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Introduction:
       In our project we want to display analog clock by using line of LEDs are controlled by PIC microcontroller and are driven by 74374 registers.

      The PCB board is fixed on high speed motor, it must spin fast enough so that we can get at least 24 turn per second,

       In this case, by flashing LEDs at certain times while an object is waved a message or shape appears.
What is POV?
      A "persistence of vision display" (POV display) has only a single line of LEDs blinking on and off. The display mechanically it across a person's field of view, giving the illusion of 2D display.

      A class of display device described as "POV" is one that composes an image by displaying one spatial portion at a time in rapid succession. A 2 dimensional POV display is often accomplished by means of rapidly moving a single row of LEDs along a linear or circular path. The effect is that the image is perceived as a whole by the viewer as long as the entire path is completed during the visual persistence time of the human eye. A further effect is often to give the illusion of the image floating in mid-air.

Hardware design:
        In our project we put all component on a board with particular arrange, put component of basic circuit on side of board and put all LEDs on another side in shape of one line, this line is the half diameter of the circle which will be drawn when the motor is rotating.  
· Components: 

1. PIC microcontroller.
2. 4 registers 74374.

3. 32 individual LEDs.

4. Hall Effect sensor.

· Hall Effect sensor:

       Hall effect sensor is a transducer that varies its output voltage in response to changes in magnetic field. Hall sensors are used for proximity switching, positioning, speed detection, and current sensing applications.
       Hall sensors are commonly used to time the speed of wheels and shafts, such as for internal combustion engine ignition timing, tachometers and anti-lock braking systems. They are used in brushless DC electric motors to detect the position of the permanent magnet

       When a current-carrying conductor is placed into a magnetic field, a voltage will be generated perpendicular to both the current and the field.  This principle is known as the Hall Effect.
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The interaction of the magnetic field and the current is shown in 
equation:
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· Power:
        Power was important part in our project, since we need to power motor and also 32 LEDs. Another reason why we did this is because two separate power sources get rid of the noise that might have occurred if the motor power supply was used to power the LEDS as well. We use 5V regulator to power PCB board, and 220V to power a motor.

       The PCB board gets its own power by the motor, the brushing for is connected to GND, this operation is easy to make. We just took some metal bristles from a barbeque grill cleaner and used that to contact the motor shaft. This causes the connector (custom made screw) to be grounded. Also, since the connector between the PCB board and the motor is metal, the connector’s head always end up touching the grounded bristles as well.  And 5V through regulator and connected to the board. 
· Motor:

      A working motor system is critical for our success. For one, it must rotate fast enough so that we can get at least 24 frames a second. Lower rotation speed will make images unrecognizable. But since we have a spinning device, the higher rotation speed can be dangerous. As a result, we usually tried to use the lowest speed possible. And we find this characteristic in fan's motor, so we used it.

· PCB board:

       The modular design of our project is PCB contains all components which we needs, where the components is distributed in a balanced manner on both sides. LEDs must form on continuous line to be Radius of the drawn circle.

       The Hall Effect sensor is used to know what position of the board is at any given time, it turns on in the presence of one direction of magnetic field and turns off in its absence. So it must be near the shaft of  the motor.
· PCB Layout:
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· PCB schematic:
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