DALHOUSIE Group 13 I:ya.n Bg)wnlee Cardiac Autoreéqlation & Arrhythmias Laboratory
UNIVERSITY ucien Deveau ,_

Naim Khuri
FACULTY OF ENGINEERING

Department of Electrical and Computer  Hjgh Voltage LED System for Optogenetic Control of Rhodopsin-expressing Zebrafish

Engineering
Introduction Details of Design Design Process
Design conditions C Start )
Summary T
The Cardiac Autoregulation & Arrhythmias Laboratory had asked us This device is an LED controller for optogenetic purposes. It is possible to choose the LED output signal using either the analog dentify
to create device that can power 1-12 LED arrays. These arrays were to work controls or the user interface. The microcontroller takes the input data from the controls and converts it to the desired output, Problems to > Build
: which is corrected and boosted to the intended values using the amplifier circuit. The power supply provides filtered power to solve
in two modes.
+  Mode 1 is to control the intensity of the LED such that it can follow support all device systems and allow for precise values. The device supports up to 12 LED arrays. l l
a waveform input from the operator.
* This mode has a focus on precision and speed, as the waveform must be L Divide the Testing
produced within 100us and accurate to within 1ms. Feedback Circuit tasks
* Samples voltages at both the LEDs and in the l
 Mode 2 is to flash the LEDs with specific controllable amplifier circuit 7 |( computer | / l
parameters regarding intensity, frequency and duration.  Converted to input signal for microcontroller |__.___|i |
- ' (" ) Research Protype
* Ensures output stability [ Feedback |, <
Use Case | Cireuit_J P T l
* The dewlc.elﬁl's tbo p(;rform ex:e.rlrr:ents. on light §(eln5|t|ve cells, these cells PC Software | N e
react to light by changing their electric potential. Iml: " T .
S e P » User interface for inputting desired output ——/\M - E —”\/\/\J{Agfgf:fr}m Design Final Build
signal and initializing/stopping output - icrocontroller ) Microcontroller -
* Mode 1isintended to change light intensity to form a specific waveform £ £/ Stop R e nput Signal Nl S LED Signal x
in heart cell's electric potential. This has the potential to stop arrhythmia.
i i SR Microcontroller I E N o (o ) Ne
, = = 4 )
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