Ensure Include subfolders is ticked.
[Jc:\BETK USE TTL Module\Drivers\Windows\64 Bif] v|

[ Include subfolders

Once you have selected the folder click
Next to install the drivers.

The drivers will then be installed.

B Update Driver Software - BETK USE TTL Module

Installing driver software...

x| When the drivers have been installed click
Close.

B Update Driver Software - USB Serial Converter

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

USE Serial Converter

=

Copyright © 2021 The Black Box ToolKit Ltd. All rights reserved. Release Candidate 3
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) Mice and other pointing devices Once the drivers for the FTDI interface chip

[ Monitors the USB TTL Module uses have been

G Network adapters installed you will see a new entry for a USB
v §P Other devices Serial Converter under Universal Serial Bus

Ei USE Serial Port

& Ports (COM & LPT) controllers.

= Print queues

[ Processors You will note how the entry for the BBTK

B Software devices USB TTL Module has changed to USB

iy Sound, video and game controllers Serial Port under Other Devices.

& Storage controllers

B System devices To complete installation you need to tell
w B Universal Serial Bus controllers

Generic USB Hub Windows to assign a COM port to the USB

Standard Enhanced PCl to USE Host Controller TTL Module.
Standard Universal PCl to USE Host Controller

USB Composite Device

USE Root Hub

USE Root Hub

USB Serial Converter il

@ Mice and other pointing devices To do this click on USB Serial Port to

2 Neowort adsptes highlight it, right click and then click on

v K7 Other devices Update Driver Software... for a second time.
B4 USB Serial Port
ﬁ Ports (COM 8 LPT Update Driver Software... I,\\S
™ Print queues Disable
[ Processors

Uninstall
B Software devices
iy Sound, video and Scan for hardware changes
& Storage controllers
- J Properties

§3 System devices

w ' Universal Serial Bus controllers

8 Generic USB Hub

Standard Enhanced PCl to USE Host Controller
Standard Universal PCl to USB Host Controller
USE Composite Device

USE Root Hub

USB Root Hub

USE Serial Converter

Click on Browse my computer for driver
B Update Driver Software - USB Serial Port Software

How do you want to search for driver software?

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

Windov
fory
settings.

—> Browse my computer for driver software
Lecate and install driver software manually.

Release Candidate 3 Copyright © 2021 The Black Box ToolKit Ltd. All rights reserved.
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Browse For Folder X

Select the folder that contains drivers for your hardware.

o5 Floppy Disk Drive (A:) ~
w i Local Disk (C:)
v BETK USE TTL Module
Documentation
v Drivers
Linux
Mac 05X 103 to 10.8
Mac 05 X 10.9 and above
v Windows
32 Bit
v 64 Bit
amdtd
i386 v

Folder: G4t

=
L

Search for driver software in this location:

| CA\BETK USE TTL Module\Drivers\Windows'\64 Bit
Include subfolders
B Update Driver Software - USB Serial Port
Installing driver software..
X
! Update Driver Software - USB Serial Port (COM3)
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:
g USBSeislPor

w ﬁ Ports (COM 8 LPT)
§§ Communications Port (COM1)
ﬁ Communications Port (COM2)
i Printer Port (LPT1)
ﬁ USE Serial Port (COM3) <dif—
= Print queues
I Processors
B Software devices
Ij Sound, video and game controllers
& Storage controllers
K= System devices
w ' Universal Serial Bus controllers
§ Generic USB Hub
Standard Enhanced PCl to USB Host Controller
Standard Universal PCl to USE Host Controller
USB Composite Device
USBE Root Hub
USE Root Hub

USB Serial Converter

Browse to the Drivers folder on the
installation CD or the Drivers folder under
C:\BBTK USB TTL Module and then select
your version of Windows and click OK.

Ensure Include subfolders is ticked.

Once you have selected the folder click
Next to install the drivers.

The drivers will then be installed.

When the drivers have been installed click
Close.

After manually installing the drivers you
should see a new USB Serial Port, COM3 in
this example and also an entry for a USB
Serial Converter.

Copyright © 2021 The Black Box ToolKit Ltd. All rights reserved. Release Candidate 3
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Once the serial port/Virtual COM Port drivers have been installed you should refer to
section 2.3, Configuring the Serial Port Driver, for details of how to configure them.

Before using the USB TTL Module you should install the Configuration Utility as outlined in
section 3.1 and also validate Event Marking Latency as shown in section 3.2.

More Driver Installation Options
For updated drivers and further information you should refer to the Future Technology
Devices International website where VCP Drivers are provided:

https://ftdichip.com/drivers/vcp-drivers/

We use an industry standard FTDI 232R chip to connect the USB TTL Module to your
computer as a Virtual COM Port. Virtual COM port (VCP) drivers cause the USB device to
appear as an additional COM port available to the PC. Application software can access the
USB device in the same way as it would access a standard COM port.

NOTE: Currently The Black Box ToolKit Ltd only supports the USB TTL Module
running on Microsoft Windows and no other platforms.

If you have not configured the Serial Port Driver correctly The Black Box ToolKit Ltd
cannot be held responsible for inaccurate event marking. Once configured you
should install and run our Configuration Utility which validates how quickly you can
event mark using your particular PC and the USB TTL Module.

Release Candidate 3 Copyright © 2021 The Black Box ToolKit Ltd. All rights reserved.
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2.3 Configuring the Serial Port Driver

Before you make use of the USB TTL Module for the first time you need to set the latency
at which it operates. By default it sends and receives in 16mS busts which is too slow for
event marking and needs to be manually set to 1mS.

If you have not configured the Serial Port Driver correctly the Black Box ToolKit Ltd
cannot be held responsible for inaccurate event marking. Once configured you
should install and run our Configuration Utility which validates how quickly you can
event mark using your particular PC and the USB TTL Module.

R To configure the Serial Port Driver, press
/B oo i ot the  Windows Key+R, and type
open | demamtmed = “‘devmgmt.msc”. Then click on OK. This will

open the Windows Device Manager.

[ oK L\-;J[ Cancel H Browse..

e i) Right click on the USB Serial Port where the

File Action View Help

s D DET B EAS BBTK USB TTL Module was installed. Then
T s click on Properties.

5 Human Inte;
g IDEATA/ATAPI o s
> § IEEE1394 Bus host controllers

Port (COM)
& Management Technelogy - SOL (COM3)
ol Port (COMM)

Click on the Port Settings tab and then on
Advanced...

-

—_— Restore Defauits

2 oy ] LY e Under Advanced Setting for COMx you
—_— should select a Latency Timer (msec) of
S8 Trans .

— 1mS using the drop down box.

Receive (Bytes): A A

vt e —— To apply the new settings click OK. To close
- the Properties dialog click on OK again.

Select lower settings to correct response problems. Seri

Latency Timer (msec) zanceunw er OFF g

SEds B

s e T e R a |

Minimum VWrite Timeout (msec): Selective Suspend Idie Timeout (secs): E}

Copyright © 2021 The Black Box ToolKit Ltd. All rights reserved. Release Candidate 3
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3. The BBTK USB TTL Module Configuration Utility

3.1 Installing the Configuration Utility

Before you carry out any event marking you should validate the timing latency on your
particular PC. To do this you will need to make use of the BBTK USB TTL Configuration

Utility.

This utility can determine if the Serial Port Drivers have been installed and configured
correctly as shown in section 2. Crucially it carries out internal tests which determine the
timing latency of your PC and Operating System when using the USB TTL Module.

The installer will guide you through the steps required to install BETK, USE TTL Module on your
COmpUter.

WARNING: This computer program is pratected by copuright law and intemational treaties.
Unautharized duplication ar distribution of this program, ar any portion of it, may result in severe civil
or criminal penalties, and will be prozecuted to the maximurn extent passible under the law.

Cancel < Back

1) BBTK USB TTL Module = e S
Welcome to the BBTK USB TTL Module Setup [
Wizard

Pleaze take a moment ta read the license agreement now. IF you accept the terms below, click ™|
Agree', then "Mest". Otherwise click "Cancel”.

IThe BETK USB TTL Module -
END-USER LICENSE AGREEMENT FOR BLACK BOX TOOLKIT LTD SOFTWARE

IMPORTANT—READ CAREFULLY This Black Box Toolkit Ltd End-User License Agreement
("EULA") is a legal agreement between you (either an individual or a single entity) and

Black Box Toolkit ("Black Box Toolkit Ltd") for the Black Box Toolkit Ltd software product
identified above, which includes computer software and may include associated media,
printed materials, and “online” or electronic documentation ("SOFTWARE PRODUCT™). By
installing, copying, or otherwise using the SOFTWARE PRODUCT, you agree to be bound

by the terms of this EULA. If you do not agree to the terms of this EULA, do net install, copy ~

| Do Mot Agree @ | Agres

Cancel | ‘ < Back ‘ | Next > D_VJ

1] BBTK USB TTL Module = | )
License Agreement [

Ensure you are logged into the local PC
with Administrator rights and insert the CD
into your CD drive. The setup should
automatically run. If not you may need to
manually run setup.exe.

If the Microsoft .NET 4 Framework is not
installed on your PC you may be prompted
to download and install it.

An offline version is included on the CD
under the DotNetFX40 folder. If you wish to
use this press Cancel, install the Framework
and the rerun the BBTK USB TTL Module
setup and continue as below.

Before you can install you will need to
Agree to the License Agreement.

Release Candidate 3
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5] BBTK USB TTL Module =) X
Select Installation Folder A

The installer will install BETK USE TTL Madule to the following folder,

To installin this folder, click "Mext". Toinstall to a different folder, enter it below or click "Browss".

Folder.
CABBTK USE TTL Maduley

Browse...
Disk Cost...

Instzll BETK USE TTL Module for yourself, or for anyone who uses this computer.

@) Everyone  lf—

Just me
| Cancel | ‘ < Back ‘ | MNest > %J
1) BBTK USB TTL Module = e e
Confirm Installation o

The installer is ready ta install BETK USE TTL Module on your computer,

Click "Hext" to start the installation,

Cancel | ‘ « Back ‘ | Mest > M

| BBTKUSB TTL Module is being installed.

14l BBTK USB TTL Module s ol = o S |
Installing BBTK USB TTL Module A

I Please wait
I
Il
L
I
< Back Mext > I},
1) BBTK USB TTL Module = e e
Installation Complete [w

BBTK USB TTL Module has been successfully installed

Click "Close" to exit.

Please use Windows Update ta check for any critical updates ta the .NET Framework.

Cancel < Back

Select the folder where you want to install
the BBTK USB TLL Module.

In general you should select Everyone who
uses this PC so that everyone who has an
account on the PC can wuse the
Configuration Utility.

Next confirm installation.
At this stage you may be prompted by UAC

to confirm the application Publisher. Click
on Yes to continue.

The BBTK USB TTL Module Configuration
Utility will now be installed.

To finalise the installation click on close.

Copyright © 2021 The Black Box ToolKit Ltd. All rights reserved.
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. BBTK USB TTL Module To start the BBTK USB TTL Module
- BETK USE TTL Module N Configuration Utility click on its icon from the
Start Menu.

3.2 Validating Event Marking Latency

Before using the USB TTL Module for event marking you should use the Configuration
Utility to carry out USB TTL Latency Validation Checks. These checks help determine how
quickly the Module can event mark from your particular PC over USB.

If you have not configured the Serial Port Driver correctly or if you have not run USB
TTL Latency Validation Checks The Black Box ToolKit Ltd cannot be held
responsible for inaccurate event marking.

The OUTPUT Auto Test determines the potential latency of your event marks for the PC
you are hosting the USB TTL Module on. This sends a series of event mark pairs to the
Module with the Modules hardware timing recording the latency between each one in
microseconds (uS). This hardware based elapsed time is returned to the Configuration
Utility after each pair. In total 50 event marks are sent to the Module in sequence as
rapidly as possible.

S e =" To begin start the Configuration Utility.
ey et e U Tt S et e ST When first run the COM port will be set to
s e COMO9 and you will need to choose the
- correct serial COM port on your system.
2 1 Hex
i Cannot open COM port: COMS9 @ P [ i
s::tf:‘:?éga’\tﬂt::EETKUSBWLmudu\e\s(nnne(tadDr(hnnse 3 = To Choose the COM port CI|Ck OK.
-OK R "
= ]5::3:1 Latency Timer mS): o -
Quit
e e e cocepe =% Under Current driver settings the COM port

File Tools Help

with the USB TTL Module attached should
S e T mm ez | D€ automatically selected (red arrow).

@ @ | L=t=ncy Valdation Checks to ensure your system can achieve consistent tming, The OUTPUT Auto Test
| | should producs TTL svert marks which are under 1mS on aversge with a low standard devistion
Comss

e To event mark from your own software send a two byte Hex code to the serial port. To receive event marks

R Note that the Latency Timer (mS) should be
e S bbb 000 m mw 53555554 | settolmsS as detailed in section 2.3. If it set
DpinNo: 17 16 15 14 13 12 11 10 DpnNe: 9 8 7 6 5 4 3 2

e to any other number you should carry out
o e e S i the procedure to set it to 1ImS.

Curent driver settings

pest [ ey e ) - If the correct COM port is not selected pick

\ : == =5 it from the drop down box and then click
=11 Apply.
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. BBTK USB TTL Configuration Utility =APEN X

File Tools Help

Status

| This tility lets you test and ct rﬂg ralh BBTKUSE'ITLmud\ Before use you should run the USB TTL

J. Latency Validation Checks to z\mtmlngTh e OUTPUT Auto Test
| ehouid produce TTL svert mars whieh re under TrnS on aversgs wih  ow dandard deviaton

CoMd
b vent mari from your own software send a two byte Hex code to the serial port. To receive evert marks
Uemmmmll | 0w |[reatwo bytes from the serial port.
TTLinputs TTL outputs {click to latch)
Line No: 8 7 6 5 4 3 2 1 Hex Line No 8 7 6 5 4 3 2 1 Hex
ity P PP PP vy PP
DpinNo: 17 16 15 14 13 12 11 10 DpnMo: 9 8 7 6 5 4 3 2

USB TTL latency validation checks

INPUT: Measure duration of TTL nput Line No 1 going

OLTPLIT Check stency between o tetsgnels et the
high to low (PCs infemal clock). hardware dock).

USE TTL module (moddles intemal hardwa
[ stan | [ 5top | Mean sD Auto Test
Current driver seftings

Seral ports Speed Latency Timer mS)
coM4 - [115200 1

Check Drivers Apply
L

QUTPUT: Check latency between two test signals sent to the
USB TTL module (modules intemal hardware clock).

Mean: SD:

Latency Validation Check [ S

Iol USB TTL Aute Test latency validation check passed.

QUTPUT: Check latency between two test signals sent to the
USB TTL module {modules intemal hardware clock).

Auto Test

Mean: 0.25m5S SD: 0.02mS

W3 The BBTK USB TTL Auto Test latency validation check mean event
&7 marking time longer than1mS.

Please check that the USB COM port driver is set to a latency of 1m5. [l
Once set to 1mS you should rerun this test.

You are advised not to use the BBTK USB TTL module for event marking
until this test has been passed.

Would like help on checking the latency of the USE COM port driver?

Ves %J[ No |

r = 3
Latency Validation Check . . @J

1 going QUTPUT: Check latency between two test signals sent to the
LSB TTL module {modules intemal hardware clock).
Start || Stop Mean: 4 45mS SD: 10.03mS Auto Test
Latency Timer {mS):
1 4 [ CreckDmes | [ Amy ]

If you have chosen the correct COM port
and the USB TTL Module is attached then
the Status LED will change from red to
green as shown and the interface will be
unlocked.

To carry out the latency check click on Auto
Test.

The test will be flagged as being passed if
the mean latency is consistently under 1msS.

If the test is not passed on your PC you are
advised not to use the USB TTL Module for
live event marking as timing consistency
cannot be reliably attained.

In this case the mean latency to event mark
is:

M =0.25mS, SD =0.02mS

If the mean event marking time is longer
than 1mS you will be warned and advised to
check the COM Port Driver latency and
offered help on how to do this.

An example of a test failure is shown below.

In this example the test has been failed as
the Latency Timer (mS) has been left set at
the default driver installation value of 16mS.

The Latency Timer drop down label has
also turned red to indicate a value greater
than 1mS.

Copyright © 2021 The Black Box ToolKit Ltd. All rights reserved.
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-_— e oW il

[Drver tatus p—e = If the COM Port Driver is set to a value
greater than 1mS a warning dialog will be

&Wy The current driver settings on this PC indicate a default latency setting .

&Y 1ongerthan ims. displayed.

Please set the USB COM port driver to a latency of 1m5. |

You are advised not to use the BETK USE TTL module for event marking
until the latency is set to 1m5.

U Would like help on setting the latency of the USE COM port driver? L]

| T ow ]

If you have not configured the Serial Port Driver correctly or if you have not run USB
TTL Latency Validation Checks The Black Box ToolKit Ltd cannot be held
responsible for inaccurate event marking.

Should the Serial Port Driver latency be set to 1mS and your PC still doesn’t pass
the latency Auto Test you are advised not to use the Module for time critical event
marking.

3.3 Checking Input Latency

The Configuration Utility also allows you to check input duration timing. This test measures
the time between TTL signals on TTL Input Line 1 going high to low, e.g. a EG pulse from
a Black Box ToolKit v2, button press, on|off, +5V to OV.

You should note that this Configuration Utility uses Windows based timing for this
test in addition to displaying timing measures live therefore its accuracy is subject
to some variability as a result.

USB TTL Iatency validation checks To start the input duration test click on Start.
INPUT: Measure duration of TTL Input Line No 1 going
high to low {PCs intemal clock).
USB TTL latency validation checks As each input is received its duration is
INFUT: M duration of TTL Input Line No 1 goi .
R o sy 4 Lo v displayed.

75.9619025034997mS  —— |>::|$5top

To stop testing input durations click on Stop.

-Stup
Lo

b
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3.4 Checking TTL Inputs Coming From Connected Equipment

Often it's useful to check that your equipment is connected to the USB TTL Module
correctly and is outputting TTL signals correctly, e.g. start sequence signals. Remember
TTL Inputs on the Module are +5V TTL outputs FROM your equipment.

For you to be able to check TTL Inputs the green status LED should be lit bright green and
the 8 green TTL Input LEDs should not be greyed out.

The Configuration Utility is simply designed to show if the TTL Input Lines are
connected correctly. The green Input LEDs may not be a real-time representation.

TTLinputs By default the 8 green TTL Input Line LEDs

LneMe: & 7 & 5 4 3 2 1 He  greoff as long OV is being input.

iy @ @ @ PP PP P®

DpnNo: 17 16 15 14 13 12 11 10 Lines are displayed in binary order from
right to left, i.e.

128, 64, 32,16, 8,4,2,1

Each line corresponds to the D pin numbers shown, e.g. Input Line 1 corresponds to D pin
number 10 and so on.

The hexadecimal value of the Input port is also shown in the Hex box. This shows the
value of the two bytes been sent from the Module itself. It is these two bytes you should
monitor in your own software when detecting TTL Inputs being fed into the Module.

TTLinputs In this example Input Line 1 has gone high

lneMNo: & 7 & 5 4 3 2 1 He  with g hex Input Port value of 1 and the

sty @ @@ OOO® O 0 appropriate green LED has illuminated (D

Dpinfe: 17 16 15 14 13 12 11 10 pin 10). In addition the green input LED on
the Module itself will also illuminate.

Hex two byte values can range from 00~FF (hex), 0~255 (dec), 00000000~11111111 (bin)
to represent the status of each Input Line on the Input Port.
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3.5 Checking TTL Outputs Going To Connected Equipment

Often it's useful to check that your equipment is connected to the USB TTL Module
correctly and is receiving TTL signals correctly, e.g. event marks. Remember TTL Outputs
on the Module are +5V TTL outputs TO your equipment.

For you to be able to check TTL Outputs the green status LED should be lit bright green
and the 8 red TTL Output LEDs should not be greyed out.

The Configuration Utility is simply designed to show if the TTL Output Lines are
connected correctly. The red Output LEDs may not be a real-time representation.

TTL outputs (glick to latch) By default the 8 red TTL Output Line LEDs
LneMNo: & 7 6 5 4 3 2 1 Hex are off as long 0V is being output.

vy @ @@ PP PP @ w0

DpinMNe: 3 8 7 6 5 4 3 2 Lines are displayed in binary order from

right to left, i.e.
128, 64, 32,16, 8,4,2,1

Each line corresponds to the D pin numbers shown, e.g. Output Line 1 corresponds to D
pin number 2 and so on.

The hexadecimal value of the Output port is also shown in the Hex box. This shows the
value of the two bytes being sent to the Module. It is this two byte value you should send
to the Module from your own software when you want to event mark on those lines.

TTL outputs {Glick to latch) To send a given TTL Output Line high (+5V)
Las g 0 1 Fex click on it. To send it low (0V) click on it

§ 5 4 3 2
wity. @ @ QOO 9@ o again so that the LED is not illuminated.
D pin Mo: 5 8 7 & b 4 3

&

In this example Output Line 1 has been sent high with a hex Output Port value of 01 and
the appropriate red LED has illuminated (D pin 2). In addition the red output LED on the
Module itself will also illuminate.

Two byte hex Output values can range from O00~FF (hex), 0~255 (dec),
00000000~11111111 (bin) to represent the status of each Output Line on the Output Port.

RE | T To clear all lines at once (0V) click on the
~ : New toolbar button or press CTRL+N.
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3.6 Resetting the USB TTL Module
Sometimes it’s useful to be able to reset the Module without unplugging the USB lead.

File Tools Help To reset the Module and Serial Port click on
P the Reset toolbar icon or press CTRL+R.

At
Reset serial port

<hrt

Doing this is equivalent to sending a Break in standard serial communications.
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4. Using the USB TTL Module Programmatically
From An Experiment Generator Or Your Own Software

4.1 Basic Output Event Marking Using a Serial Terminal

Using the USB TTL Module from a serial terminal provides an opportunity for you to get a
feel for how you read inputs and output event marks.

We recommend the free Tera Term terminal software for this purpose however any
terminal software that supports a serial port should work.

Before you attempt to connect to the USB TTL Module ensure that all other software
using the serial port it is assigned to be closed as only one application can use that
port at atime. This also includes the configuration utility.

Before you can use the USB TTL Module

¥ Tera Term - [disconnected] VT Bl B = K i A
File Edit Setup Control Window Help you WI” need to ConneCt to It USIng the COM
. port which you installed it on. In this
[
rTera Term: Serial port setup [EJ | example COM26
Port: You will need to configure the terminal
Baud rate: 115200 a software to use the communication settings
Data: 8 bit - Cancel shown:
Stop: b | Hep | [B)alt,ld rate: ;1b5£200
ala. |
Flow control: _ X
L] Parity: None
— Transmit delay Stop: 1 bit
0 msecfchar 0| msecfline Flow control: None
[ M COM?6:115200baud - Tera Term VT Once connected you will need to initialise it

==

by sending the Module two RR bytes which
resets the serial port and clears all TTL
Output Lines.

|Fi|e Edit Setup Control Window Help
]

- =

-

%'_JJ_ COM26:115200baud - Tera Term VT To check that the Module has been
initialised and reset correctly send type ##
bytes. The Module should reply with XX as
shown.

"

F;Ie Edit Setup Control Window Help

You'll note that as the Module responds to two bytes as you press the second # it
responds. You do not need to press return.

The Module should only need to be initialised when it is first connected by sending it RR.
However you can also use RR when ending an experiment to clear all lines and reset the
Module.
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¥ COM26:115200baud - Tera Term VT Once initialised to turn on all TTL Output
Lines, i.e. 1~8 type the hex value FF as
shown.

%Ie Edit Setup Control Window Help
RFF

The red LED on the Module will then illuminate and any equipment connected will show a
TTL +5V signal on all lines.

¥ COM26:115200baud - Tera Term VT Note that the Output Lines stay on, or latch.
To turn them off you need to send another
hex value to the Module, e.g. 00. Again this
has to be a hex byte pair.

File Edit Setup Contrel Window Help
(=] |

It’s crucial to ensure that you send hex pairs of byes, or characters, as otherwise
the Module may get out of sync and will only respond when a second byte is sent.
All hex byte pairs should be sent in capitals.

To work out which lines you wish to turn on you can use the Configuration Utility to
construct a hex value.

L] Two byte hex Output values can range from

Line MNao: g 7 & 5 4 3 2 1 He 00~FF (hex), 0~255 (dec),

ity @ @099 OO % o 00000000~11111111 (bin) to represent the

D N N N - status of each Output Line on the Output
Port.

To convert from a binary on|off bit pattern simply convert to hex using a calculator.

4.2 Basic TTL Input Using a Serial Terminal

Receiving TTL input from the USB TTL Module is straightforward. You should bear in mind
that your own software will need to constantly monitor the serial port for input as this will
happen asynchronously. That is, it can happen at any time. If you are simply event
marking using the Module, i.e. outputting from your experiment generator or own software
you do not need to monitor for inputs at all.

[ ¥ COM26:115200baud - Tera Term VT Once connected and initialised (see section
4.1) the Module is ready to send you TTL
Input Port Values encoded as two byte hex
strings. Here TTL Input Line 1 has been
sent high (+5V).

L—F:E Edit Setup Control Window
1

-

¥ COM26:115200baud - Tera Term VT Un_less _there is a line change no other byte
pairs will be sent from the Module. When
there is a change on the Input Port a new
hex pair will be sent.

File Edit Setup Control Window
1000

In this example 00 indicates that all Input Ports lines have all gone to OV or no inputs.
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¥ COM26:115200baud - Tera Term VT If the_re is a pulse on a_give_n Input Line the_n
a series of hex byte pairs will be sent. In this
example Input Line 1 is going from 1 to O or
+5v to OV repeatedly.

|Fi|v.=_- Edit Setup Control Window Help
r]:l[lI]I]:l[ll]l]:ll]l]l]iI]I]I]:ll]l]l]il]l]l]1I]I][|1I]I]I]1I]I][|1I]I]I]1I]I]]

4.3 Tips for Using the USB TTL Module With an Experiment Generator or
Your Own Software

Using the USB TTL Module should be fairly straight forward for those with a background in
programming.

The information below summarises a series of tips for using the USB TTL Module
effectively for simple event marking.

WARNING: The Black Box ToolKit Ltd cannot be held liable for any damage caused
to devices through use of the USB TTL Module howsoever caused. By using the
USB TTL Module you accept sole responsibility for any subsequent damage. The
end user should evaluate fitness for purpose prior to using the USB TTL Module
with any given device. The Module is designed for use in research environments.

Physical connection:

Use a USB port which is directly connected to the motherboard

Try and always use the same USB port

Do not use USB hubs or switches to connect the Module

Do not use high bandwidth USB devices together with the Module and do not leave
them connected to any USB ports on your system, e.g. USB memory sticks,
external hard drives etc.

e Use the supplied high quality USB cable

Before use you should to ensure that:

e The Serial Port Driver has been installed (section 2.1) and you know what COM
port the Module has been assigned to

e The Serial Port Driver has been configured and the latency set to 1mS (section 2.3)
¢ You have validated Event Marking Latency using the Configuration Utility (section

3.2)
When using you should bear in mind that:

e The Module should be opened with the following parameters: 115200, 8, N, 1

Baud rate: 115,200
Data: 8 bit
Parity: None
Stop: 1 bit
Flow control: None

e Only one application can access one serial port at a time (this includes the
Configuration Utility). If two are open you will receive an error (section 4.1)
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¢ Once connected you will need to initialise it by sending the Module RR. Ideally you
should do this at the start of each experiment and optionally at the end of each
experiment to ensure that all TTL Output Lines are cleared on exit

e For event marking send two hex bytes in capitals, e.g. FF to turn all output lines on
(section 4.1)

e Output Lines stay on or latch when activated. To turn them off you need to send
another hex value to the Module, e.g. 00. Again this has to be a hex byte pair
(section 4.1)

e Only TTL Input Line changes are reported in order to reduce latency to below 1mS
(section 4.2)

e |tis possible to use the Module asynchronously for both input and output. However
any two byte output must be completed before input can resume, i.e. outputs are
blocking

¢ If you are monitoring the serial port for input, i.e. TTL signals being fed INTO the
Module you will need to do so asynchronously as two byte reports can come at any
time (section 4.2)

e Ensure that you always send and receive two hex bytes otherwise this may cause
the Module to hang until you send or receive a second byte

e Once the COM port is opened you should not open and close it again. You should
only open it once and close it once in the course of an event marking session
regardless of how many event marking hex byte pairs you send

e To retrieve the firmware version number send the byte pair VE to the module.
Firmware updates may be available from the USB TTL Module area of our support
website

Examples of event marking a stimulus onset and duration are shown below for several
popular packages. Note that these are simple examples and that you are responsible for
proper implementation as we cannot provide detailed programming advice for third party
systems.

PsychoPy | E-Prime® ' MATLAB

import serial Serial WriteString “01” s = serial('COM4Y);

ser = serial.Serial(0, 115200, <My Stimulus Image Shown Here> set(s, '‘BaudRate’, 115200, 'DataBits’, 8, 'Parity’, 'none’,
timeout=1) Serial WriteString “00” 'StopBits', 1, 'FlowControl', 'none’, ‘Terminator', ");
ser.write('01") fopen(s);

<My Stimulus Image Shown Here> fprintf(s,'RR");

ser.write('00") pause(1);

ser.close() a=1

fprintf(s, '%02X', a);

<My Stimulus Image Shown Here>
a=0

fprintf(s, '%02X', a);

fclose(s)

delete(s)

clear s

You are also advised to consult the appropriate documentation for writing byte pairs in
hex, e.g. WriteByte(0x01) in MATLAB. When developing it is advisable to check that the
Module is working correctly in a serial terminal such as Tera Term (section 4).

You should bear in mind that the TTL Module is locked to the time domain of your
Experiment Generator, i.e. when you instruct it to produce a TTL signal you are relying on
your Experiment Generator to output the serial bytes required at the time you request
them. For an example of what this may mean for your experiment you are advised to
consult section 5 of this guide.
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5. Worked Examples Using E-Prime®

5.1 Event Marking Using Task Events

E-Prime® 2.0 and above allows you to easily event mark using Task Events through E-
Primes standard property dialogs. Psychology Software Tools describes Task Events as
follows:

“Task Events improve upon E-Prime 2.0 Professional's ability to communicate
with external devices by offering a variety of trigger signals to be sent when
specific time-critical events occur during an experiment. Previous versions of E-
Prime provided some limited support for this type of communication, but only by
way of complex design and/or advanced E-Basic scripting techniques. These
capabilities can now be achieved using the E-Studio graphical user interface,
with greater precision and without the need to write InLine script.”

You should bear in mind that the TTL module is time-locked, or synchronous, to the E-
Prime® time domain, i.e. when you instruct it to produce a TTL signal you are relying on E-
Prime® to output the serial bytes required at the time you request them. This also applies
to any other Experiment Generator or software that you have written yourself. The TTL
Module is simply designed to offer a method to produce and receive TTL signals. The TTL
Module has no in-built timing mechanisms and it should be thought of as an alternative to
using a parallel port.

In practical terms this means that you are reliant on your software producing an event
mark at the correct time just as you would be if you were using a parallel port. For
example, if you choose to event mark an image onset you are reliant on your software
sending the required serial bytes to the TTL Module immediately prior to displaying the
image.

If you wish to base your event marking on the physical appearance of stimuli in the real
world rather than the time you requested them be shown you will need to make use of
timing validation hardware such as the Black Box ToolKit v2 or the mBBTK v1 which is
specifically designed for event marking physical stimuli across multiple modalities and TTL
I/O channels.

The Black Box ToolKit Ltd cannot accept any responsibility for inaccurate event
marking that are as a result of bugs in your chosen software, poor scripting
practices or Operating System issues.

THE FOLLOWING EXAMPLE SCRIPT IS PROVIDED "AS 1IS", WITHOUT WARRANTY
OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR
IN CONNECTION WITH THE EXAMPLE SCRIPT OR THE USE OR OTHER DEALINGS
IN THE EXAMPLE SCRIPT.
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Propertes Erpotme O R Before you can begin you will need to
| eme [ e | g [ e <= |5 Pt i ociones ensure you have added your USB TTL
- - Modules serial port to the list of available
. e sound devices. For consistency we have called the
B o (etonrs device Serial.
Serial Edit @J@‘
oo You will need to ensure that the selected
COM port matches that of the USB TTL
s s second Module on your own system.
P CTRL+E will bring up the Experiment Object
Properties Dialog.
add.. |[ Remove |[ Edt.. ][ Moveup || MoveDown
Structure E In this examples structure view we can see
8 Experiment a simple experiment that displays a stimulus
.2 SessionProc image a number of times.
..... USBTTLinit
--|A] Welcome Each stimulus is proceeded by a fixation
- {ga Start and followed by an ISI image.
-fF] BlockList
1;.'3 BlockProc
] TrialList

L2 TrialProc

Fication

g Stimulus

g Finish
..... USBTTLreset
----- ' Unreferenced E-Objects

USBTTLinit == You should note at the top and the tail of the
1| Serial.WriteString "RR" =] experiment there are InLine scripts to

e . initialise and reset the TTL Module.

Ready

Both pieces of script reset the TTL Module
and clear any TTL inputs or outputs.

USBTTLreset =2 =R

f| Sertedmesesseming A . The TTL Module is reset by sending the two
[ : bytes RR:
Ready

Serial. WriteString "RR"
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e Stimulus

Properties: Stimulus [

Sync Logging Experiment Advisor
Common General Frame Duration/Input Task Events

Events

Click the Add button to select the Event to listen for and invoke a Task

R

Select an Eventin the list above to edit its properties

ok [ cancel || apoly

-

Add Event

@Sﬁmulus.FinisthmE

@Sﬁmulus.start'ﬁme

@Sﬁmulus.ﬂﬁsetﬂme

*7 stimulus. OnsetTime
@Sﬁmulus..ﬁ.cﬁunﬂme
gﬁfSﬁmulus.Keyl:ucuard[1}.I‘~"Iaanun1ﬂeadﬁed
ﬁSﬁmulus.Keybnard[lj.'I'|mELimitRE.a|:|'|Ed
z;_}_c:éfSﬁmulus.Keyl:ucuard[1}.Terminatiu:unRespcunse

Events

@Snmu\us.ansefﬁme

I Add... I { Remove |

Stimulus. OnsetTime Options Add Task Device

Task
Mame: (Choose a Task) E]

HY

To use a Task Event to event mark click on
the stimulus images properties button.

Click on the Task Events tab and then on
the Add... button to add a new event.

Typically you would select the OnsetTime
option for the Stimulus image object.

For further information on the available
events you should consult Psychology
Software Tools website.

Next click on the more button ... and select
the Serial port object so that you can write
to the USB TTL Module.
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SRR S Finally fill in the Stimulus.OnsetTime
Delay: 0 Source: {custom) - Opt|0ns as ShOWﬂ
Task
: Serial Custom: 01 .
temes Sl ) _ In this example:
Action:  WriteString - Data Type: String A
Enabled: Yes - CUStom 01
means that TTL Output Line will be high
(+5V), or on, while the stimulus is displayed.
Properies: Stimuls e To turn off the event marking signal you
} . | - Expenmlenm:wioé — should add a second Task Event as shown
Commaon General Frame Duration,Input ask cven .
- — but under custom set it to 00:
Snmulus.OnsatTlme
" stimuius. OffsetTime | Custom_ 00
This will clear all the TTL Output event
Stimiu, OfsetTme Gptons marking lines at the stimulus images offset.
Parameter
Delay: 0 Source: (custom) -
Task
MName: Serial E B 00
Action:  WriteString - Data Type: String -
Enabled: Yes -
[ OK {}’H Cancel ” Apply ]

When your experiment runs there will now be an event mark on TTL Out 1 whenever the
stimulus image is requested to be shown by E-Prime®.

For more details on Task Events and event marking using InLine script calls you should
consult the E-Prime® User Guide and online Knowledge Base, e.g.
http://www.pstnet.com/support/kb.asp?TopiclD=1318.

Please note that the Black Box ToolKit Ltd cannot provide support for third party
software such as E-Prime. Example scripts can be downloaded from our support
website but are provided on an “as is” basis.
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5.2 Input Triggering Using Your Own Scripts

The TTL Module allows you to wait for an incoming TTL input trigger and then perform an
action. Typically this feature is used to show a stimulus when a trigger is received, e.g. in
fMRI studies.

@ Experiment
L. i CessionProc

..... USBTTLinit
@ Welcome

-lga Start
m BlockList

g Finish
..... USBTTLreset
----- ' Unreferenced E-Objects

2 TrialProc

=

2

WaitStimStartSignal Stimulus Feedback

WaitStimStartSignal

]«

1! Dim incomingBytes (1) As Integer
2: Dim bytesRead As Long

- Serial.FlushInBuffer

bytesRead = Serial.ReadBytes(incomingBytes)
{ Do While Serial.InputCount = 0

bytesRead = Serial.ReadBytes(incomingBytes)

Z- Loop

Ready

[E=N BN X

Dim in

comingBytes (1) As Integer

Dim bytesRead As Long

Serial.FlushInBuffer

bytesRead =

Serial.ReadBytes (incomingBytes)
Do While Serial.InputCount = 0

signal

Serial
Loop

'"look for incoming bytes on the
serial port that indicates a trigger

bytesRead =
.ReadBytes (incomingBytes)

In this example as before there are two
pieces of InLineScript that reset the USB
TTL Module and are called at the start and
end of the experiment.

Note that just after the fixation object there
is a piece of InLine script that we have
called:

WaitStimStartSignal

Experiment execution will wait here until
there is a TTL input on the USB TTL
module.

In this example execution will pause at the
InLine code as the Do While Loop waits for
any input change signalled by two incoming
serial bytes from the USB TTL Module.

So for example if TTL In 1 went high (+5V)
then bytes 01 would be sent via serial to E-
Prime, the holding loop exited and the
stimulus shown.

A typical example of a holding loop is shown
opposite.
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For more details on using InLine script calls you should consult the E-Prime® User Guide
and online Knowledge Base, e.g. http://www.pstnet.com/support/kb.asp?TopiclD=1318.

Please note that the Black Box ToolKit Ltd cannot provide support for third party
software such as E-Prime. Example scripts can be downloaded from our support
website but are provided on an “as is” basis.
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6. Technical Specifications

6.1 Hardware Specifications

e Dimensions (W x H x D): 67.1 x 28.2 x 67.1 mm

e Weight: approx 100 g

e Shipping carton dimensions (W x H x D): 100 x 60 x
80 mm

¢ Shipping carton weight: approx 200 g

e 28-Pin, High-Performance, Enhanced Flash, USB
2.0 Microcontroller with nanoWatt Technology

¢ Single chip USB to asynchronous serial data

transfer interface

USB 2.0 Full Speed compatible

Low USB bandwidth consumption

Operating Temperature: 0 °C to 50 °C

Operating Voltage Range: 3.3V 10 5.25V

High-Current Sink/Source: 25 mA/25 mA

100,000 Erase/Write Cycle Enhanced Flash

Program Memory Typical for firmware updates

¢ Flash/Data EEPROM Retention: > 40 Years

¢ Moulded grey ABS plastic enclosure
¢ Stainless Steel front and rear panels with DP1 finish

e 16 Digital +5 V TTL Lines
o 8TTL Input
o 8 TTL Output
Accessed via standard Virtual COM Port (VCP)
TTL Input Lines configured as an 8 bit port
TTL Output Lines configured as an 8 bit port
Change detection on TTL Input Lines
TTL Input to 2 hex bytes conversion representing
255 possible states
e 2 hex bytes to TTL output across 8 bit port
representing 255 possible states

e Custom designed firmware

o Checks for a TTL event mark or trigger event
109,000 times a second (109 kHz sampling rate)

o Typical time to send a TTL output or event mark
from a two byte hex code from the PC, 254 ps#

o Typical time to respond to a TTL input/trigger
pulse or sync signal and send a two byte hex
code to the PC, 350 us#

o Typical time for 50 TTL outputs or event marking
pairs (on|off), M = 290 ps, SD = 10 ps, measured
using our configuration and latency validation
software for Microsoft Windows (Win 7 64 SP1,
USB 2) and modules internal hardware timer#

o Supplied with configuration and latency validation
software for Windows XP, Vista, Win 7, Win 8/8.1
and Win 10

o Built-in hardware timing checks based on elapsed
time between two sequential event marks

#Dependent on specific USB subsystem and using the
USB TTL Configuration utility to check correct for correct
installation.

e Custom designed PCB
o Material: FR4
o Solder Resist Coating: CAWN_1331 green resist
and CAWN_1291 green hardener
e Lead free solder: MULTICORE / LOCTITE - 96SC
400 5C 1.00MM - SOLDER WIRE (Henkel 60EN
362 5C)
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6.2 Timing Specifications

e Checks for a TTL event mark or trigger event 109,000 times a second (109 kHz sampling rate)
e Typical time to send a TTL output or event mark from a two byte hex code from the PC, 254 ps#
e Typical time to respond to a TTL input/trigger pulse or sync signal and send a two byte hex code to the PC, 350

us#

e Typical time for 50 TTL outputs or event marking pairs (on|off), M = 290 ps, SD = 10 ps, measured using our
configuration and latency validation software for Microsoft Windows (Win 7 64 SP1, USB 2) and modules

internal hardware timer#

e Supplied with configuration and latency validation software for Windows XP, Vista, Win 7, Win 8/8.1 and Win 10
e Built-in hardware timing checks based on elapsed time between two sequential event marks

#Dependent on specific USB subsystem and using the USB TTL Configuration utility to check correct for correct

installation.
Tel . @ Acq Complete M Pos: 184.0 us CURSOR
+
Type
Source
CH1
[

2

CHZ ™ 320y
«10Hz

CH2 Z.00% 1 500,08

13-Jul-15 1843

Typical time to send a TTL output or event mark (orange)
from a two byte hex code from the PC (blue)

0.35-

0.2-

Mezan 023

S0 om

Typical time for 50 TTL outputs or event marking pairs
(on|off) measured using our configuration and latency
validation software for Microsoft Windows (Win 7 64 SP1,
USB 2)

Tel CURSOR

. W 4cq Complete M Pos: 0,000s
+*

Type

Source
CH1

M 2508
13-Jul-15 1834

TTL sampling rate, i.e. how many times a second TTL I/O
status is checked

CURSOR

Tek @ 4cq Complete M Pos; 184.0us

A
+
Type

Source
CH1

F

CH2 2004

M 500,08
13-Jul-15 1854

Typical time to respond to a TTL input/trigger pulse or sync
signal (orange) and send a two byte hex code to the PC
(blue)
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