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1.1

System Overview

Wireless Fiber Photometry System

The Wireless Photometry System (Fig. 1.1 & 1.2) is a cable-free solution to acquire neuronal data without restricting
the animal movement. The Wireless Headstage integrates both LED light sources and detectors to excite and collect
photometry signals between the fiber optic Cannula and the Console.

A standard Wireless Fiber Photometry system (Fig. 1.1 & 1.2) contains the following elements:

The Wireless Fiber Photometry Headstage. See section 1.1.1.
The Wireless Base-Station. See section 1.1.2.

The Headstage Battery Charger. See section 1.1.3.

The Dummy Headstage. See section 1.1.4.

The Fiber optic cannula.

The Neuroscience Console 500 (NC500) or Behavior and Bundle Photometry Console 300 (BBC300). The table
below compares the main features of both consoles.

The Doric Neuroscience Studio software.

Table 1.1: Comparing consoles for wireless photometry

BBC300 NC500

SUPPORTING

# base station per console
# headstage per base-station
Max # headstages per console

COMPATIBILITY

Wireless Photometry X
Basic Photometry

Bundle Photometry X
Miniature Microscopy
Electrophysiology

NN
o M~ DN

XX X X X



https://neuro.doriclenses.com/products/neuroscience-console-500?_pos=8&_sid=3097f4a36&_ss=r
https://neuro.doriclenses.com/products/bbc300?_pos=1&_sid=a4414dfce&_ss=r
https://neuro.doriclenses.com/collections/software/products/doric-neuroscience-studio

Figure 1.1: Wireless Fiber Photometry System with NC500
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Figure 1.2: Wireless Fiber Photometry System with BBC300
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1.1.1 Wireless Fiber Photometry Headstage

Figure 1.3: Headstage and disabeler

The Wireless Headstagérig. 1.3) is an optic-electronic device that creates the link between the ber optic cannula
and the base-station. It contains LED drivers, two LEDs of choice (isosbestic + biosensor excitation), and a detector
to both send light pulses for illuminating the uorophores and collect the emission wavelengths. The headstage also
uses a battery to power the LEDs.

The Antenna (Fig. 1.3) is a small ridge on the side of the headstage used to transmit wireless photometry signal.

The Battery serves as the power source for the headstage operation. Two battery options are available: Type
A and Type B, each o ering di erent charge durations and weights. For details, refer to the speci cation tables
below (Tables 3.1, and 3.3). Once the battery is assembled to the headstage, it is ideal to not disconnect it in
order to increase the longevity of the device. Indeed, more than 20 disconnect-reconnect cycles can signi cantly
loosen the connector on the headstage. Once the experiment is nished, to save the remaining power of the
battery, the headstage should be connected to the battery charger base or the disabeler (Fig. 1.3). Otherwise,
the headstage will continue to search for wireless connections and deplete the battery.

* Upon customer request, it is possible to replace the battery with a larger one for long-term recordings. The
larger batteries are more appropriate for recordings in rats.

The Headstage connector (Fig. 1.3), found on the underside of the headstage, links it to the 2.5 mm ferrule
cannula via a small screw.

The Docking Port (Fig. 1.3) is used by theHeadstage Chargeto recharge the headstage battery, as well as
reprogramming it if necessary.

The Disabeler (Fig. 1.3) is used to disable the wireless connection to reduce battery degradation when the
headstage is not used.
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1.1.2 Wireless Photometry Base-Station

(a)Base-Station Front (b) Base-Station Back

Figure 1.4: Wireless Base-Station

The Base-station(Fig. 1.4) transmits the information among the headstage and the photometry console (NC500 and

BBC300).
On the front view (Fig. 1.4a), the base-station contains the following:

" The Antenna communicates with the headstage at 2.4 GHz. The range is up to 2 m distance.
" The On/O LED light displays whether the base-station is on and functioning.

" The 1-4 LED lights display three di erent colors each indicating:

{ Blue : The headstage is paired with the base-station but not enabled in the Doric Neuroscience Studio

(DNS) software.
{ Green: The headstage is both paired with the base-station and enabled in the Doric Neuroscience Studio

(DNS) software.
{ All 4 LEDs blinking green : The base station has been correctly initiated. This will happen for a short period
of time at power up (This apply for the NC500 and may change for BBC300).

{ LEDs 3 and 4 blinking white : The headstage is on the bootloader mode, which means the rmware can be
reprogrammed.

On the back-side view (Fig. 1.4b), the base-station contains two ports:

" TheUSBportis a USB-B input through which the rmware of the base-station channels can be updated. Besides,
it can also connect the Base-statiorto the Doric BBC300 console.

~ The DATA HDMI connector is used to connect the base-station to the NC500 console. Connect the base station
to one of two possible EphysHDMI ports.

If the base station is NOT recognized by the computer, refer to the Appendix (Chapter 4) for additional troubleshooting
information.
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