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1.1

1.2

About this manual

WHEN YOU NEED THIS MANUAL

This manual is intended for users of PhenoTyper and Noldus trainers and support who need
more technical information about the functioning of PhenoTyper and its accessories than is
covered in the PhenoTyper - EthoVision XT 18 - Reference Manual.

Check regularly the Noldus download page at my.noldus.com for the most recent version of
this manual.

USING THIS MANUAL

Some information in this manual may or may not apply to your setup depending on the
devices you work with.

e For PhenoTyper 1 (analog camera): All chapters apply.

e For PhenoTyper 2 (digital camera): All chapters except The Top Unit Interface apply.
e For the USB-IO box: All chapters apply.

e For the Nortio system: All chapters except The Top Unit Interface. Lickometer and
PhenoWheel can only work if they are of recent versions and configured based on the
instructions.

Other documentation

MANUALS

You can find the following manuals on your computer after you have installed EthoVision XT.
From the Windows Start menu, select All Apps > Noldus > EthoVision XT 18 Other
Documentation.

e The EthoVision XT Help (press F1to open it in EthoVision XT). This browser-based Help
contains extensive information about EthoVision XT.

e The PhenoTyper - EthoVision XT 18 - Reference Manual. For how to assemble
PhenoTyper, design experiments and analyze data in EthoVision XT.
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1.3

e The EthoVision XT 18 - Quick Start Guide - English. A small manual with a summary on
how to use EthoVision XT. This is also available in several different languages.

e The EthoVision XT 18 - Application Manual. This manual contains information about
different standard tests, including conditioning tests carried out with PhenoTyper.

e The EthoVision XT 18 - Trial and Hardware Control- Reference Manual. Open this manual
if you are looking for information about the USB-10 box and the TTL tester, or you want
to know more about complex Trial Control protocols.

You can also find the manuals on the downloads section of the Noldus web site
my.noldus.com.

SAMPLE EXPERIMENTS

Furthermore, you can find example of applications with PhenoTypers in the EthoVision XT
sample experiments that you can download from my.noldus.com. Note that you have to log
in or register first. Next, choose Downloads > EthoVision XT > Sample Experiments.

Technical Support

HELP DESK

Contact the Help Desk

If you run into problems of any kind, please let us know. You can contact us via our web site
my.noldus.com.

Please check this manual carefully before contacting Noldus.

Send your data

If you need to send EthoVision XT data by e-mail, please use the Backup procedure (File >
Make Backup) to make a copy of your experiments, and send them as attachments. For more
information on how to use the Backup and Restore functions, see the EthoVision XT Help.

REPLACEMENT OF COMPONENTS

If any component breaks or wears out, please contact our Technical Support Department to
have it sent back to us. Please note that in any case you must send it to our international
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headquarters (Wageningen, The Netherlands) no matter where you are. Broken components
will be fixed or replaced with new ones.

IMPORTANT Plastic components (such as the cage walls) will only be replaced or repaired free
of charge if they are broken due to a defect of workmanship and the damage is reported
within one month of shipment. Other components are covered by a one year guarantee; to
claim under guarantee you must report the damage within one year of shipment. It is
possible that you may have a service contract entitling you to free replacement of parts for a
longer period, please contact the support department if you are not sure. In any case we can
still fix or replace the parts, but it may be necessary to levy a charge. The guarantee is only
valid if you treat the PhenoTyper as described in this manual. In any case, shipping broken
parts is at your expenses, while sending repaired or replacing parts back to you will be at our
expenses.

IMPORTANT If you connect the PhenoTyper to any third-party products, such as video tracking
system other than EthoVision XT, Noldus Information Technology is not responsible for
maintenance of that product, or for damage done to the PhenoTyper by that product.

To order spare parts of PhenoTyper, see the Appendix A of the PhenoTyper - EthoVision XT 18
- Reference Manual. There you find a list of the parts available. Please contact your Noldus
representative to send your order.

1- Introduction
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Chapter 2

The PhenoTyper
Camera

2.1 PhenoTyper 1 (analog camera).. . 13
The camera is integrated in the PhenoTyper 1 Top Unit.

2.2 PhenoTyper 2 (digital camera). . . .17
The camera is mounted on the Top Plate of the PhenoTyper 2 Top Unit.

For issues related to the camera image, see Troubleshooting in the
EthoVision XT Help.
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2.1 PhenoTyper 1 (analog camera)

CAMERA FOCUS AND ORIENTATION

Adjust the camera focus
If the camera image is out of focus:

1. The camera is in the center of the Top Unit's covering plate. Remove the ring around the
lens, so you can easily access the focus ring on the lens.

2. Rotate the focus ring in either direction.

3. Put the test subject, or an object of approximately the same height, in the cage.

4. Put the Top Unit back on the cage. Turn PhenoTyper on and check in EthoVision XT that
the test animal/object is on focus.

5. Repeat steps 2 to 4 until the image is sharp enough.

Notes

e Ifyouhave a NTSC Top Unit with serial number below 01000, you have to remove the Top
Unit covering plate. Turn off PhenoTyper, unscrew the covering, and loosen a small screw
on the lens, then rotate the focus ring.

e IMPORTANT When closing the Top Unit, do not over-tighten the first screws! Doing so
may make it difficult to put the remaining ones in the right place. Instead, insert first
two or three screws on different sides of the plate, and turn them 2-3 times. The
separation plate should be still free to move at this stage. Move the plate so that the
remaining screws can fit in the corresponding holes.

2 - The PhenoTyper Camera
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Adjust the camera orientation

If the camera does not point to the center of the cage bottom, and some parts of the cage like
the feeder are not visible enough, you can change the orientation of the camera.

The information below applies to PhenoTyper top units manufactured after March 2011. In
top units from previous batches, it was not possible to adjust the camera orientation. If you
want to upgrade an older unit, please contact your sales person for a quote.

You will need the following tools:

A 2.5 mm Allen key (also known as a hex or Inbus key).
A small flat-head screwdriver.

A straight edge of ca 40 cm.

Marker pen with washable ink.

Post-it stickers.

Procedure

1.

2.

3.

Remove the top unit from the PhenoTyper cage.

Carefully remove the four black caps next to the camera (if necessary, use the
screwdriver).

@

"

Remove one wall of the PhenoTyper cage.

2 - The PhenoTyper Camera



4. On the base of the PhenoTyper cage, draw lines between each corner, so that they
intersect precisely in the center of the floor plate. If the base is black, you can tape paper
to it and draw on the paper. Alternatively, tape an image to the floor plate to make
focusing easier (see page 112).

5. Place the top unit upside-down and the cage on top of it (so the entire setup is upside
down).

6. Connect the camera connection of the PhenoTyper Top Unit to your computer, so that you
can view the image.

7. Determine the center point of your computer monitor:
a Open this document in a PDF viewer (e.g. Adobe Reader) and go to page 112.
b Maximize the PDF viewer window.
¢ View in Full Screen mode (press Ctrl+L).
d Zoom to Fit Width (press Ctrl+2). The image is now centered horizontally.
e Scroll until the image is centered vertically.

6. Mark the center point, for example with two stickers.

Do not write on the monitor screen!

2 - The PhenoTyper Camera



7. If necessary, focus the camera. To do so, remove the ring next to the camera lens and
rotate the lens. If you have an NTSC Top Unit camera, you have to remove the plastic plate
and loosen a small screw on the lens.

Remove ring

@'

Rotate lens

8. Insert the Allen key into each of the holes and turn until the image from the camera is
centered on the cross you have drawn on the cage base.

9. If necessary, re-focus the camera (see page 13).

10.When the image quality is satisfactory, put the caps bck in place, remove the lines you
have drawn or the test sheet and reassemble the cage.

If you need assistance with this procedure, please contact your nearest Noldus support
center: see my.noldus.com.
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CAMERA SETTINGS

When do | need to adjust the camera settings?

Since the PhenoTyper Top Unit camera is optimized for video tracking with EthoVision XT, it
will not be necessary to adjust the camera settings under most conditions. However, there
may be exceptions. For example, when you track a white rat on dark bedding material, the
animal’s body may appear overlit due to automatic gain adjustments. You can change the
camera settings based on the instructions below. If you still have questions, contact Noldus
Support for guidance (my.noldus.com).

A common scenario that may require adjustment of the camera settings is when the image
of the animal is too bright. When you carry out video tracking only, it is usually no problem if
the animal is overlit. However, if you need to know details of the behavior, for example for
manual scoring, you need an image with good contrast and details of the animals’ body. And
when you use the Mouse or Rat Behavior Recognition Module, it is essential that details of
the animal’s body and fur are visible and sharp.

In such situations, do not decrease the infrared light level in the PhenoTyper, since this will
only cause the camera to compensate more. Switch off the automatic gain control and
adjust the shutter speed (see page 19). To reset the camera to its default settings, see

page 20.

The camera on-screen menu

To access the camera on-screen menu for PhenoTypers with serial number 001471 and higher
(from 2018 up to now), you need the UTC-100 on-screen device (OSD). Please contact Noldus
if you do not have this device.

Connect the OSD between PhenoTyper and a monitor (or PC video encoding board) as shown
in the following figure.

Use video cables with BNC connectors, just like you do when connecting PhenoTyper to the
PC. For details, see the PhenoTyper - Reference Manual.

2 - The PhenoTyper Camera
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(@)

e Press the central button to enter a menu or confirm a selection.

e Press the Down button to navigate the menu, and the Left/Right buttons to switch
between options. Note that Move Up does not have any effect.

¢ Remember to select Save and Exit to confirm.

To open the camera settings menu:

1. Start EthoVision XT, and in the Experiment Settings click the video icon in the row of your
camera under Video Source. The live image from the PhenoTyper Top Unit camera
appears.

2. Press the central button of the OSD. The on-screen menu appears.

A,

UTHITE BALANGE
Davenigrl [

(| MAGE SET
[FUNC, SET

3. By default, the first menu item, EXPOSURE, is selected.

2 - The PhenoTyper Camera



Important camera settings

e AGC (Automatic Gain Control). Switch this off when the image of the animal is overlit.

o Shutter. Adjust this if the image of the animal is overlit. But first switch off Automatic
Gain Control (see AGC below).

o Flicker. Adjust this depending on whether you have PAL or NTSC Top Unit cameras.

o Adjust. Only adjust this if switching off Automatic Gain Control and adjusting the
Shutter Speed does not result in an image with good contrast.

o Save & Exit. To save the new settings and exit the menu.

AGC (Automatic Gain Control)

Using AGC means that weaker video signals receive more gain and stronger signals receive
less gain or none at all. For a white animal on a dark background, it is beneficial to turn the
AGC off, so that the subject does not appear overlit. For a dark animal on a bright
background, the effect of ACG is less evident.

Another disadvantage of setting AGC to On is that with a high gain the noise is also
increased, and with it the file size of the resulting video. This is because a noisy video
contains a lot of unpredictable movement (the noise) that has to be encoded and increases
file size.

1. Select EXPOSURE, then AGC.
2. Todisable AGC, press the Left/Right button to select OFF.

3. Connect the PhenoTyper Control Unit to increase the infra-red light to maximal (see the
PhenoTyper - EthoVision XT 18 - Reference Manual). Then adjust the Shutter time (see
below).

SHUTTER
The shutter time influences the brightness of the picture.

1. Select EXPOSURE, then SHUTTER.

2. Press the Left/Right button until 1/120 is selected.

2 - The PhenoTyper Camera
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If the subject image is overlit, first switch off the Automatic Gain (see above). Then set the
shutter to a value as small as possible. The subject should contrast well with the background
and the image should have enough lighting. In most cases, 1/100 or 1/120 will work well.

FLICKER
1. Select EXPOSURE, then FLICKER and press the central button to confirm.

2. Depending on which TV standard your Top Unit camera is, choose 50 for PAL and 60 for
NTSC.

WHITE BALANCE

White balance is not crucial for a black and white camera like that of PhenoTyper. Adjusting
settings will hardly result in a different image. We recommend to leave the settings to the
default.

IMAGE & SETUP
Select IMAGE SET then press the central button to confirm.

e CONTRAST. Adjust the image contrast by pressing the Left/Right button.
e SHARPNESS. Adjust the image sharpness by pressing the Left/Right button.

SAVE & EXIT
1. Select SAVE & EXIT then press the central button to confirm.

2. Select YES, then press the central button to confirm. Select No to exit the menu without
saving the settings.

RESET

This option resets the camera settings back to its default settings that are optimal for the
PhenoTyper.

1. Select RESET then press the central button to confirm.
2. Under Factory mode, select YES and press the central button to confirm.

For more information refer to the documentation that comes with the UTC-100 control
device.
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2.2

PhenoTyper 2 (digital camera)

The PhenoTyper 2 camera is a Basler acA1300-6ogm GigE Vision monochrome camera.

e Toinstall and configure the camera, see one or more of the following:
- The section Camera Installation in the EthoVision XT Help (F1).
- The video Set Up your Camera in the EthoVision XT Video Tutorial (Help menu).
- The PhenoTyper - EthoVision XT 18 - Reference Manual.

PACKAGE CONTENTS

e Basler acA1300-60 gm.

e Evetar4 mm lens.

e IR filter (already mounted on the camera).

e CStoS-mount adapter.

o Camera bracket.

e 4 X M3 4 mm bolts for fixing the camera to its bracket.

e 2x M3 6 mm bolts for fixing the bracket to the PhenoTyperTop Plate.

CAMERA MODULE

You can fit the camera module in the central slot of the Top Plate. To insert or remove the
camera module, use the four screws at its corners.

2 - The PhenoTyper Camera
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The margin of the camera module is made in such a way that there is only one possible
orientation - with the bracket facing opposite the Control Unit and the PhenoTyper logo.

Power up the camera

The PhenoTyper 2 camera gets power throught the network cable that connects to the PC.

You can power up the camera in two ways, depending on whether the Ethernet interface
board received power from the PC:

o If the Ethernet interface board does not receive power from the PC, you must use Power
over Ethernet (PoE) injectors. This usually is the case for one- or two-ports boards (see
the next figure).

2 - The PhenoTyper Camera
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If the Ethernet interface board on the PC cen receive power from the PC, like in the case
of a 4-port board provided by Noldus, you can connect the camera directly to the board,
but you must provide power to that board using an additional power cable connection
inside the PC (see the figure below). For details, see the topic Install and Ethernet board
for the GigE camera in the EthoVision XT Help. If the board has been installed by Noldus,
the board is already powered so you just need to connect the cameras.

2 - The PhenoTyper Camera

23



24

CAMERA FOCUS AND ORIENTATION

Camera focus

The lens of the PhenoTyper 2 camera is a F1/8 f4 mm fixed focal length, fixed iris lens. The
focus of the lens has been optimized for the PhenoTyper cage.

NoTE The lens is a S-mount type lens. It is therefore provided with a CS-mount to S-mount
adapter to fit on the camera. Always make sure that the camera has this adapter attached
when, for any reason, you remove the lens from the camera and then you put it back.

Camera orientation

The orientation of the digital camera has been carefully set at production. There is no need to
adjust it.

CAMERA SETTINGS

The main camera settings can be adjusted in the Pylon Viewer dedicated software after the
camera has been configured and connected to the PC. Alternatively you can adjust camera
settings like Exposure and Frame rate in EthoVision XT.

For details, see the section Configure the digital camera in the EthoVision XT Help (F1).

2 - The PhenoTyper Camera



Chapters

The Top Unit
Interface

3.1 General information.. .26
NoTE The Top Unit Interface is used in PhenoTyper 1. You can skip this
chapter if you work with PhenoTyper 2.

3.2 Connect the Top Unit Interface. . 28
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3.1 General information

COMPONENTS

The Top Unit Interface is needed whenever you want to control multiple PhenoTypers with
EthoVision XT. You also need the USB-10 Box.

¢ You can connect up to four PhenoTypers to a Top Unit interface.

e Forinformation about the USB-10 box, see the EthoVision XT 18 - Trial and Hardware
Control - Reference Manual.

e The Top Unit Interface is meant for use together with PhenoTyper 1, not Phenotyper 2.
The Top Unit Interface comes with:

e One1-m modular cable RJ45 (green) for connecting the Top Unit Interface to the USB-10
box.

e Four2-m modular cables RJ45 (green) with a SubD-g adapter to connect the Top Unit
Interface to the PhenoTypers' Top Unit.

26 ——— 3-The Top Unit Interface



e A USB extender cable (20 m), in case you need a longer distance between your computer
and the PhenoTyper setup than the 3 m of a standard USB cable.

e Itis possible to order longer cables, but the cable between the Top Unit Interface and the
USB 10-Box should not be longer than 2 m. The cable between the Top Unit Interface and
the PhenoTyper should not be longer than 5 m.

LED indicators
e Busy (yellow LED). It indicates data exchange to/from a PhenoTyper Top Unit.

e Power (red LED). It indicates power supply from the USB-10 box through the modular
RJ45 cable.

TECHNICAL SPECIFICATIONS

e Noldus type number: PTTI-001x.
e Power supply: 12V DC supplied by the USB-IO box.
e Current consumption: 40 mA.

e Connectors: 1x RJ45 8-pin modular to USB-10 box, 4x RJ45 8-pin modular to PhenoTyper
Top Units.

o Dimensions: 115 x 65 x32 mm / 4.5 x 2.6 x 1.3 inches (L x W x H)

o Weight:100 gr.

e Cable to USB-10 box: 1x 1im modular RJ45 (green).

e Cable to PhenoTyper Top Unit: 4x 2m modular RJ45 (green) with SubD-9 adapter.

3 - The Top Unit Interface
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3.2 Connect the Top Unit Interface

CONNECTION SCHEME

Connect the USB-10 box port on the Top Unit Interface to the SDI Control port 13 on the
rear panel of the USB-I0 box.

. Connect the USB port on the USB-I0 box to one of the USB ports of the EthoVision XT

computer.

. Make sure that the USB-1O box is powered up.

. Connect the PhenoTyper Top Unit 1 port on the Top Unit Interface to the TTLin port of the

first PhenoTyper, using the network cable with a SubD connector at one end (PhenoTyper
Top Unit) and a RJ45 connector at the other end (Top Unit Interface).

5. Repeat the previous step for the remaining Top Units.
% []
L
|'G
Ml—l T 1|
TTLin TTLin TTLin TTLin
Top Unit
Interface
spl 13
l UsB zw
H
USE-10 box
SDI panel )
Notes

The Top Unit Interface is designed for use with PhenoTyper 1.

For more details on how to connect PhenoTyper to the EthoVision XT computer, see the
PhenoTyper - EthoVision XT 18 - Reference Manual.

If you want to connect multiple Top Unit Interfaces to your EthoVision XT computer, you
must alter the position of jumpers inside the USB-10 box. For more information how to
do this, see The USB-I0 Box in the EthoVision XT 18 - Trial and Hardware Control -
Reference Manual (see MANUALS on page 9).

3 - The Top Unit Interface
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4.1 General information

THE PELLET DISPENSER

The Noldus Pellet dispenser is a device to deliver standard available pellets to mice or rats. It
can be used in learning tests to reward the animals when they perform a task well. The Pellet
dispenser can be controlled from EthoVision XT to drop pellets automatically when a
condition becomes true, for instance, when the animal enters the feeder zone within 30
seconds after a light was switched on.

The Pellet dispenser consists of two parts, a pellet silo and the base part with the stepper
motor (see Figure 4.1).

The Pellet dispenser is often used in combination with the Pellet receptacle (see THE PELLET
RECEPTACLE on page 37).

Figure 4.1 Left: Pellet dispenser. Right: The pellet silo and the base part that contains the stepper motor.

Button and LED indicator

Press the button to drop one pellet (see page 47). For controlling the Pellet dispenser with
EthoVision XT, see Work with the Pellet dispenser

The LED light at the front of the pellet dispenser indicates the status of the device:
e LED off: Waiting for command.

o Single blink: Receiving a pellet drop command. Single blink is also given when a pellet is
dropped.

e Double blink: When connecting the power cable/RJ45 cable or resetting.

e Continuous, fast blinking: Error state.

4 - The Pellet Dispenser and the Pellet Receptacle



e LED constant on: Detector is stuck.

CONTENTS OF THE PELLET DISPENSER PACKAGES

Pellet dispenser (standard)
e APellet dispenser PTPD-001x (see Figure 4.1).

o Additional blue carousel for 45 mg pellets.

e Agray Rl45 cable (2 meters long).

e Aluminium feed-through and silicon in-between tubing.
Optionally available:

o Elevated stand (PTPD-1050).

e Power supply for stand-alone use (PTPD-2010).

e RJ45 modular cable 0.5 - 3 meters, different colors.

NOTE Begin 2016 Noldus introduced the Pellet dispenser PTPD-o01, successor of PTPD-0010.
The main differences are:

e A more accurate drop positioning system.

e Two types of carousels, both with 10 holes:
- White carousel, for 20 mg pellets, is installed by default.

- Blue carousel, for 45 mg pellets.

If you have a previous version of the Pellet dispenser PTPD-0010, the carousel has 12
holes. You cannot exchange carousels between Pellet dispenser versions.

4 - The Pellet Dispenser and the Pellet Receptacle ——— 31
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Pellet receptacle

e The Pellet receptacle PTPR-001x.
e PhenoTyper wall specific for a Pellet receptacle.

e Ablack cable with a RJ45 connector at one end and a white 3-pin female connector at the
other end (2 m long).

Accessories

e Aluminium feed-through and silicon in-between tubing.
o Silica gel pack to keep the silos dry.

e Elevated stand (not included in the standard package).

Figure 4.2 Pellet dispenser on its own elevated stand and with aluminium feed-through and silicon in-
between tubing.
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PELLET TYPES

The Noldus Pellet dispenser has been tested with the following pellets:
e Bio-Serv20 mg (3.2 mm x 2.5 mm; product nr. Foo71 and Fo163).

e Bio-Serv 45 mg (3.6 mm diameter; product nr. Foo21).

e TestDiet 20 mg (3.2 mm x 2.6 mm).

See bio-serv.com and testdiet.com.

To switch between pellet types

When you receive the Pellet dispenser, it is equipped with the white carousel for 20 mg
pellets. Before using pellets of different size, do the following.

1. Remove the pellet silo from the base of the Pellet dispenser.

2. Remove the lid of the silo.

3. Gently press the white plastic insert out of the transparent silo.
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4. Use the hex key to remove the carousel cover plate.

5. Replace the carousel.

6. Close the cover plate of the carousel, tighten the bolts and reassemble the silo.
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7. When assembling the Pellet dispenser, make sure that the aluminium hole cover clip
inside the silo is aligned with one of the holes. This makes it less likely that multiple
pellets are dropped simultaneously.

4.2 Install the Pellet dispenser

Although the network cables shown in the following schemes are used in networks, the
signal from and to the Pellet dispenser is not a network signal. Do not connect the Pellet
dispenser via a network hub or similar.

Connect the Pellet dispenser using the USB-10 box

Connect the Pellet dispenser to a TTL port on your USB-I0O box or Mini USB-10 box using the
network cable with RJ45 connectors.

24V

@ o st ) - i
USB-I0 box
e 4’7 Tipanel |
— IS
i € | 9 umsm
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Connect the Pellet dispenser using the Nortio system
1. Connect the Nortio Core to the EthoVision XT through a network cable.

2. Connect the Nortio T12T TTL Terminal Hub to the Nortio Core using the backbone input
cable.

3. Connect the Pellet dispenser to one of the TTL control ports of the Nortio T12T TTL
Terminal Hub.

For how to install the Nortio system and the configure the Ethernet board on your PC, see
the section The Nortio system in the EthoVision XT 18 - Trial and Hardware Control -
Reference Manual.

./ Nortio TI2T TTL
Backbor:e Terminal Hub

input

= -
@®‘_-“INL. il nﬂ.ﬁi‘

Nortio Core

- —B

S
Ethernet
board

Connect the Pellet dispenser using the Mini USB-10 box

With EthoVision XT 14 and later versions, you can use the Pellet dispenser also when
connected to the Mini USB-10 box. IMPORTANT Connect maximally two Pellet dispensers to a
Mini USB-IO box.

Before connecting the devices, do the following:

1. Browse to my.noldus.com (you need to log in or register first), and choose Downloads >
EthoVision XT. Download EthoVision XT - Full installation disc [version number].zip.
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Unzip the file and locate the folder Drivers ant Tools > loBox MiniloBox Devices. There
you find the file MiniloBox PelletDispenser.

. Open the folder MiniloBox PelletDispenser and copy one of the files depending on the
language set in EthoVision XT. For Chinese, DeviceTypesNoldusChCh.xml. For English,
DeviceTypesNoldusEnUs.xml.

. Go to the following folder on your EthoVision XT computer:

C:\ProgramData\Noldus\Components\Ethovision\Noldus Hardwarelnterface
Minilobox\5

. Press Ctrl+V (Edit > Paste). Replace the old file version with the new one.
. Delete the file DeviceTypesNoldus.xml in that folder.
. Connect the Pellet dispenser to the Mini USB-10 box, and start EthoVision XT.

. Create a new experiment and set up EthoVision XT. See page 41.

Attach the Pellet dispenser to objects

To attach the pellet dispenser to a stand or any other object, use the four M4 threaded holes
located under the foot of the dispenser.

For more information

For more information about the interface devices, see the EthoVision XT 18 - Trial and
Hardware Control - Reference Manual (see MANUALS on page 9).

THE PELLET RECEPTACLE

Purpose

Use the Pellet receptacle in two cases:

e To collect the pellets dropped by the Pellet dispenser (no measurement). The pellets are

kept in the receptacle instead of dropping on the PhenoTyper floor.
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e Torecord the number of times that the subject visited the receptacle. This is done with a
beam break mechanism that records the nose pokes.

How nose pokes are detected

A mechanism based on an infrared beam detects the subject’s nose pokes into the opening.
When the subject pokes its nose into the opening of the receptacle, the infrared beam is
broken. If the beam is broken for at least approx. 50 ms, a TTL signal “Low” is sent to the USB-
10 box and therefore to EthoVision XT. When the beam is not broken (or broken for less than
50 ms, the TTL signal stays “High”.

The TTL signal will stay “Low” for at least 200ms for a single nose poke. In case of multiple
nose pokes shorter than 200ms, these will be merged in one “Low” TTL signal.

Connect the Pellet receptacle to the USB-10 box

The Pellet receptacle comes attached to its wall. A black network cable with a special
connector is included in the package.

1. Replace one of PhenoTyper walls with the Pellet receptacle wall. Make sure that the
black tube stays at the outer side of PhenoTyper. For how to assemble the PhenoTyper
cages, see the PhenoTyper - EthoVision XT 18 - Reference Manual.

2. Connect the tube of the Pellet dispenser to the black tube of the Pellet receptacle. If
necessary, use the transparent tube that comes with the Pellet dispenser to connect the
two devices (see the figure below).

3. Connect the Pellet receptacle to one of the TTL ports of the USB-10 box. Use the special
black cable that comes with the Pellet receptacle wall. In the figure below also the Pellet
dispenser is connected.

Each Pellet dispenser + Pellet receptacle combination needs two TTL ports: one for
sending the pellet drop command to the Pellet dispenser, and one to read the nose pokes
from the Pellet receptacle.

r
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Connect the Pellet receptacle to the Nortio system

| -
Mortio Core : ./ Nortio T12T TTL -
Backbone Terminal Hub
input
24v
SIWES
TTL1
Ethernet ) :

board

IMPORTANT The cage walls equipped with the pellet receptacle contain an integrated circuit
board. They must be cleaned with special care. Always follow the procedure described in the
PhenoTyper - EthoVision XT 18 - Reference Manual.

TECHNICAL SPECIFICATIONS

Pellet dispenser

e Noldus device number: PTPD-001x.

e Power supply: 18-26 V DC.

e Current consumption: standby 30 mA, when dropping pellet 250 mA.
e Manual control: single button.

e Remote control: TTL input.

e Connector: RJ45 8 pin modular.

e Input: optical isolated TTL logic 5 Volt.

e Output: open collector type.

¢ Dimensions: height: 20 cm (7 7/8”); base diameter: 10 cm (3 15/16”); silo diameter: 7.5 cm
(261/64").
e Weight: 1200 grams (42 oz).

e Maximum number of Pellet dispensers to be connected to one USB-10 box:

4 - The Pellet Dispenser and the Pellet Receptacle ——— 39



- 7, if Trial Control conditions specify that pellets from the different dispensers are
delivered at the same time; for example, 5 minutes after the trial starts for all arenas.

- 12, if pellets from the different dispensers are not delivered at the same time; for
example depending on the behavior of the subject in each arena.

CE compliant in accordance with EMC directive 2004/108/EC.

Pellet types: 20 mg, 45 mg. See page 33.

Pellet receptacle

Noldus device number: PTPR-001x.

Power supply: 7-24 V DC.

Current consumption: max. 30mA at 24V.

Output: open collector type.

Connector: 3 pin female KK connector.

Dimensions: height: 7.7 cm (3 1/32”); width: 4.5 cm (1 49/64”); depth: 5.1.cm (21/64”).
Weight: 62 grams (2.2 0z).

Pellet types: 20 mg (tested), 45 mg (tested), maximum diameter 10 mm.

RELIABILITY

Noldus has tested the Pellet dispenser thoroughly in order to ensure its reliability and good
functioning for long periods of time. Tests have been carried out on 16 Pellet dispensers with
more than 20000 pellets dropped. The pellets tested were from Bio-Serv and TestDiet.

The deviation between the number of delivered and expected pellets is always within 5%,
and in any case on the positive side. This means that a few more pellets are dropped, not
fewer, than expected. For example, one instance of the Drop pellet command in EthoVision
XT results in two pellets being dropped instead of one. There may be some variation between
individual Pellet dispensers.

40
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4.3 Work with the Pellet dispenser

ETHOVISION XT - PREPARE THE EXPERIMENT

1.

If you use the Mini USB-IO box, first follow the instructions under Connect the Pellet

dispenser using the Mini USB-1O box on page 36.

Connect the USB-10 box / Nortio Core / Mini USB-1O box to the EthoVision XT computer
and make sure that all devices are powered up, as described in the previous section.

For details about the USB-10 box, the Mini USB-10 box and the Nortio Core, see the
relevant chapters in the EthoVision XT 18 - Trial and Hardware Control - Reference
Manual.

3. Start EthoVision XT and create a new experiment or open an existing one.

ETHOVISION XT - EXPERIMENT SETTINGS

1.

In the Experiment Settings, select the Use of Trial Control hardware option, and click

Settings next to that option.

In the window that opens, choose the interface device you have:
- Noldus USB-IO box.
- Noldus Mini USB-10 box.

- Noldus Nortio Core.

Hardware Interface *
Select device type: Noldus USB-10 box i
cance

Next, click OK. The Device Configuration/Nortio Configuration window opens.

For the TTL Control port which you connected the Pellet dispenser to, select Pellet
Dispenser (PTPD-001x) as the Device/Device type.

Repeat this step for each Pellet dispenser connected to TTL ports.

Example for when using the USB-10 box (one Pellet dispenser):
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Device Configuration

10 Interface | Noldus USE-I0 box

Ports Device type |Device 1D

TTL Port 1 I Pellet Dizpenser (PTPD-001x} %ellet Dispenser (FTPD-001x} 1
TTL Port 2 12110 QEVICE Connecteas "wl<No device type selecteds
TTL Port 3 <No device connected= _!'Ii<Nu device type selected=
TIL Port 4 <No device connected= [\ li<No device type selected=
TTL Port 5 <No device connecteds (JF<No device type selected>
L s e e

Example for when using the Nortio system (four Pellet dispensers connected to TTL ports

1-4 of the Nortio T12T TTL Terminal Hub):

- Under Nortio Hub, expand the item that applies. A list appears with the TTL ports
available.

- Under Device, select the Pellet dispensers connected to each port.

Naortio Configuration X
Maortio Core
Name |Port | Device State Refresh
Nortio Core 01x-0108 /]
[ 1 [<NoDevice Selected= . Settings
Nortio Hub { Connected to backbone 1) Timings
Name |Port | Device State
[~[lo1 NoHU-T12T (0600B) d
1 Pellet Dispenser (FTPO-001x) 1
2 Pellet Dizpenser (PTPD-001x) o
3 Pellet Dispenser (FTPD-001x) o
4 Pellet Dispenser (PTPD-001x) lael
) <No Device Selected> %3
6 <Mo Device Selected> lsed

4. If your Pellet dispensers are connected to two or more USB-IO boxes, you must repeat the
step above for the Pellet dispensers connected to the remaining interface devices.
- If you use the USB-10 box: From the 10 Interface list select a new USB-10 box, then
repeat the step above.

5. When ready, click OK.

For more information, see Setting the port connections in one of the following sections in
the EthoVision XT 18 - Trial and Hardware Control - Reference Manual, depending on which
interface device you use:

e The USB-10 box and the Mini USB-10 box.

e The Nortio system.
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ETHOVISION XT - ARENA SETTINGS
1. In the Arena Settings, define the arenas. For more information on this step, see Arena
Settings in the EthoVision XT Help.

If you have only one arena, you can skip the following steps. The hardware is
automatically assigned to the arena. You can skip this section.

If you have more than one arena, do the following:
2. Click the Arena - Hardware mapping button in the Arena Settings window.

3. Under Device type, you should see Pellet dispenser (PTPD-001x). If that is not the case,
click Add device and under Device type, select Pellet Dispenser (PTPD-001x).

4. Under Device name, accept the default name or type in a name, for example, Pellet
dispenser.

5. Assign a Pellet dispenser to each arena. To do so, select the physical device Pellet
Dispenser (PTPD-001x) [n] under the name of the arena it belongs to.

IMPORTANT Make sure that each physical device is assigned to only one arenal!

6. To test the Pellet dispenser, see page 45.

7. Click OK to close the Arena - Hardware mapping window.

Example with one Pellet dispenser and one Lickometer assigned to the same arena:

L] Arena - Hardware Mapping

First define the Trial Control hardware connections in the Experiment Settings. You can only make one set of hardware settings per
Experiment. Once you have acquired trials those settings are read-only.

Then, in the window below:

1. Click Add device.

2. Select the Device type.

3. If one arena has multiple devices of the same type, enter a name of the device (e.g. Left side Pellet Dispenser). You can base Trial
Control actions and conditions on these named devices.

4, Link the Device 1Ds to each arena.

5. Repeat for each named device.

y Device type Device name | [ Arena 1 _ | Arena 2
: Pellet Dispenser (PTPD-001x) w |[Pevice A .|Pal\et Dispenser (PTPD-001x) 1 Q%No device allocated=
Tickometer (FTLM-001x] Tw ]| Device B |Cickometer (PTLM-001x) 1 [w]|<No device allocated>
< . >
Remove device = Add device | Test..
=

Example with three Pellet dispensers, assigned to three arenas:
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7 Arens - Hardware Mapping x|
First define the Trial Control hardware connections in the Experiment Settings. You can only make one set of hardware settings per Experiment. Once you have acquired trials those settings are read-only.

Then, in the window below:
1. Click Add device.

2. Select the Device type.

3. If one arena has multiple devices of the same type, enter a name for the device (e.q. Left side Pellet Dispenser). You can base Trial Control actions and conditions on these named devices.
4. Lirk the Device IDs to each arena.

5. Repeat for each named device.

Device type | pevice name | Arena 1 | Arena 2 | Arena 3
Pellet Dispenser (FTPD-001x) [ ]Device & [Peliet Dispenser (PTPD-001x} 1 [.][Pellet Dispenser (PTPD-001x) 2 []|Pellet Dispenser (PTPD-001x) 3 9|

R
il

oK Cancel

For more information on this step, see Assign devices to arenas in the EthoVision XT - Trial
and Hardware Control - Reference Manual. For more information on the Arena Settings, see
the section Arena Settings in the EthoVision XT Help.

ETHOVISION XT - TRIAL CONTROL SETTINGS

You can control the pellet dispenser by defining Trial Control Settings in EthoVision XT. As the
pellet dispenser is mostly used in learning tests, you will probably need to define a sub-rule
that is repeated a number of times, for a specified duration or indefinitely in order to teach

the animal what the rule is. For instance, drop a pellet every time the mouse is in the trigger
zone and repeat this indefinitely (see Figure 4.3).

‘Start-stop tial In zone {1} Start track Reference (1) Time (4) Stop track ‘Start-stop tial
Current Durstion = To: Sub-rule (1) Infinite delsy
100s B Start without delay {condition Bl
@ When center-paint Repeat indefinitaly never mat) n O
s in Arena 5top to Start 00:00:00)
[Do nat restart while_|
- Settings - Settings_

Sub-rule () In migger zone Drop Peliet In tigger zane 2) Sub-rule (1)
Current = true Device: Pelet Dispe_ Cunent = fae
[~ When center-paint [ fcommand: Drop p_[™] when center-point [
s in Trigger zane s in Arena
Sertings_

Semings_ - Semings_ Semting_

Figure 4.3 Trial Control Settings in EthoVision XT to control a pellet dispenser.

You can define a maximum trial duration to stop the trial or stop it manually.
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CHECK THAT THE PELLET DISPENSER WORKS

The pellet drop detector

An infrared photo beam detector senses whether a pellet is dropped after a “drop pellet”
command has been given (either manually by pushing the blue button at the front or with
the USB-10 box and EthoVision XT). When no pellet is detected, the stepper motor moves the
carousel within the silo one step further. If, even after a full rotation, no falling pellet was
detected, the system considers the silo to be empty. The pellet dispenser goes into error
mode and the LED at the front of the pellet dispenser blinks continuously. Fill the silo with
pellets and press the blue button at the front of the pellet dispenser to reset the device. It is
then ready to be used again.

Make sure that there are enough pellets in the silo before you start your experiment. If the
silo is almost empty, it may take some time before a pellet is dropped. It can also be that no
pellet is dropped because there is an obstruction in the falling path of the pellet caused by
fragments of pellets.

Use one of the following options to check whether your pellet dispenser works and whether
your Trial Control Settings do what you want them to do:

Checking before running a trial

1. Choose Setup > Arena Settings. Open the Arena Settings you defined earlier.
2. Inthe Arena Settings window, click the Arena - Hardware mapping button.

3. Inthe Arena - Hardware mapping window, select the pellet dispenser and click Test.

] Arena - Hardware Mapping

First define the Trial Control hardware connections in the Experiment Settings. You can only make one set of hardware settings per
Experiment. Once you have acquired trials those settings are read-only.

Then, in the window below:

1. Click Add device.

2. Select the Device type.

3. If one arena has multiple devices of the same type, enter a name of the device {g.q. Left side Pellet Dispenser). You can base Trial
Control actions and conditions on these named devices.

4, Link the Device IDs to each arena.

5. Repeat for each named device.

Device type I Device name _| Arenad . | Arena 2
Pellet Dispenser (FTPD-001x) [w][Device & [l[Feict Dispenser (FTro-001x) 1 | R
< Pl
Remove device Add device Test..

4 - The Pellet Dispenser and the Pellet Receptacle

45



46

4. Anew window appears. The following message should appear: Number of drops: 0; In
error state? false.

Test Pellet Dispenser (PTPD-001x) 1

Select a command and dick Test or trigger your device manually.

Command: Drop pellet v
Test
Signal Value Unit
Mumber of drops: 1]
In error state? false

5. Click the Test button and check that a pellet is dropped. You can also view the result in the
window, the number of drops increases by 1.

Test Pellet Dispenser (PTPD-001x) 1

Select a command and dick Test or trigger your device manually.

Command: Drop pellet hd
Test
Signal Value Unit
Mumber of drops: 1 -
In error state? false

NoTe When you click the Test button for the first time after power-on, the pellet
dispenser delivers one pellet after some delay. This is due to the mechanism that
operates to calibrate the drop position. This delay does not occur in the following test
actions.

Checking while the trial is running

Check the LED indicator at the front of the Pellet dispenser. The LED blinks two times in a
rapid sequence:

1. Single blink when the Pellet dispenser receives a Drop pellet command from EthoVision
XT.

2. Single blink when a pellet is dropped.
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CONTROL THE PELLET DISPENSER MANUALLY

With EthoVision XT

You can have the Pellet dispenser drop a pellet every time you press a key of the keyboard.
For this, you must use EthoVision XT.

1.

In the Manual Scoring Settings, define a fictitious behavior, for example, Pellet of type
Point event. Assign a key to this behavior. For more information, see Manual Scoring
Settings in the EthoVision XT Help.

Behaviors Keys
Behavior Name Type Description Initially Active Subject 1
Pellet Paoint event 4]

In the Trial Control Settings, create a subrule that contains the following conditions and
actions:

[Rule Begin] > [Condition: Frequency (Pellet)>=1] > [Action: Drop pellet] > [Rule End].
Make sure that the Reference box for this Subrule specifies Repeat indefinitely.
During acquisition, in the Manual Scoring tab, to drop a pellet click the button or press the

key for the behavior Pellet.

Analysis Results and Scoring

Manual Scaring

Trial Acquisition status Pellet

Mo trial planned [}

. Inthe Analysis profile, define the variable Pellet to visualize for example the total number

of pellets dropped.

With the Pellet dispenser button

When using the pellet dispenser as a stand-alone device, you
must connect it to a mains socket using the power supply for
stand-alone use (PTPD-2010). Push the button at the front to
drop a pellet.

NoTE When you press the blue button for the first time after
power-on, the pellet dispenser delivers one pellet after some
delay. This is due to the mechanism that operates to calibrate
the drop position. This delay does not occur in the following

drop actions.
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WORK WITH THE PELLET RECEPTACLE

Make sure that the USB-10 box is connected to the EthoVision XT computer, and that the

Pellet receptacle is connected to a TTL port of the USB-10 box (page 38).

Experiment Settings

1. In the Experiment Settings, select the Use of Trial Control hardware option, and click

Settings next to that option.

2. Inthe window that opens, select Noldus USB-10 box or Noldus Nortio Core and click OK.

3. Forthe TTL Control port which you connected the Pellet receptacle to, select Pellet
Receptacle (PTPR-001x) as the Device/Device type.

Repeat this step for each Pellet receptacle connected to TTL ports.

Example for when using the USB-10 box (one Pellet dispenser and one Pellet receptacle):

Device Configuration

IO Interface | <None connected:> ¥ | Refresh |

Ports Device type |Device 1D

TTL Port 1 Pellet DisEenser (PTPD-001x} w | Pellet Dispenser (PTPD-001x) 1

L TTL Port 2 Pellet Receptacle (PFTPR-001x) w | Pellet Receptacle (FTPR-001x) 1

1L Fort <o device connecteds | s | <Mo device type selected>

TTL Port 4 <No device connected= s | <Mo device type selected>

TIL Port 5 <No device connected> |w | <Mo device type selected>

e S T S CePE L e e

Example for when using the Nortio system (two Pellet dispensers and two Pellet

receptacles are shown here):

- Under Nortio Hub, expand the item that applies. A list appears with the TTL ports

available.

- Under Device, select the Pellet receptacle connected to each port.

Mortio Configuration
Mortio Core
Name [port  |Device State
Mortio Core 01x-0108 Vi
[ 1 [<NoDevice Selected> ]
Nortio Hub { Connected to backbone 1)
Name [Port | Device State
[~[o1 NoHU-T12T (06008) Y,

Pellet Dispenser (FTPD-001x)

Pellet Receptacle (PTPR-001x)

Pellet Dizpenger (FTPD-001x)

s

en | | L | P | =

Pellet Receptacle (PTPR-001x)

<No Device Selected=

Refresh

Settings

Timings
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4. If your Pellet receptacles are connected to two or more USB-10 boxes / Nortio Hubs, you
must repeat the step above for the Pellet receptacles connected to the other interface
devices.

- If you use the USB-IO box: From the IO Interface list select a new USB-10 box, then
repeat the step above.

- If you use the Nortio system: Under Nortio Hub, expand a new Hub item, then repeat
the step above.

5. When ready, click OK.

For more information, see Setting the port connections in one of the following sections in
the EthoVision XT 18 - Trial and Hardware Control - Reference Manual, depending on which
interface device you use:

e The USB-10 box and the Mini USB-10 box.

e The Nortio system.

Arena Settings

If you have only one arena, you can skip the following steps. The hardware is automatically
assigned to the arena.

If you have more than one arena, do the following:

1. Inthe Arena Settings, click the Arena - Hardware mapping button and click Add device.
2. Under Device type, select Pellet Receptacle (PTPD-001x).

3. Toassign a Pellet receptacle to a specific arena, select Pellet Dispenser (PTPD-001x) in the
corresponding column. When finished, click OK.

L] Arena - Hardware Mapping

First define the Trial Control hardware connections in the Experiment Settings. You can only make one set of hardware settings per
Experiment, Once you have acquired trials those settings are read-only,

Then, in the window below:

1, Click Add device,

2. Select the Device type.

3. If one arena has multiple devices of the same type, enter a name of the device {e.g. Left side Pellet Dispenser). You can base Trial
Control actions and conditions on these named devices,

4. Link the Device IDs to each arena.

5. Repeat for each named device.

Device type Device name Arena i Arena 2
Pellet Dispenser (FTPD-001x) w || Device A iPellet Dispenser fPTPD—Eg1X} 1 |y Pellet Dispenser (PTPD-001x]
Pellet Receptacle (PTPR-001x) || Device B | |Peliet Receptacle (PTPR-001x) 1 Pellet Receptacle (PTPR-0013

JEEEs
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Trial Control Settings
1. Choose Setup > Trial Control Settings.

2. Under Conditions, you find Pellet Receptacle (PTPR-001x).
Compaonents 4

= Conditions

_ Time
Time interval
In zone
Pellet Dispenser (PTPD-001 |
__Pellet Receptacle (PTPR DD‘IX] I “1

More...

3. Click the button next to it to add a condition based in the number of pokes. For example,
to stop tracking when the number of nose pokes has reached a certain value.

For more details on conditions, see also the EthoVision XT 18 - Trial and Hardware Control -
Reference Manual.

TEST THE PELLET RECEPTACLE

To test the Pellet receptacle

1. Choose Setup > Arena Settings. Open the Arena Settings you defined earlier and click the
Arena - Hardware mapping button.

2. Inthe Arena - Hardware Mapping window, select the pellet receptacle and click Test.

3. Anew window appears with the following messages: Number of nose pokes: o; Is nose
poke detected?: false.

Test Pellet Receptacle (PTPR-001x) 1 “

Some devices you can manipulate to provoke a signal, Observe the signal
window below to see the result.

Signal Value Unit
Mumber of nose poke: 0
Is nose poke detectec false

4. Click the Test button and insert a pen tip in the Pellet receptacle.
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5. View the result in the window; the message should say Number of nose pokes: 1and Is
nose poke detected?: true.

NOTE The green LED at the outer side of the receptacle switches off every time a poke occurs.

Troubleshoot the Pellet receptacle
If the pellet receptacle is not responding, do the following:

1. Check that the cable is not defective.

Todo so, replace the cable from the Pellet receptacle to the USB-10 box, and between the
USB-10 box and EthoVision XT (if you suspect that it may be defective too). Then repeat
the test described above.

2. Checkif the TTL port on the USB-10 box/Nortio TTL Terminal Hub works.

- Connect the TTL Port tester to the same port of the USB-10 box that was connected to
the Pellet receptacle. As a result, the TTL-power LED of the TTL Port tester should
switch on.

- Press the IN-1 button, this should be detected by EVXT. If that happens, then the TTL
port works to support the Pellet receptacle.

TIP For information about the TTL Port tester, see the EthoVision XT 18 - Trial and
Hardware Control - Reference Manual.

3. Connect the Pellet receptacle to the TTL port on the USB-10 box/ Nortio TTL Terminal Hub
that you have just tested.
- During power-up, the green LED on the Pellet receptacle near the cable connector
should blink two times and then it should stay on.

- Whenever the infrared beam in the receptacle is interrupted (e.g. when inserting the
tip of a pen), the green LED shall switch off. If that does not happen, the receptacle
may be defective (provided that all cables have been checked; see above), and must
therefore be replaced.

Green LED on Green LED off
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4.4 Calculate the statistics for the Pellet

dispenser

ANALYSIS PROFILE

You can create an analysis profile to calculate the number of pellets dropped.

Procedure
1. Choose Analysis > Analysis Profile > New.
2. From the Dependent Variables list, under Hardware, click one or more of the following:

- Hardware continuous or Hardware command if you want to calculate the total
number of pellet drops, or visualize the pellet drops on a timeline.

- Hardware State if you want to visualize and calculate when the number of pellets
dropped exceeded a certain number.

3. Whatever option you choose, next to Device type, select Pellet Dispenser (PTPD-001x).
Next to Device, select the correct device if you have more than one pellet dispenser
connected.

Hardware Continuous

Hardware Continuous Variable | Trial Statistics | Group Statistics

Calculates the statistics for a continuous hardware signal.

Device type: Pellet Dispenser (PTPD-001x) v ||

Device: Device C hd

Signal: Number of drops |
freq = 1 freq=3

ke

time

1 event
QO event sampling

4. Inthe Trial Statistics tab, select the statistic Total.

5. Click Add. Repeat the steps from step 2 to add more variables.
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Analysis profile with the Pellet receptacle
In the Analysis profile:

e To calculate the total number of pellet drops, or visualize the nose pokes on a timeline,
under Hardware choose Hardware Continuous. Choose the device you want to extract
the data from.

Hardware Continuous

Hardware Continuous Variable | Trial Statistics | Group Statistics

Calculates the statistics for a continuous hardware signal.

Device type: Pellet Receptade (PTPR-001x) v

Device: Device B b

Signal: Mumber of nose pokes v
freq = 1 freq =3

sk

time

1 event
QO event sampling

e To calculate the total duration of nose pokes, or the time that the number of nose pokes
was lower or higher than a certain value, under Hardware choose Hardware state.
Choose the device you want to extract the data from. Next to Signal, choose what you
want to calculate. Choose Is nose poke detected = true to calculate the total nose poke

time.

STATISTICS AND VISUALIZATION

1. Choose Analysis > Results > Statistics & Charts. Select the correct Data profile and
Analysis profile from the lists on the toolbar and click Calculate.

2. Tovisualize the pellet drops or nose pokes on a timeline, choose Analysis > Results >
Integrated Visualization. Select the correct Analysis profile from the list on the toolbar.
You now see in the Time Event Plot when pellets were dropped.
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In the figure below, from top to bottom: Hardware command, Hardware continuous (see
also the inset when zooming in the timeline), Hardware state which was set to Number of

drops >=5, with Cumulative selected.

Relative Time

4360 4380 4400
T PN T T

51.78 (s.ff) 0.00 30.00 60.00 90.00
1 \ \ 1 \ 1 \ \ 1
= Hardware command
B Pelst Dispenser (PTPD-001x) / Drop pellet | 1 | | |
=] Hardware continuous 1.0
M Pellet Dispenser (PTPD-001x) / Numbe: k|
054
0.0
=] Hardware state
B Pelst Dispenser (PTPD-001x) / Number of dro |

TIP For a clearer view of the data points, click Show/Hide > Show Graph Data Points.

[@ Show/Hide -

Arenas...

Subjects...

Dependent Variables...
Chart Sorting...

Arena Features...

E} T/%OW Graph Data Poinits

Pellet receptacle

The example below shows the visualization of a Hardware continuous and a Hardware state
defined as on page 53. First plot: Hardware continuous. The onset of nose pokes are plotted
on the timeline. Second plot: Time that a nose poke occurred.

Relative Time
30.08 (s.ff) PO 5.00 10.00 15.00 20.00 25.00 30,00 35.00 40.00 45.00
I 1 1 1 1 1 1 1
=] Hardware continuous 1
B Pelliet Receptacle (FTPR-001x) / Number of nose ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0
=] Hardware state

Pellst Receplade (PTFR-001x) / Is nose poke detected

4 - The Pellet Dispenser and the Pellet Receptacle



4.5 Maintenance and troubleshooting

CORRECT USAGE OF THE PELLET DISPENSER

How to fill the silo

Do not (re-)fill the silo while it stands on the Pellet dispenser. The procedure below prevents
that a pellet falls through the hole and is crushed when you push the silo back in place.

1. Remove the silo and place it on a table. Open its lid and fill it with the pellets.

2. Close the lid. While holding the lid closed, turn the Pellet dispenser upside down and
attach the silo.

3. Put the Pellet dispenser back on the table.

Only use intact pellets

If you notice dust and broken pellets in the package, carefully remove them. Use for example
a sieve to divide the intact pellets from the rest.

Clean the Pellet dispenser regularly
Cleaning the Pellet dispenser reduces the chance of malfunctioning.

e Clean at the end of an experiment / after soo pellets dropped / every two days
(whichever comes first).

e Replace or dry out the silica gel pack, e.g. with an oven, at the same time of cleaning. See
also the section below.

Keep and use the pellets in a dry place

Make sure that you keep and use the pellets in a climate with relative humidity (RH) less
then 40%. Pellets readily absorb moisture from the atmosphere. When kept in a humid
climate, they absorb water and become frail. That may result in more broken pellets in the
silo. We recommend to keep the silica gel pack attached to the lid of the silo.
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Replace the silica gel

From mid 2022 the Pellet dispenser is provided with 2-gram sachets of RS PRO Indicating
Silica Gel that can be easily replaced. This gel changes its color from yellow to green when it
has absorbed the maximum moisture.

When the gel turns green, remove the sachet and attach a new or regenerated one to the lid
of the silo.

Regenerate the silica gel

You can regenerate the silica gel by placing the sachet in an oven at 110°C (230°F) for three to
four hours.

Do not reuse pellets

Pellets that have previously been inside the silo may weaken internally and that increases
the risk that they break or produce dust during use.

CLEAN THE PELLET DISPENSER

We recommend to thoroughly clean the Pellet dispenser at regular intervals because a clean
product ensures reliability and long-term use.

o Disassemble the pellet silo (see page 33) to ensure that the pellet dust can be removed
easily.

e If you are going to clean a large number of Pellet dispensers, consider using an electric
screwdriver to disassemble them more quickly.

e Clean the tube. Insert a dry cloth (not fraying) in the tube to pull the dust out.

e Clean the holes in the carousel. Dust cumulates in holes quite easily, which may cause
pellets to get stuck.
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e Usually cleaning with a dry cloth is sufficient. Do not use any liquids for cleaning
purposes. Liquids can stick to the pellets or dust. Whenever liquids are used, make sure to
dry all parts completely.

e Cleanthe upper part of the carousel, 8-10 minutes depending on the cleaning substances
used.

TROUBLESHOOTING

The pellet dispenser is full of pellets, but it fails to drop a pellet.

1. Disconnect the Pellet dispenser from USB-10 box and remove the silo.

2. Manually insert a pellet into the acrylic tube (see the figure) and check whether the pellet
is dropped.

3. If the pellets does not come through, there must be some material obstructing the route.
Try to remove it by “poking” gently into the acrylic tube using a 3-mm Polyurethane foam
swab (see the figure below), a flexible wire or a tie-wrap.

IMPORTANT Do not use any object that could cause scratches inside the tube.

4. If no obstruction is found, do the following:
- The IR beam detector could be defective. Connect the dispenser to the USB-10 box in
order to get power. After you press the blue button, the Pellet dispenser attempts to
drop the first pellet. Manually drop a pellet into the acrylic tube. When the pellet is
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detected, the device should stop rotating and the red LED should give a single blink to
indicate “pellet dropped”. In that case, detection is working fine. If IR detector is not
working correctly, contact Noldus to have the dispenser repaired or replaced.

- There may be some mechanical problem. Remove most of the pellets out of the silo,
just have very few (5-8) remaining. Apply power and press the blue button. Have a look
into the silo. The dispenser will search for the first pellet and drop it. If that is the case,
press the blue button again and the next pellet has to be found and dropped. If that
does not work, the aluminum hole cover clip may prevent pellets to fall down. You can
adjust the position of the clip by somewhat unscrewing it and fasten it gently again
afterwards. The optimal position of the clip also depends on the pellet type used. Some
experimenting may needed.

If none of the steps above help, the dispenser has to be checked and repaired. In case of
repair, please always ship the complete unit to Noldus.
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5.1 General information

THE LICKOMETER

The Noldus Lickometer is a device that measures contact between a rat or mouse and its
water bottle. It consists of an electronics box with (A) a metal ground plate and (B) a clip
attached to it (see Figure 5.1). Whenever a mouse or a rat contacts the spout of the water
bottle, the capacitance between the clip attached to the spout and the metal ground plate
changes (see Figure 5.1). This change is detected by the Lickometer. The advantage of this
system is that there is no current flow through the animal. The Lickometer is designed as an
add-on to the PhenoTyper.

To be able to receive information from hardware devices you need the Trial and Hardware
Control module. You can control multiple lickometers with EthoVision XT (up to six per USB-
10 box). For the limitations, see Control hardware devices in the EthoVision XT 18 - Trial and
Hardware Control - Reference Manual.

N

"'Sensorelecirode
'l

Bottle

1)
Cx17Q‘ ’ g

777
7 i

Cxs

Ground L-profile , y
%f/f/[f//f/f/’/’/ﬂ
Figure 5.1 Lickometer: principle of operation.
Contents of the Lickometer package

A Lickometer package includes:

e A lLickometer PTLM-001x.
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e Ablack network cable with RJ45 connectors, 1 meter long.

Figure 5.2 The Noldus Lickometer PTLM-o01x.

Sample reference

Ho, A.L. et al. 2021. Accumbens coordinated reset stimulation in mice exhibits ameliorating
aftereffects on binge alcohol drinking. Brain Stimulation 14: 330-334. doi: https://doi.org/
10.1016/].brs.2021.01.015.

TECHNICAL SPECIFICATIONS

o Noldus device number: PTLM-001x.

e Power supply: 12-24 V DC.

e Current consumption: standby 20 mA.

e Connector: RJ45 8 pin modular.

e Input/output: SDI type 1.

e Dimensions: 80 x 45 x 21 mm (I x w x h) (electronics box), 80 x 55 mm (ground plate).
e Weight: 200 grams.

e CE compliant in accordance with EMC directive 2004/108/EC.

o Interface: Noldus USB-IO box and Nortio T12T TTL Terminal Hub.

e Applications: The Lickometer is suitable to measure drinking behavior of both rats and
mice. You do not need to change any settings when you switch between species.
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5.2 Install the Lickometer

Although the network cables shown in the following schemes are used in networks, the
signal coming from the Lickometer is not a network signal. Do not connect the Lickometer via
a network hub or similar. Also do not connect the Lickometer to the Mini USB-10 box.

Connect the Lickometer using the USB-10 box

1. Make sure that the USB-1O box is connected to (A) your EthoVision computer and (B) a
power supply.

2. Connect the Lickometer to one of the SDI Control ports at the backside of your USB-10 box
(either one of the ports 1-12, not port 13), using the black RJ45 cable. The power supply also
goes via this cable. When you connect the Lickometer, the red LED at the front of the
electronics box blinks.

3. Toattach the Lickometer to a PhenoTyper cage, place the metal ground plate underneath
the cage.

IMPORTANT Make sure that the PhenoTyper cage is on a wooden or synthetic table, not a
metal one. A metal table interferes with the capacitance.

4. Connect the clip to the metal spout of the water bottle.

5. When the animal touches the spout of the water bottle, the red LED at the front of the
electronics box turns on.

24V
@ o mmme

USB-10 box
— SDI panel

(== ENEE EEEE

[ Y —

i SDI 2
sDI 1
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Connect the Lickometer with the Nortio system

IMPORTANT In order to use the Lickometer in combination with the Nortio system, you must
modify the jumper settings inside the Lickometer electronics box.

1.

2.

3.

4.

Unscrew the cover of the Lickometer.
Locate the jumpers on the board, that is, the pins with the blue covers numbered 1-4.

Make sure that jumper position 1is closed (that is, the two pins are covered with a blue
cover) and the other jumper positions 2,3 and 4 are open (the pairs of pins are visible).

This way the Lickometer is set to work as a TTL device.

Close the cover of the Lickometer.

You can now connect the Lickometer to the Nortio system (see the next figure).

1.

2.

Connect the Nortio Core to the EthoVision XT computer using a network cable.

Connect the Nortio T12T TTL Terminal Hub to the Nortio Core using the backbone input
cable.

. Connect the Lickometerto one of the TTL control ports of the Nortio T12T TTL Terminal Hub

using a network cable.

. Make sure that the Nortio Core is connected to a power supply.

. Toattach the Lickometer to a PhenoTyper cage, place the metal ground plate underneath

the cage.

IMPORTANT Make sure that the PhenoTyper cage is on a wooden or synthetic table, not a
metal one. A metal table interferes with the capacitance.

. Connect the clip to the metal spout of the water bottle.

. When the animal touches the spout of the water bottle, the red LED at the front of the

electronics box turns on.
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For how to install the Nortio system and the configure the Ethernet board on your PC, see
the section The Nortio system in the EthoVision XT 18 - Trial and Hardware Control -
Reference Manual.

Working with an older Lickometer version

The previous version of the Lickometer came with an X-keys USB Switch Interface which is no
longer used. To use this older version of the Lickometer in combination with a USB-IO box,
you must modify the jumper settings inside the Lickometer electronics box.

1. Unscrew the cover of the Lickometer.
2. Locate the jumpers on the board, that is, the pins with the blue covers numbered 1-4.

3. Make sure that jumper position 1is open (that is, the two pins are visible) and jumper
positions 2, 3 and 4 are closed (the two pins are covered with the blue covers).

4. Close the cover of the Lickometer.

Work with the Lickometer

ETHOVISION XT - PREPARE THE EXPERIMENT

1. Make sure that you have followed the instructions in the previous section depending on
which interface device you have.
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2. IMPORTANT If you start EthoVision XT before the Lickometer set-up is fully connected it
may not function properly. Also, if you disconnect and reconnect one of the cables of the
Lickometer set-up while the experiment is open, the Lickometer may not function

properly.

3. Start EthoVision XT and create a new experiment or open an existing one.

ETHOVISION XT - EXPERIMENT SETTINGS
1. In the Experiment Settings, select the Use of Trial Control hardware option, and click
Settings next to that option.

2. Inthe window that opens, choose the interface device:
- Noldus USB-10 box.

- Noldus Nortio Core.

NOTE The Lickometer does not work in combination with the Mini USB-10 box.

Hardware Interface *

Select device type: Noldus USB-I0 box ~

Next, click OK. The Device Configuration/Nortio Configuration window opens.

3. Do the following depending on which interface device you have:
- If you have the USB-10 box: For the SDI Control port to which you connected the
Lickometer, select Lickometer (PTLM-001x) as the Device type. In the example below,

the Lickometer is connected to SDI Port 1.

Device Configuration

10 Interface I Noldus USB-I0 box hd l Refresh

Ports Device type Device ID

TTL Port 1 <No device connected> | w | <Mo device type selected=
TIL Port 2 =No device connected> _w | <Mo device type selected>
TTL Port 3 <No device connected> s |i<No device type selected=
TTL Port 4 <No device connected> _w | <Mo device type selected>
TTL Port & <No device connected> | w | <Mo device type selected=
TIL Port & =No device connected> _w | <Mo device type selected=
TIL Port 7 <No device connecteds> | [i<No device type selecteds
TTL Port 8 <No device connected> | w | <Mo device type selected>
TTL Port & <No device connected:> _w | <Mo device type selected>
TTL Port 10 =No device connected> _w | <Mo device type selected=
TTL Port 11 <No device connecteds> | [ <No device type selecteds
TTL Port 12 <No device connected> w [ <No device type selected>
SDI Port 1 I Lickometer (PTLM-001x) |w||Lickometer (PTLM-001x) 1
SDI Port 2 =No device connected> _w | <Mo device type selected=
5Dl Port 3 =No device connected> wli=No device tvoe selected>
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Example with two lickometers:

S0l Port 1 Lickometer (FTLM-001x) |w | Lickometer (PTLM-001x11

SDI Port 2 Ickometer -001x | w | Lickometer (F"I'LI'.'I-DD'IXH
SDIPort 3 =<Mo device connected= |w | =No device type selected=
SDIPort 4 <No device connected= |w |i<No device type selected>

- If you have the Nortio system: Under Nortio Hub, expand the item that applies. A list
appears with the TTL ports available. Under Device, select the Lickometers connected
to each port.

Nertio Configuration *
Mortio Core
Name |Port  |Device State Refresh
Nortio Core 01x-0108 W
| 1 |<Nu Device Selected= ..\41 Settings
Mortio Hub { Connected to backbone 1) Timings
Name |Port | Device State
{~[lo1 NOHU-T12T (06008) o
1 Lickometer (PFTLM-001x} |l
2 Lickometer (PTLM-001x} lsed
3 Lickometer (PFTLM-001x} 91
4 Lickometer (PTLM-001x) |
5 | N0 GEVICE Connecteas =]

4. If the Lickometers are connected to two or more USB-10 boxes, you must repeat the step
above for the Lickometers connected to the remaining interface devices.

- If you use the USB-10 box: From the 10 Interface list select a new USB-10 box, then
repeat the step above.

5. When ready, click OK.

For more information, see Setting the port connections in one of the following sections in
the EthoVision XT 18 - Trial and Hardware Control - Reference Manual, depending on which
interface device you use:

e The USB-10 box and the Mini USB-10 box.

e The Nortio system.

ETHOVISION XT - ARENA SETTINGS

1. In the Arena Settings, define the arenas.

If you have only one arena, the hardware is automatically assigned to the arena. You can
skip this section.

If you have more than one arena, do the following:
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2. Click the Arena - Hardware mapping button in the Arena Settings window.

3. Under Device type, you should see Lickometer (PTLM-001x). If that is not the case, Click
Add device, and under Device type select Lickometer (PTLM-001x).

4. Accept the default name under Device name or type in a name, for example, Lickometer.

5. Assign a Lickometer to each arena. To do so, select Lickometer (PTLM-001x) under the
name of the arena it belongs to. Do this for all lickometers.

IMPORTANT Make sure that each physical device is assigned to only one arena!

| & Arena - Hardware Mapping

First define the Trial Control hardware connections in the Experiment Settings. You can only make one set of hardware settings per
Experiment, Once you have acquired trials those settings are read-only,

Then, in the window below:

1. Click Add device.

2. Select the Device type.

3., If one arena has multiple devices of the same type, enter a name of the device {e.g. Left side Pellet Dispenser). You can base Trial
Control actions and conditions on these named devices.

4. Link the Device IDs to each arena.

5, Repeat for each named device,

Device type Device name Arena i Arena 2
E Lickometer (FTLM-001x} Device A || Lickometer (PTLM-001x} 1 %NU device allocated>

For two arenas:

Device type I Device name Arena 1 | Arena 2 I

Lickometer (PTLM-001x) [s ] Device & |[Lickometer (FTLM-001x} 1 | [wl[Lickometer (FTLM-001x}2 | [w|

6. Click OK to close the Arena - Hardware mapping window.

For more information on this step, see Assign devices to arenas in the EthoVision XT - Trial
and Hardware Control - Reference Manual. For more information on the Arena Settings, see
the section Arena Settings in the EthoVision XT Help.

CHECK THAT THE LICKOMETER WORKS

IMPORTANT Before you start EthoVision XT, make sure that the USB-1O box is connected to
(A) your EthoVision computer and (B) a power supply, and that the Lickometer is connected
to the USB-10 box/Nortio T12T TTL Terminal Hub. If you start EthoVision XT before the
Lickometer set-up is fully connected, it may not function properly. Also, if you disconnect and
reconnect one of the cables of the Lickometer set-up while the experiment is open, the
Lickometer may not function properly.

Use one of the following options to check whether your Lickometer works:
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Before running a trial

1. Open the Arena Settings in which you have mapped the Lickometers.
2. Inthe Arena Settings window, click the Arena - Hardware mapping button.

3. Inthe Arena - Hardware mapping window, click the Lickometer under Arena and click Test.

L] Arena - Hardware Mapping

First define the Trial Control hardware connections in the Experiment Settings. You can only make one set of hardware settings per
Experiment, Once you have acquired trials those settings are read-only,

Then, in the window below:

1. Click Add device.

2. Select the Device type.

3, If one arena has multiple devices of the same type, enter a name of the device {e.g. Left side Pellet Dispenser). You can base Trial
Contral actions and conditions on these named devices.

4. Link the Device IDs to each arena.

5, Repeat for each named device,

Device type I Device name Arenai Arena 2
Lickometer (PFTLM-001x) __,J| Device & Al <No device allocated=
< r s
Remove device  Add deviee B Test..

4. The Test Lickometer window appears. Touch the Lickometer’s clip and check the result in
the window.

Every time you touch the clip, the number of licks and the duration of licks should
increase.

Test Lickometer (PTLM-001x) 1

Some devices you can manipulate to provoke a signal. Observe the signal
window below to see the result.

Signal Value Unit.
Number of licks: 8
Duration of licks: 00:00:06

If you notice unusually high numbers of licks during this test, the Lickometer set-up has been
connected after you opened the experiment. To solve this, close and re-open the experiment.
Test the Lickometer again. It should now work properly.
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While a trial is running

Check the red and yellow LEDs at the front of the Lickometer’s electronics box.
e Thered LED is on when the animal touches the water bottle spout.

e The yellow LED blinks periodically. This indicates that EthoVision XT requests
information from the Lickometer.

After the trial has been acquired

e Export your data in a hardware log. The hardware log gives you an overview of the
hardware events that occurred during the trial. See page 71.

e Make a Time Event plot. See page 72.

ACQUIRE THE DATA
EthoVision XT and the Lickometer are now configured. Follow the usual steps to define the
detection settings and acquire the data.

For more information, see the EthoVision XT Help (F1).

Lickometer data acquired with the USB-10 box

Every two seconds the USB-10 box collects data from the Lickometer and sends it to
EthoVision XT. These time points are marked by a blink of the yellow LED on the electronics
box. After each reading, the Lickometer is reset. EthoVision XT counts:

e The number of touch events since the last reading.
e The cumulative touch duration since the last reading (with a 10 msec resolution).

The example in Figure 5.3 explains how the data collection works.
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20.253 Lickometer (PTLM-0010)1 signal Durationoflicks 1690

Figure 5.3 Diagram explaining how the Lickometer data collection works.

In the plot at the top, you can see that the animal touches the water bottle spout a number
of times. The duration varies (indicated with the numbers above the plot). When the USB-10
box/EthoVision requests information (reading events), the Lickometer reports that there
were 4 touch events since the last reading and that the cumulative touch duration was 1690
msec. This information is added to EthoVision XT’s hardware log. After each reading, the
Lickometer is reset and counting starts from o.

NOTE The reading events are not in sync with the trial start and stop. This means that:

e The data of the first reading event after the trial start also includes some time before the
trial start (< 2's). This time is included in the results.

e The data between the last reading event and the stop of the trial is not included in the
results. This time is again < 2’ s depending on when the trial stopped.

In most cases the two discrepancies have no effect on your data when the trial lasts at least
a few minutes, like in typical PhenoTyper tests.

TIP If you want a device to have a different sample rate, contact Noldus. See User-defined
hardware devices in the EthoVision XT 18 - Trial and Hardware Control - Reference Manual.

Lickometer data acquired with the Nortio system

The Lickometer data are of the same type whether you use the USB-IO box or the Nortio
system. However, an important difference is that with the Nortio system the lick events are
recorded real-time, not at regular intervals. While the USB-10 box reads the Lickometer data
every two seconds, in such a way that lickometer data are stored at two-seconds time
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resolution, the Nortio system makes it possible to record the lickometer data as true TTL
signals associated with a specific sample time. The latter ensure higher timing accuracy. The
sequence of events is as follows:

e The Lickometer sends the sensor signal to the Nortio T12T TTL Terminal Hub.
e The Nortio T12T TTL Terminal Hub sends the signal to the Nortio Core.

e The Nortio Core evaluates the signal every 5 ms and counts the number of licks and the
cumulative duration of the licks.

e EthoVision XT receives the data from the Nortio Core. Data are assigned to a specific
sample time. Note that this differs from what occurred when using the USB-I0 box,
where data were associated with a 2-second interval.

VIEW THE DATA IN THE HARDWARE LOG

The hardware log lists the hardware events that occurred during the trial (see Figure 5.4 for
an example). The feedback signal sent by the Lickometer to EthoVision is Number of licks
and Duration of licks.

To export a hardware log, choose Analysis > Export > Track Data and under Data to Export
select the option Hardware log.

Data to Export

Track & dependent variables
Manual scoring log

[ rial control log

Hardware log

External data log (non resampled)

In the next figure you find an example of a hardware log with Lickometer data.

5 - The Lickometer
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5.4

A B 5 D E

1 Time Device Command/Signal Name Value

2 6.12 Lickometer (PTLM-0010) 1 signal MNumber of licks 1
3 6.12 Lickometer (PTLM-0010) 1 signal Duration of licks 850
4 8.12 Lickometer (PTLM-0010) 1 signal Number of licks 1
5 8.12 Lickometer (PTLM-0010) 1 signal Duration of licks 1550
6 30.16 Lickometer (PTLM-0010) 1 signal Number of licks 1
7 30.16 Lickometer (PTLM-0010) 1 signal Duration of licks 730
8 32.16 Lickometer (PTLM-0010) 1 signal MNumber of licks 1
9 32.16 Lickometer (PTLM-0010) 1 signal Duration of licks 1980
10 34.16 Lickometer (PTLM-0010) 1 signal MNumber of licks 1

Figure 5.4 Hardware log with the number and duration of licks. The sample time is indicated in column A.
The type of data (either number of licks or duration of licks) is marked in column D. The value read at the
end of the corresponding sampled interval is shown in column E.

Calculate the statistics for the Lickometer

ANALYSIS PROFILE

You can create an analysis profile to calculate the number of licks or the duration of licks, or
visualize and calculate the time that the number or duration of licks exceeded a specific
value.

Procedure
1. Choose Analysis > Analysis Profile > New.
2. From the Dependent Variables list, under Hardware choose one or more of the following
options:
- Hardware continuous if you want to calculate the total number of licks or the total
duration of licks, or visualize the raw data on the timeline.

- Hardware state if you want to visualize the time when the number of licks or the
duration of licks is higher or lower than a specific threshold.

3. Inthe window that opens, next to Device type, select Lickometer (PTLM-001x).

4. Next to Device, select the device you want to analyze. The names reported here were
defined in an earlier step (see page 66).

5. Next to Signal. select Number of licks or Duration of licks.
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Hardware Continuous

Hardware Continuous Variable | Trial Statistics | Group Statistics

Calculates the statistics for a continuous hardware signal.

Device type: Lickometer (PTLM-001x) w
Device: Device A V]
Signal: Mumber of licks v

freq =1 freq = 3

-

time

1 event
QO event sampling

If you select Hardware state, and then Duration of licks as Signal, specify the threshold
time in microseconds. For example, 1000000 for one second.

6. In the Trial Statistics tab, select the statistics you want to calculate. For example:

- For a Hardware continuous variable: To calculate the total number of licks (Hardware
continuous - Number of licks), select Total if you collected the data with the USB-10
box. However, if you collected the Lickometer data with the Nortio system, select
Maximum.

- For a Hardware state variable: To calculate the time taken before a certain duration of
licks has been reached (Hardware state - Duration of licks > ... seconds), select Latency
to First. If you want to calculate the time after the threshold has been readhed, select
Cumulative Duration.

7. Click Add. Repeat the procedure from step 2 to add another variable.

The Cumulative value option

The Cumulative value option is available when you choose a variable of type Hardware state.
How you use this option depends on which interface system you use between EthoVision XT
and the Lickometer.

o Select Cumulative value if you want to mark the time that the cumulative value of
number (of duration) of licking events has reached a specific threshold. For example,
Cumulative value of Duration of licks >=10000000 (10 seconds). At each sample, the
value of cumulative number (or duration) taken from all the previous sampled intervals is
compared with the threshold value.
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¢ Keep Cumulative value de-selected if you want to mark the time that the number (of
duration) of licking events has reached a threshold within the sampled interval. In the
example below, we want to mark the time that the duration of licks exceeded 1second in
each sampled interval of the Lickometer, which lasts two seconds.

Device type: Lickometer (PTLM-001x) 52
Device: -Devi_ce B W
Signal: Duration of licks
Value: »= | | 1000000

[ cumulative value

e If you work with the Nortio system:
- For Number of licks, keep Cumulative value selected.

- For Duration of licks, keep the Cumulative value de-selected.

STATISTICS AND VISUALIZATION

1. Choose Analysis > Results > Statistics & Charts. Select a Data profile and an Analysis
profile from the lists on the toolbar and click Calculate.

2. Tovisualize the number of licks and their durations, choose Analysis > Results > Integrated
Visualization. Select the correct Analysis profile from the list on the toolbar. You now see
in the Time Event Plot when licks took place.

Lickometer data acquired with the USB-10 box

Relative Time

16.22 (s.ff) 5.IDD 1D.‘DD TSiDD ZDiDD ZSiDD
a Hardware continuous N. of licks 2
B Lickometer (FTLM-0016)./ Number of icks (1.000) of of 3 oF o
1 . : . .
0]
=] Hardware continuous Duration of licks 24
B Lickometer (PTLM-00x) / Duration of licks (0.450)
4
E
a Hardware state N. of licks ==... ‘
B Lickameter (PTLM-00b) / Number of licks / >= 5 | | |
=] Hardware state Dur. of licks ==...
B Lickameter (PTLM-00t) / Duration oflicks / 5= 4 | | | |
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First plot: Hardware continuous set to Number of licks. The arrows indicate the first five
lick events. These are marked with dots when the variable Hardware continuous
(Number of licks) has value 1in each sampled interval. Because the sampled interval is of
two seconds, the time distance between two subsequent dots is always two seconds.
When there are no lick events, the value of the variable is zero.

Second plot: Hardware continuous set to Duration of licks. Each dot represents the
duration of licks in each sampled interval. Because this interval lasts two seconds (see
page 70), the values of lick duration range between zero and two seconds.

Third plot: Hardware state set to mark the time that the Number of licks exceed:s five.
The option Cumulative was selected in the variable settings. For this reason, the variable
is active when Hardware continuous (Number of licks) gets the value 1 for the fifth time.
The arrow indicates that moment (see also the first plot).

Fourth plot: Hardware state set to mark the time that Duration of licks >= 4000000 s
(four seconds), with the option Cumulative selected. This variable becomes active for the
first time when the sum of the values of the variable Hardware continuous - Duration of
licks (see the second plot) exceeds four seconds. The option Cumulative allows to sum up
the values of duration (as in the second plot) and compare the sum with the specified
threshold.

TIP If the plots of the Hardware continuous variable appear empty, click Show/Hide >
Show Graph Data Points and zoom in the plot to show the dots larger.

Lickometer data acquired with the Nortio system

For Hardware continuous variables:

Relative Time |
10,00 {«81) fr 100 4m 600 RDO opo 1im 1a.00 1600 1800 .‘]l
L 1 L 1 L |

Hardware continucus. 1404
W Lk Ometer FTLMO0M / thmbar ol bcke (00000 g5 |

00 I

Hardbware confinuous 7 () t——p A
B Lk Ot (P TLM-D0N) / Doradion of kede ([0 0004

First plot: Hardware continuous set to Number of licks. The lick events can occur at any
sample time, not at regular intervals as it it the case for lickometer data collected with
the USB-IO box (see above). The start of a lick event is scored as 1. The rest is scored as
zero. The figure above shows two lick events.

Second plot: Hardware continuous set to Duration of licks. The color line is made of dots that
represent the duration of licks at the corrent time. In the beginning the duration is always
zero. The first lick event occurs just before 10:00 and lasts about two seconds. The duration of
the lick event (A) is shown in this plot, at the end of the lick event (B).
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Note that each spike of Duration of licks comes after a spike of Number of licks. The distance
between the two spikes is the duration of that lick event. The total duration of the lick events
1,2, 3... is the sum of the height of the spikes in the second plot.

W Lidc-Ometer (PTLM-007x) / Number of icks  (1.000) 052

004

4th event
—

Relative Time
275.61 (s.4f) po5.00 zeal.oo 270.00 Z?ZI‘DO 27A|.w TQ‘.W USI.UJ ZBOI.W ZBZI.DO ZS‘?I.U\)
(=] Hardware continuous 103
W Lick Chmeter (PTLMAD ) / Mumber cficks (0.000) . ﬂ l *
| j | |
2 Hardware continuous 2 {s)
B LckO-meter (PTLM-001x) / Duration of bcks  (1.354) (_" @_%..'. (.._2_’ (_4..)
25 . 1
| i |
. ]
For Hardware state variables:
Relative Time
2021 (M| 2000 2.0 2400 26.00 28,00 30.00 3200 34.00 36.00 38.00
=] Hatdware continuous 1.0

=] Hardware state
B Uck-Ometer (PTLM-001x) / Number of icks / 3= 4

o First plot: Number of licks displayed with the variable Hardware continuous.

o Second plot: Hardware state set to mark the time that the Number of licks exceeds 4. The

option Cumulative value was selected in the variable settings. The variable Hardware

state is active when the cumulated number of lick events reaches 4.

Relative Time
W9 (s5)

2,00

2400

26,00

28.00

30.00

32103 34.00

36i1!3

.00

B Hadwase continuous (s) 0
W Lick-Crmeter (PTLM-0T) / Duration of icks (21159
0

B Hardwase state
W Lick meter (PTLM0O1} / Duration ofkeks / 5= 30

o First plot: Duration of licks displayed with the variable Hardware continuous. A previous

event of about 10 seconds is not shown. The current event lasts more than 20 seconds, so

the cumulative duration of licks at the current time exceeds 30 seconds.

e Second plot: Hardware state set to mark the time that Duration of licks >= 30000000

microseconds (30 seconds). The option Cumulative was selected in the variable settings.

The variable Hardware state is active when the cumulated duration of licks reaches 30

seconds.
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Notes

e To know the time taken for the number or duration of licks to reach the specified value,
in the Analysis profile re-open the variable settings window and in the Statistics tab
select the statistic Latency to First.

5 - The Lickometer

77



78

Chapter 6

PhenoWheel

6.1 General information..

6.2 Install PhenoWheel ...

6.3 Work with PhenoWheel.........

6.4 Calculate the statistics for PhenoWheel...
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6.1 General information

PHENOWHEEL

PhenoWheel is a PhenoTyper add-on for measuring activity in a running wheel in a
PhenoTyper cage. PhenoWheel consists of:

o Aspecially prepared cage wall (type PTC3-RWo1) for the PhenoTyper 3000 cage.

e Arunning wheel (type PTRW-0150) with a 15-cm diameter (see Figure 6.1 below).

Figure 6.1 PhenoTyper cage with a mounted PTRW-0150 running wheel. On the back side, the counter
module.

To use PhenoWheel you also need:

o EthoVision XT with the Trial and Hardware Control module.

o Asinterface device: the Noldus USB-10 box or the Noldus Nortio system.

e The PTCN-001x Phenocount module (see Figure 6.2).
- PTCN-oo010 for use in combination with the USB-10 box (SDI mode only).

- PTCN-oo11 for use in combination with the USB-10 box (SDI mode, or TTL mode) or with
the Nortio system (TTL mode only).

You find the version number on the back of the device (see Figure 6.2).
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e The PhenoTyper 3000 cage for mice.

NoTE The Med Associates Activity Wheel for rats can be used with the USB-10 box.

Figure 6.2 The PhenoCount counter module.

NoTe The working modes TTL and SDI specify how data re sent out to EthoVision XT.

e InTTL mode (default factory mode in PTCN-oo11), each wheel turn results in a TTL pulse
being sent to EthoVision XT.

e In SDI mode, each wheel turn results in an increase of the internal counter by 1. The
current number of turns is read by EthoVision XT at regular intervals.

Contents of the PhenoWheel package:
e Cage wall (type PTC3-RWo1) for PhenoTyper 3000 series.

e Running wheel (type PTRW-0150) of diameter 15 cm (5 29/32 inches).
e PhenoCount module.

e A network cable with RJ45 connectors, 1 meter long.

TECHNICAL SPECIFICATIONS

e Noldus device number: PTCN-oo011.
e Power supply: 12-24 V DC.
e Current consumption: standby 20 mA.

e Connectors:
- To USB-10 box, Nortio: RJ45 8 pin modular.
- TO magnetic sensor: Molex 2 pin MiniFit jr.
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6.2

Input/output: SDI type 1, TTL (select by jumpers).

Dimensions: electronics box 80 x 45 x 21 mm; 3 5/32 x 149/64 x 53/64 inches (I x w x h),
ground plate 80 x 55 mm; 3 5/32 x 211/64 inches.

Weight: 200 grams.
CE compliant in accordance with EMC directive 2004/108/EC.
Interface: Noldus USB-10 box and Nortio T12T TTL Terminal Hub.

Applications: PhenoWheel is suitable to measure running wheel activity in mice.

Install PhenoWheel

COMPONENTS

PROCEDURE

1.

If this step is not done yet, insert the larger bolt (3) in the white plastic holder (1) with the
head at the opposite side of the ball bearing; then place the large washer (4) around the
bolt. Next, attach the white holder to the wheel using the bolts with dome nuts and
their washers (2); all four washers should be placed at the inner side of the wheel). The
dome nuts should face the inner side of the wheel. Before fixing the wheel to the wall,
make sure that the washer with the larger diameter (5) is placed between the holder and
the PhenoTyper wall. This way the wheel can rotate freely.
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2. Mount the running wheel to the wall; place the plain washer (6), the spring washer (7) and
the finally fasten using the wing nut (8) on the outside (back of the PhenoTyper wall),
while keeping the large bolt firm using an hexagonal key from the inside.

IMPORTANT Use limited force when fastening the bolt!

3. Attach the magnetic sensor (1) to the wall with the small bolt. Adjust the position of the
magnetic sensor, by rotating it, so the magnet on the running wheel (2) ‘passes’ the
outside edge of the sensor.
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. Connect the magnetic sensor to the PTCN-001x counter module.

. You can now check whether the magnetic sensor is in the right position relative to the

magnet on the running wheel. Rotate the wheel; each time the magnet passes the sensor,
the Active LED on the counter blinks.

sensor| . active

Phenol

. Follow the next section to connect PhenoCount to the interface device you have.

Although the network cables shown in the following schemes are used in networks, the
signal from and to the Pellet dispenser is not a network signal. Do not connect the Pellet
dispenser via a network hub or similar.

Connect PhenoWheel through the USB-10 box

1.

If you have PhenoCount version PTCN-0010, the device only works in SDI mode. You can
skip this step.

If you have PhenoCount version PTCN-0011, you can set this device to work as TTL device
(default factory mode) or as SDI device, like in previous versions of PhenoCount (see
page 80). Unscrew the cover of the PhenoCount, and locate the jumpers on the board.
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Adjust the jumpers based on the working mode you have chosen. Next, close the cover of
the PhenoCount module.

You can find the PhenoCount version number on the back of the device.

SDI mode ]
(USB-10 box) (USB-10 box or Nortio TTL Hub)

2. Connect the USB-IO box to the EthoVision XT through a USB cable.

3. If the PhenoCount module is set to TTL mode (default in PTCN-0011), connect the
PhenoCount to one of the TTL Control ports on the USB-10 box, using a network cable:

O E «—mme -

USB-10 box

_— TTL panel
— mEmE EmmE
*——®| 9% sam
— USB —
. TTL2
TTL1
|
] e

If the PhenoCount module is set to SDI mode, connect the PhenoCount to one of the SDI
Control ports on the USB-10 box, using a network cable:
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SDI panel

sDi2

T
_N,
|

—oL e

Connect PhenoWheel through the Nortio system

IMPORTANT In order to use PhenoWheel in combination with the Nortio system, the
PhenoCount module version must be PTCN-oo011 (see Figure 6.2 on page 80) and the jumper
settings inside the PhenoCount module must be as shown below. This makes PhenoCount
work as a TTL device.

1. Unscrew the cover of the PhenoCount module.

2. Locate the jumpers on the board. These are pins with the blue or red covers numbered 1-4.

3. If you want to use PhenoCount with the Nortio system, place the red jumper in position 1
as shown on the right in the figure below.

)

1)

TTL mode
I(USB-10 box or Nortio TTL Hub)

4. Close the cover of the PhenoCount module.
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You can now connect the PhenoCount module to the Nortio system (see the next figure).

Nortio Core . ~_— Nortio TI2T TTL _ _
Backbone  Terminal Hub | |
o input -
IN
@ o
%l Ll
o | = l
. Ethernet '
board | |

1. Connect the Nortio Core to the EthoVision XT computer using a network cable.

2. Connect the Nortio T12T TTL Terminal Hub to the Nortio Core using the backbone input
cable.

3. Connect the PhenoCount module (version PTCN-0011) to one of the TTL control ports of
the Nortio T12T TTL Terminal Hub using a network cable.

4. Make sure that the Nortio Core is connected to a power supply.

For how to install the Nortio system, see the section The Nortio system in the EthoVision XT
18 - Trial and Hardware Control - Reference Manual.

Notes

e The Read yellow LED indicates when EthoVision XT reads the number of rotations since
the last reading event.

e For more information on the USB-IO box and the Nortio system, see the EthoVision XT 18
- Trial and Hardware Control - Reference Manual (see MANUALS on page 9).

Work with PhenoWheel

ETHOVISION XT - PREPARE THE EXPERIMENT

1. Make sure that you have followed the instructions in the previous section. Also, make
sure all devices are powered up.
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2. Start EthoVision XT and create a new experiment or open an existing one.

ETHOVISION XT - EXPERIMENT SETTINGS

IMPORTANT Do not disconnect PhenoWheel while the experiment is open.

1. In the Experiment Settings, select the Use of Trial Control hardware option, and click

Settings next to that option.

In the window that opens, choose Noldus USB-10 box or Nortio Core depending on the
interface device you have.

NoTe PhenoWheel only work in combination with the Nortio system when its version
number is PTCN-o011 or later.

Next, click OK. The Device Configuration window opens.

3. Do the following depending on which interface device you have:

- If you have the USB-10 box: For the SDI Control port to which you connected the

PhenoCount module, select PhenoWheel as the Device type.
In the example below, the PhenoWheel is connected to SDI Port 1.

Device Configuration
10 Interface || Noldus USB-I0 box 1 v|| Refresh |
Ports Device type Device 1D
TTL Port 1 <Mo device connected= || =<Mo device type selected=
TTL Port 2 <MNo device connecteds |w | <Mo device type selected=
TIL Port 3 <Mo device connected= |a | <Mo device type selected=
TTL Port 4 <MNo device connected= | w | <Mo device type selected=
TTL Port 5 <No device connected= |na [ <No device type selected>
TTL Port 6 <Neo device connected= w |i<No device type selected>
TTL Port 7 <No device connected= |w|i<No device type selected>
TTL Port 8 <No device connected= |n | =Mo device type selected=
TIL Port 9 <Mo device connected= |l <Mo device type selected=
TTL Port 10 <MNo device connected= | |<No device type selected=
TTL Port 11 <Mo device connected= |a | <Mo device type selected=
TIL Port 12 il xeli<Mo device type selected=
SDI Port 1 | [wliPnenowineel (80) 1
SDIPort 2 e "wli<No device type selecteds
SOl Port 3 <No device connected= QE<NU device type selected>

Example with two PhenoWheels:

DI Port 1 PhenoWheel (60} || IPhenoWheel (80} 1

S0l Port 2 PhenoVWheel (G0} |+ |IPhenoWheel (60} 2
SDIPort 3 <No device conne = |+ || <MNo device type selected>
SDI Port 4 <No device connected> =

=No device type selected>

loist of the TTL ports available.

- If you have the Nortio system: Under Nortio Hub, click the arrow button to show the
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Under Device, select PhenoWheel for each port connected to a PhenoCount box.

Nortio Canfiguration X

Mortio Core

Name |port  |Device State Refresh
Nortio Core 01x-0108 i
| 1 |<-ND Device Selected= _\_,J Settings

Mortio Hub { Connected to backbone 1) Timings

Name |port | Device State
[~]lo1 nOHU-T1ZT (0D6008) v
PhenoWheel
PhenoWheel
PhenoWheel
PhenoWheel

[<Ho Device Selected>
<No Device Selected>
<No Device Selected>
<No Device Selected>
<No Device Selected>
10 <No Device Selected>
11 <No Device Selected>
12 <No Device Selected>

W(eo(~dfen|dfo| b=

R e e T e

4. Ifthe PhenoWheels are connected to two or more USB-10 boxes, you must repeat the step
above for the PhenoWheels connected to the remaining interface devices.

To do so, from the 10 Interface list in the Device Configuration window select a new USB-
10 box, then repeat the previous step.

5. When ready, click OK.

For more information, see Setting the port connections in the chapter The USB-10 box and
the Mini USB-10 box in the EthoVision XT 18 - Trial and Hardware Control - Reference Manual.

ETHOVISION XT - ARENA SETTINGS

We assume that you have drawn the arenas and the zones in the arena Settings.

o If you have only one arena, the hardware is automatically assigned to the arena. You can
skip this section.

e If you have more than one arena, follow the steps below:

1. Click the Arena - Hardware mapping button in the Arena Settings window.
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2. Under Device type, you should see one row with PhenoWheel/PhenoWheel (60). If that is
not the case, Click Add device, and under Device type select PhenoWheel/PhenoWheel
(60).

3. Under Device name, accept the default name or type in a name, for example,
PhenoWheel.

4. Assign one PhenoWheel device to each arena. To do so, select the physical device
PhenoWheel [n] under the name of the arena it belongs to. For example:
- PhenoWheel 1 for Arena1

- PhenoWheel 2 for Arena 2.
Do this for all PhenoWheels.

IMPORTANT Make sure that each physical device is assigned to only one arena!

L] Arena - Hardware Mapping

First define the Trial Control hardware connections in the Experiment Settings. You can only make one set of hardware settings per
Experiment. Once you have acquired trials those settings are read-only.

Then, in the window below:

1. Click Add device.

2, Select the Device type.

3. If one arena has multiple devices of the same type, enter a name of the device {e.g. Left side Pellet Dispenser). You can base Trial
Control actions and conditions on these named devices.

4, Link the Device IDs to each arena.

5. Repeat for each named device,

| Device type Device name Arena 1 Arena 2
ﬂPhenuWheeI (60} w|[Device A | PhenoWheel (60} 1 w[[=No device allocated>

£
Rﬂnmmdaice Test...

&

For two arenas:
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B Arena - Hardware Mapping

First define the Trial Control hardware connections in the Experiment Settings. You can only make one set of hardware settings per Experiment.
Once you have acquired trials those settings are read-only.

Then, in the window below:

1. Click Add device.

2. Select the Device type.

3. If one arena has multiple devices of the same type, enter a name for the device (e.g. Left side Pellet Dispenser). You can base Trial Control
actions and conditions on these named devices,

4, Link the Device IDs to each arena.

5, Repeat for each named device.

Device type I Device name ] Are na _1 | Arena 2

PhenoWheel (50) || Device & PhenoWheel 1 || PhenoWheel 2 | L]

5. Totest the counter, click PhenoWheel in one of the Arena columns and then click the Test

button.

When you rotate that running wheel, the number of cycles is displayed under Value.
Note that this number is read out at regular intervals of 60 seconds.

Test RunningWheel (60) 1

Manually trigger your Running'wheel (60). Observe the signals
window below to see the result,

Signal Value
Mumber of cyces: 3

6. Click OK and repeat the previous step for the remaining wheels.

7. Click OK to close the Arena - Hardware mapping window.

ACQUIRE THE DATA

EthoVision XT and PhenoWheel are now configured. Follow the usual steps to define the
detection settings and acquire the data.

For more information:

e PhenoTyper - EthoVision XT 18 - Reference Manual.

e EthoVision XT Help (F1).
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PhenoWheel data acquired with the USB-10 box

The way data are collected depends on whether the PhenoCount modeule is set to work as a
SDI device (standard in PTCN-0010) or as a TTL device (optional in PTCN-oo1).

If the PhenoCount module is set to SDI mode, it sends data to EthoVision XT every 60

seconds. At each sample time, EthoVision XT counts the number of rotations since the

last reading event. The reading events are not in sync with the trial start and stop. This

means that:

- The data of the first reading event after the trial start also includes some time before
the trial start. This time (< 60 s) is included in the results.

- The data between the last reading event and the stop of the trial is not included in the
results. This time is again < 60 s depending on when the trial stopped.

In most cases the two discrepancies have no effect on your data in long trials, for
example a few hours trial.

TIP If you require to work with devices with a different sampling rate, contact Noldus.

If the PhenoCount module is set to TTL mode, wheel rotations are detected as TTL pulses
in real time, not at regular intervals. Data are treated the same way as in other TTL
devices (e.g. the Pellet dispenser).

PhenoWheel data acquired with the Nortio system

With the Nortio system, PhenoWheel works as a TTL device. The wheel rotations are recorded

as TTL events associated with a specific time stamp, not counts read out at regular time
intervals. The Nortio system therefore ensure higher timing accuracy. The sequence of events

is as follows:

The PhenoCount module sends the sensor signal to the Nortio T12T TTL Terminal Hub.
The Nortio T12T TTL Terminal Hub sends the signal to the Nortio Core.
The Nortio Core evaluates the signal every 5 ms and counts the number of rotations.

EthoVision XT receives the data from the Nortio Core. The rotation event is assigned to a
specific sample time.

Calculate the statistics for PhenoWheel

ANALYSIS PROFILE

You can create an analysis profile to calculate the number of rotations.
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Procedure

1. Choose Analysis > Analysis Profile > New.

2. From the Dependent Variables list, under Hardware, click Hardware continuous.

3. In the Hardware Continuous window, next to Device type, select PhenoWheel (60).
4. Next to Device, select the correct device name, if you have more than one connected.

5. Next to Signal. select Number of cycles.

Hardware Continuous

Hardware Continuous Variable | Trial Statistics | Group Statistics

Calculates the statistics for a continuous hardware signal.

Device type: | | phenowheel (60) 4 |

Device: Device A v

Signal: Number of cydes v ||
freq =1 freq = 3

HLQ;L.

time

1 event
QO event sampling

Add Cancel

6. In the Trial Statistics tab, select Total.

7. Click Add.

STATISTICS AND VISUALIZATION

1. To calculate the statistics for wheel data, choose Analysis > Results > Statistics & Charts.

2. Select the correct Data profile and Analysis profile from the lists on the toolbar and click
Calculate.

3. Tovisualize the number of rotations, choose Analysis > Results > Integrated Visualization.
Select the correct Analysis profile from the list on the toolbar. You now see in the Time
Event Plot when rotations took place.
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PhenoWheel data acquired with the USB-10 box (SDI mode)

Relative Time

190.07 (s.ff) 00 186.00 187.00 188.00 189.00 190,
L | N | L | L | L |

=
= Hardware continuous )

B PhenoWheel (60) / Number of cycles 6

Arenal 4
Subject1

Hardware continuous set to Number of cycles (see the figure above). A dot appears every
time the counter is read out and the height of the dot indicates the number of rotations
during the past interval.

Hardware state set to mark the time that the Number of cycles exceeds a specific value.
The option Cumulative must be selected in the variable settings.

PhenoWheel data acquired with the USB-10 box (TTL mode) or the Nortio system

A dot appears every time a rotation event is detected. Because the signal conveys
information about single rotation, the vertical axis shows 1 at every rotation.

NoTE The TTL mode of the USB-IO box is only possible in PTCN-0011 or later versions.

Hardware continuous set to Number of cycles. The rotations can occur at any sample
time, not at regular intervals as it it the case for PhenoWheel data collected with the USB-
10 box in SDI mode (see above). The moment that the magnet passes the sensor is scored
as 1. The rest is scored as zero.

Hardware state set to mark the time that the Number of cycles exceeds a specific
threshold. The option Cumulative value is selected in the variable settings.

Notes

If the plots of the Hardware continuous variable appear empty, that is because the data
are shown as small dots. Click Show/Hide > Show Graph Data Points and zoom in the
plot to show the dots larger.

| [@ ShowsHide -

Arenas...

Subjects...

Dependent Variables...
Chart Sorting...

Arena Features...

v ow Graph Data Points
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7.1 General information

The Feeding Monitor is a system to monitor the behavior of mice based on sensors. This
system can work with any compatible type of sensor.

The Feeding Monitor you can use to measure the number of times an animal inserts its nose
into the feeder of a PhenoTyper cage model 3000. As such, it can count the number of times
the animal is feeding. The Feeding Monitor works by detecting the interruption of an
infrared beam between an infrared transmitter and a receiver installed in the IR Food Sensor
in the PhenoTyper cage. The IR Food Sensor works in combination with the IR Beam
Controller (PTBC-001x) which can also control an optical cue device, for example, a LED.

Contents of the Feeding Monitor package

IR Beam Controller (PTBC-001x) — This box can in be used to control any type of sensor in
a PhenoTyper cage. Currently, the IR Food Sensor is the only sensor available for the

Feeding Monitor.

Network (CAT5 UTP), 2-m purple cable (PTPC-7020) — To connect the IR Beam Controller
to the USB IO-Box.

IR Food Sensor (PTFS-0010) — The sensor (see B in the figure below) that is built in into
the PhenoTyper cage model 3000.

Food Sensor cable (PTFS-0020) — To connect the IR Food Sensor with the IR Beam
Controller (see Cin the figure below).

Insert for PT3000 feeder (PT-1-00) — To adapt the feeder for use with the IR Food Sensor
(see D in the figure below). Without the insert the animal cannot reach the food.

7 - The Feeding Monitor
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Noldus

IR beam controbier

Figure 7.1 Picture of the Mouse Interaction
Monitor for Food setup:

A - IR Beam Controller box,

B - IR Food Sensor,

C - Food Sensor cable,

D - Feeder insert.
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7.2 Install the Feeding Monitor

Although the network cables shown in the following schemes are used in networks, the
signal coming from the Feeding Monitor is not a network signal. Do not connect the Feeding
Monitor through a network hub or similar.

Connect the Feeding Monitor using the (Mini) USB-10 box
1. Remove the feeder from the PhenoTyper cage and replace it with the IR Food Sensor (B in

Figure 7.1).

2. Attach the feeder to the IR Food Sensor as in Figure 7.1 and put the Insert (D) for the
PT3000 feeder into the feeder.

3. Connect the (Mini) USB-10 box to the EthoVision XT PC through a USB cable.

4. Use the purple network cable to connect the IR Beam Controller box (Figure 7.1, A, usb io-
box port) to a TTL port of the (Mini) USB I10-Box.

5. Power up the (Mini) USB-10 box. The power LED indicates ‘power on’. The active LEDs on
the IR Beam Controller box remain on until the IR Food Sensor (or any other compatible
sensor) is connected. If necessary, make sure the IR Beam Controller and its LEDs are out of
sight of the animal in the PhenoTyper cage.

6. Connect the IR Food Sensor to the IR Beam Controller box (Beam-1 or Beam-2 port) with

the Food Sensor cable (Figure 7.1, C).

24V
IN

DIOES | -

USB-10 box

TTL panel
EEEE EEEE

——o 89 Lums
USB

TTL2
+ TTL1

MR
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7.

The ‘active’ LED light turns off. The LED light turns on every time the beam of the IR Food
Sensor is interrupted.

Connect the Feeding Monitor using the Nortio system

1.

2.

Connect the Nortio Core to the EthoVision XT through a network cable.

Connect the Nortio T12T TTL Terminal Hub to the Nortio Core using the backbone input
cable.

. Usethe purple network cable to connect the usb io-box port of the IR Beam Controller box

(Figure 7.1, A) to a TTL port of the Nortio T12T TTL Terminal Hub.

. Power up the Nortio Core. The power LED indicates ‘power on’. The active LEDs on the IR

Beam Controller box remain on until the IR Food Sensor (or any other compatible sensor)
is connected. If necessary, make sure the IR Beam Controller and its LEDs are out of sight of
the animal in the PhenoTyper cage.

. Connect the IR Food Sensor to the IR Beam Controller box (Beam-1 or Beam-2 port) with

the Food Sensor cable (Figure 7.1, C).

. The ‘active’ LED light turns off. The LED light turns on every time the beam of the IR Food

Sensor is interrupted.

|
Nortio Core Ee——t ~Nertio TI2ZT TTL
Backbone Terminal Hub
input
S LN g
IN

W e 4 n“”mz @

"
N
Ethernet
board

=

Notes

For details about the USB-10 box, the Mini USB-I0 box and the Nortio system, see the
relevant chapters in the EthoVision XT 18 - Trial and Hardware Control - Reference Manual.
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7.3 Work with the Feeding Monitor

ETHOVISION XT - PREPARE THE EXPERIMENT

8.

Connect the USB-10 box / Nortio Core / Mini USB-10 box to the EthoVision XT computer
and make sure that all devices are powered up, as described in the previous section.

For details about the USB-10 box and the Mini USB-I0 box and the Nortio system, see the
relevant chapters in the EthoVision XT 18 - Trial and Hardware Control - Reference
Manual.

Start EthoVision XT and create a new experiment or open an existing one.

IMPORTANT Do not disconnect the IR Beam Controller while the experiment is open.

ETHOVISION XT - EXPERIMENT SETTINGS

In the Experiment Settings, select the Use of Trial Control hardware option, and click
Settings next to that option.

In the window that opens, choose the interface device you have:
- Noldus USB-10 box.
- Noldus Mini USB-IO box.

- Nortio Core.
Next, click OK. The Device Configuration/Nortio Configuration window opens.

For the TTL Control port which you connected the Feeding Monitor to, select Beam
Controller (PTBC-001x) as the Device/Device type.

If you work with the USB-10 box, the Device ID (third column) changes to Beam
Controller (PTBC-001x) 1.

Repeat this step for each Feeding Monitor connected.

. If you have multiple Feeding Monitors connected to two or more USB-10 boxes, from the

10 Interface list select a USB-10 box. Repeat this and the next step for each USB-10O box.

Example of using one Feeding Monitor connected to TTL Port 1:

7 - The Feeding Monitor
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Example when using the Nortio system (four Feeding Monitors connected to TTL Ports 1-

4 of the Nortio T12T TTL Terminal Hub):

- Under Nortio Hub, click the arrow button to open the list of the TTL ports available.

- Under Device, select Beam Controller for each port.

Device Configuration
I0 Interface || Noldus USB-I0 box 1 v il geiealll
Ports Device type Device 1D
TTL Port 1 Beam Controller (PFTBC-001x} |w|fBeam Controller (FTBC-001x) 1
TTL Port 2 |<lo device connected> |w[<No device type selected>
TTL Port 3 <No device connected= |wl|<No device type selected>
TTL Port 4 <No device connected= |wl|<No device type selected>
TIL Port 5 <No device connected= |wl|<No device type selected>
TTL Port6 <Mo device connected= | sall=MNo device type selected=

Nortio Configuration

5. If your Feeding Monitors are connected to two or more USB-10 boxes, you must repeat the
step above for those connected to the remaining USB-10 boxes. From the 10 Interface list

select a new USB-10 box, then repeat the step above.

6. When ready, click OK.

For more information, see Setting the port connections in one of the following chapters in
the EthoVision XT 18 - Trial and Hardware Control - Reference Manual, depending on which

interface you use:

e The USB-10 box and the Mini USB-10 box.

e The Nortio interface system.

7 - The Feeding Monitor

Mortio Core
Name jPort  [Device State
Mortio Core 01x-0108 v
[ 1 [<NoDevice Selected= L] Settings
Nortio Hub { Connected to backbone 1)
Name [port | Device State
[~]l01 NOHU-T12T (06008) bl
2 Beam Controller (PTBC-001x) o
2 Beam Controller (FTBC-001x) [ne ]
3 Beam Controller (FTBC-001x) 93
4 Beam Controller (PTBC-001x) |
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Timings




ETHOVISION XT - ARENA SETTINGS

1.

In the Arena Settings, define the arenas. For more information on this step, see Arena
Settings in the EthoVision XT Help.

If you have only one arena, the hardware is automatically assigned to the arena. Skip the
following steps and go to step 6.

If you have more than one arena, do the following:
Click the Arena - Hardware mapping button in the Arena Settings window.

NOTE The IR Beam Controller box can control two sensors. However, two sensors
connected to the same IR Beam Controller box can only be used in the same Arena in
EthoVision XT.

Under Device type, you should see Beam Controller. If that is not the case, click Add
device, and under Device type, select Beam Controller (PTBC-001x).

Under Device name, accept the default name or type in a name, for example, Feeding
monitor.

. Assign a Beam Controller (PTBC-001x) to each arena. To do so, select the physical device

Beam Controller (PTBC-001x) [n] under the name of the arena it belongs to. For example:
- Beam Controller 1 for Arena1

- Beam Controller 2 for Arena 2.

Do this for all Feeding Monitors.

L] Arena - Hardware Mapping

First define the Trial Control hardware connections in the Experiment Settings. You can only make one set of hardware settings per
Experiment. Once you have acquired trials those settings are read-only.

Then, in the window below:

1. Click Add device.

2, Select the Device type.

3. If one arena has multiple devices of the same type, enter a name of the device {e.g. Left side Pellet Dispenser). You can base Trial
Control actions and conditions on these named devices.

4. Link the Device IDs to each arena.

5. Repeat for each named device.

Device type Device name Arena 1 Arena 2
Tep Unit (Standard) |s|| Top Unit Cage 1 Top Unit (Standard) 1 s || <Ho device allocated=
Toep Unit (Standard) s|| Top Unit Cage 2 <No device allocated= s || Top Unit (Standard) 2
Tep Unit (Standard) |s|| Top Unit Cage 3 <No device allocated= s || <Ho device allocated=
Joo Unit (Standard) sl Top Unit Cage 4 -=No devics allocated: _sell=No device allocateds
Beam Contreller (FTBC-001x} |nel ',_Jevic:eA ||Beam Controller (PTBC-001x) 1 s |l<Ho device allocated=
£ >

Remove device Add device
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7-4

IMPORTANT Make sure that each physical device is assigned to only one arenal!

6. To test the Feeding Monitor:
- Click Beam Controller (PTBC-001x) in one of the Arena columns.
- Click the Test button.

- Locate the corresponding Feeding Monitor and put a finger at the other side of the
feeder (that is, the inner side of the cage wall) to interrupt the beam. That simulates a
feeding event.

- The value next to is beam broken? becomes true and the number of beam breaks is
displayed under Value. If you have a LED connected to the IR Food Sensor, you can test
it by selecting Cue on from the Command list.

7. Click OK to close the Arena - Hardware mapping window.

ACQUIRE THE DATA
EthoVision XT and The Feeding Monitor are now configured. Follow the usual steps to define
the detection settings and acquire the data.

For more information, see the PhenoTyper - EthoVision XT 18 - Reference Manual and the
EthoVision XT Help (F1).

Calculate the statistics for the Feeding
Monitor

ANALYSIS PROFILE

You can create an analysis profile to calculate the number of beam breaks or select various
state variables associated with the beam breaks.

1. Choose Analysis > Analysis Profile > New.
2. From the Dependent Variables list, under Hardware, choose one of the following:

- Hardware continuous if you want to calculate the total number of beam breaks or
visualize the raw data on the timeline.

- Hardware state if you want to calculate the time when the number of beam breaks
was higher or lower than a specific threshold, or the time that a beam was broke, or
the time that a cue was on or off.

3. Inthe window that opens, next to Device type, select Beam Controller (PTBC -001x).
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Hardware Continuous

Hardware Continuous Variable | Trial Statistics | Group Statistics

Calculates the statistics for a continuous hardware signal,

Device typs: Beam Contraller (PTEC-001x) v ||

Device: Device A W

Signal: Beam 1 breaks v
freg =1 freq = 3

sk

time

1 event

Q  event sampling

Add Cancel

4. Next to Device, select the correct device name, if you have more than one connected.

5. Next to Signal. select the option you require.

- For Hardware continuous, select Beam 1 breaks, or Beam 2 breaks, depending on which
port on the IR Beam Controller the Food Sensor was connected to.

- For Hardware state, you have a few options.
(1) Select Beam 1 breaks/Beam 2 breaks and then next to Value select the criterion you
are interested in (e.g. to mark the time that the number of Beam 1 breaks >=100).
(2) To mark the time that a beam was broken, select Is beam 1 broken / Is beam 2
broken, then next to Value select the criterion (e.g. Is beam 1 broken True).
(3) To mark the time that a cue was on of off, selectIs cue 10n / Is cue 2 on, then next to
Value select the criterion (e.g. Is cue 1 on False).

NOTE Beam 1breaks and Beam 2 breaks correspond to the signals of the two sensors that
the IR Beam Controller can control. For each IR Beam Controller, the two sensors can only
be used in the same cage (arena). To analyze both beam breaks, add the Hardware
continuous twice.

6. Click Add.
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Cue activation

With the Hardware command you can calculate statistics of and visualize the events of type
“cue on/off”, provided that the IR Beam Controller box was connected to an optical cue
device (e.g. a LED).

1.

2.

From the Dependent Variables list, under Hardware, click Hardware command.

In the Hardware Command window, next to Device type, select Beam Controller (PTBC -
001Xx).

Next to Device, select the correct device name, if you have more than one connected.

. Next to Command, select one of the options: Cue 1 0on, Cue 1 off, Cue 2 on, and Cue 2 off.

Click Add.

STATISTICS AND VISUALIZATION

. To calculate the statistics for the variables defined in the previous step, choose Analysis >

Results > Statistics & Charts. Select the correct Data profile and Analysis profile from the
lists on the toolbar and click Calculate.

To visualize the feeding events, choose Analysis > Results > Integrated Visualization.
Select the correct Analysis profile from the list on the toolbar. You now see in the Time
Event Plot when beam breaks took place.

Examples

Hardware continuous - Beam 1 breaks. An interruption of the IR beam is scored as one in
the timeline. The remaining timeline, with no interruption of the beam, is scored as zero.

Hardware state - Beam 1 breaks >=10. The state is active after the tenth feeding event
occurs. This event is scored in the Hardware continuous plot.

Relative Time
131.00 (=.ff) §50 129.00 129.50 130.00 130.50 13100 13
| L |

g

Hardware continuous 14
B Beam Controller (PTBC-001x) / Beam 1 breaks (0.000)

=]

Hardware state
Beam Controller (FTBC-001x) / Beam 1 breaks / >=10

Hardware state - is beam 1 broken / true. This state is active when the IR beam is
interrupted.
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e Hardware state - is beam 1 broken / false. This state is active when the IR beam is not
interrupted.

Relative Time
20.02 (s.ff) 12,00 14.00 16.00 18.00 20)
!

1
= Hardware state
Beam Controller (FTBC-001x) / Is beam 1 broken / true

= Hardware state 2
Beam Controller (PTEC-001x) / |s beam 1 broken / false

NoTE If the plots of the Hardware continuous variable appear empty, that is because the

data are shown as small dots. Click Show/Hide > Show Graph Data Points and zoom in the
plot to show the dots larger.

[@ Show/Hide -|

Arenas...

Subjects...

Dependent Variables...
Chart Sorting...

Arena Features...

\" ow Graph Data Points
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8.1 Why use the TTL to 28V Interface?

The Noldus TTL to 28V Interface (Noldus type number: PTMA-0010) provides a simple ‘plug-
and-play’ connection between the Noldus USB-10 box / Mini USB-10 box / Nortio T12T TTL
Terminal Hub and several hardware devices. You need the TTL to 28V interface when:

e You want to control one or more hardware devices, such as, doors in a radial arm maze,
the Atlantis platform, and sound generators.

e You want to control the DanioVision Toplight Unit. In that case, see the DanioVision
DVOC-0041 - Reference Manual.

Note

The TTL to 28V Interface converts the TTL signals from one of the following devices: USB-I0
box / Mini USB-10 box / Nortio T12T TTL Terminal Hub into the Med Associates standard 28-
Volt control signal. Furthermore, the TTL to 28V Interface can control two Med Associates
devices, so it is a good alternative for the SG-230 or SG-230R TTL-to-28V adapter supplied by
Med Associates.

8 - The TTL to 28V Interface —— 107



8.2 Install the TTL to 28V Interface

Connect the TTL to 28 V Interface using the USB-10 box / Mini USB-10 box

1. Connect a 28-V power supply to the 28V supply-in connection on the TTL to 28V
Interface. Either use a 28-V power supply or the Noldus 28-V power supply (Noldus type
number: MAPS-0010).

2. Connect the USB-IO box connection on the TTL to 28V Interface to one of the TTL Control
ports on the USB-10 box / Mini USB-10 box, using the supplied network cable.

3. Connect the Med Associates or third-party device to the output 28V port 1 or 2.

24V
IN To Power supply

€@ «—mm

USB-10 box
TTL panel
EmmE ammn
*—8| ®  aumn USB-I0 iz 28V supply
UsB s e i infout
. TTLA T %
L Ut

o o To third-
output 28V party device

-E. (1or2)

Connect the TTL to 28 V Interface using the Nortio system

1. Connect a 28-V power supply to the 28V supply-in connection on the TTL to 28V
Interface. Either use a 28-V power supply or the Noldus 28-V power supply (Noldus type
number: MAPS-0010).

2. Connect the Nortio Core to the EthoVision XT through a network cable.

3. Connect the Nortio T12T TTL Terminal Hub to the Nortio Core using the backbone input
cable.

4. Connect the USB-10 box port on the TTLto 28V Interface to one of the TTL Control ports on
the Nortio T12T TTL Terminal Hub, using the supplied network cable.
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Mortio T12T 15 power supply
-— TTL Hub

8 EEEEEE
Backbone | WEEEEE
input —
-
. US5B-10 e 28V supply

'Lf: box : _& infout
Ethernet - 2 __':'. ﬁﬁﬂ' To third-
board o -",'mut 28V party device
u| lor2)

Notes
e The green LED light indicates whether a TTL signal is sent from EthoVision XT.

e Anextension cable (Noldus type number: MACA-0201) is available if you need to increase
the distance between the TTL Interface and the device.

e USB-IOTTL control and power are fully optically isolated from the 28-Volt Med Associates
power and control circuit to prevent any unwanted interaction.

Using multiple TTL to 28V interfaces

You can use multiple TTLto 28V Interfaces with only one 28-V power supply. For this purpose,
feed through the power from one of the 28V supply in/out ports on one TTL Interface to one
of the 28V supply in/out ports on the next TTL Interface, using the power feed-trough cable
(Noldus type number: MACA-0101; see the next figure).

e It does not matter wich 28V supply in/out port you use to connect the two boxes; either
that at the top or that at the bottom is fine.

e You can also use this solution to connect multiple light sources of the Top Light Unit of
DanioVision. For the details, see the DanioVision DVOC-0041 - Reference Manual.

e IMPORTANT Make sure not to exceed the maximum current output (0,9 A) of the Noldus
28-V power supply! Check the technical specifications of the devices you connect.
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To Power supply

To TTL port in To TTL port in
USB 10 box / USB 10 box /
Nortio TTL Hub Nortio TTL Hub

To third-party
device device

Inverted operation

If needed you can invert the output level of the controlled device by changing jumper
settings inside the TTL to 28V Interface. This is useful, for example, when you want to change
the default position of the doors of the radial arm maze to ‘open’ instead of ‘closed’.

1. Open the box by pushing the left and right sides a few millimeter in the direction of the
red arrow (see the figure below) to release the "click system" of the printed cover.
Simultaneously, carefully slide the cover in the direction of the white arrow.

2. Liftthe jumperand change the position (A or B) to set the control to inverted/not inverted.
JMPR1 does this for device 1, JIMPR2 does this for device 2 (see the next figure).
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Jumpr 2 .
Device 2

8.3 Technical specifications

Noldus Type number

Power requirements

Current consumption
Weight

Operating temperature

Storage temperature

Rel. humidity (max.)

PTMA-001x

12 to 20 VDC supplied by USB-1O box
External 28 VDC power supply

40 mA without device connected
+100 gr (3.5 0z).

10 °Cto 35 °C
(5o °Fto 95 °F)

-40 °C to 65 °C (40 °F to 149 °F)

20% to 80%
(non condensing)
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Appendix B

Declaration of
Conformity

B.1 IR Beam Controller.... cerrreeeeserannene 14
B.2 TTL to 28V Interface... ceveeneennennes 115
B.3 Lickometer. . . . . . ceeresrnnnnneeeeeee 16
B.4 Power adapter ......... SRR, 17

For the Declarations of Conformity of PhenoTyper 1and PhenoTyper 2, see the PhenoTyper 2 -
EthoVision XT 18 - Reference Manual. To access this manual, from the Windows Start menu
choose All apps > Noldus > EthoVision XT 18 Other Documentation.

B - Declaration of Conformity
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IR Beam Controller

EC declaration of conformity

Manufacturer:

Noldus Information Technology
Nieuwe Kanaal 5

E709PA Wageningen

The Netherlands

Declares that the following line of products:

IR beam controller PTBC-0010 / IR food sensor PTFS-0010

Fulfills all relevant provisions of the EC EMC directive 2004/108/EC.
According the harmonized standards:

NEN-EN-IEC61000-6-3:2007 Electromagnetic compatibility (EMC) - Part 8-3: Generic Standards -
for tal and light-
environments it
NEN-EN-IEC61000-56-2:2005 Electromagnetic compatibility (EMC) - Part 6-2: Generle standards -
for |

Fulfills all relevant provisions of the EC RoHS directive 2011/65/EU.
According the harmonized standards:

EN IEC 63000 : 2018 Technical d ion for the of and
alectronic products with respact to the restriction of hazardous
substances

Fulfills all relevant provisions of the EC WEEE Directive 201219/EU
‘Waste Electrical and Electranic Systems (WEEE)

on behalf of the manufacturer. Date: September 30 2020

@ﬁwe : Jeroen Kemerink

Vice President Research & Development
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TTL to 28V Interface

EC declaration of conformity

Manufacturer:

Noldus Information Technology
Niguwe Kanaal §

6703PA Wageningen

The Netherlands

Declares that the following line of products:
TTL to 28V Interface PTMA-0010

Fulfills all relevant provisions of the EC EMC directive 2004/108/EC.
According the harmonized standards:

NEN-EN-IEC61000-6-3:2007 Electromagnetic compatibility (EMC) - Part 6-3: Generic Standards -
i for and light-I
environmaents
NEN-EN-IEC61000-6-2:2005 Electromagnetic compatibility (EMC) - Part 6-2: Generic standards -
for ind

Fulfills all relevant provisions of the EC RoHS directive 2011/65/EU
According the harmonized standards:

EN IEC 63000 : 2018 Technical d for the of and
electronic products with respect to the restriction of hazardous
substances

Fulfills all relevant pravisions of the EC WEEE Directive 2012/19/EU.
Waste Electrical and Electronic Systems (WEEE)
The signatdty on behalf of the manufacturer: Date: September 30 2020

& - Jeroen Kemerink
Vice President Research & Development
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Lickometer

EC declaration of conformity

Manufacturer:

Noldus Information Technology
Nieuwe Kanaal 5

B709PA Wageningen

The Netherands

Declares that the following line of products:

Lick-O-Meter PTLM

Fulfills all relevant provisions of the EC EMC directive 2004/108/EC.
According the harmonized standards:

NEN-EN-IEC61000-6-3:2007 Electromagnetic compatibility (EMC) - Part 6-3: Generic Standards -
for and light

environments

NEN-EN-IEC61000-6-1:2005 EI“IM’?MIG compatibility (EMC) - Part 6-1: Generic standards -
h ity for ial and light

Fulfills all relevant provisions of the EC RoHS directive 2011/85/EU.
Accerding the harmonized standards:

EN IEC 63000 : 2018 i for the af and
electronic products with respect to the restriction of hazardous
substances

Fulfills all relevant provisions of the EC WEEE Directive 2012/19/EU.

Waste Electrical and Electronic Systems (WEEE)

The sig gt’ury on behalf of the manufacturer. Date: Septerber 30 2020
3 // _'_’_.—"'

/ Néme Den Kemerink
% Vice President Research & Development

S
¥
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Power adapter

DECLARATION OF CONFORMITY

C€

Name of company: CINCON ELECTRONICS CO., LTD.

Address:

No. 8-1 Fu Kung RD. Fu Hsing Park, Fu Hsing Hsiang,

Chang Hua Hsien, Taiwan, R.O.C.

Declares that the product

Adapter

TRHS50A120; TRH50A150; TRH50A180; TRH50A190;
TRHS0A240; TRH50A280; TRH50A360; TRH50A480;
TRH70A120; TRHT0A150; TRHT0A180; TRHT0A190;
TRH70A240; TRHT0A280; TRH70A360; TRH70A480;

referred to this declaration conforms with the standard(s) or directive(s) as far as

applicable:

Product Safety Standard :
EMC Standards

Directives

EN60950-1
EN55022
EN55032
EN55024
EN61204-3
EN61000-6-1
EN61000-6-3
EN61000-3-2
EN61000-3-3

2006+A11+A1+A12+A2
2010/AC: 2011 Class B
2012 +AC:2013

2010

2000

2007

2007+A1: 2011+AC: 2012
2014

2013

Low Voltage Directive 2014/35/EU

EMC Directives
ErP Directives
RoHS Directive

2014/30/EU
2009/125/EU
2011/65/EU

This product must be used within other equipment and must not operated as a stand

alone product.

The company named above will keep on file for review the following technical
documentation:

- Technical drawings

-Other technical documentation

Date: Mar032017

Manufacturer

Signature: __J o hngenn < h "“("

Name: _ Johnson Cheng / President

B - Declaration of Conformity
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AGC —19
Arena - Hardware mapping

feeding monitor — 101
lickometer — 68

Arena Settings
adding feeding monitor — 101
adding lickometer — 68

Automatic Gain Control — 19

—C

Calculating
number and duration of licks — 72
number of pellets dropped — 52

Camera (PhenoTyper1) — 13
Camera (PhenoTyper 2) — 21
Camera settings (PhenoTyper1) —
17

Camera settings (PhenoTyper 2)
—2

Camera test sheet — 112

Checking
lickometer — 67
pellet dispenser — 45
phenowheel — 90

Contrast — 20

Controlling
pellet dispenser — 44

Index
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LEDs
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top unit interface — 27
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cleaning — 39
in Analysis profile — 53
in Arena Settings — 49
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using with EthoVision — 86

—R
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Running wheel
see PhenoWheel
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