                                 Digital Speedometer using FPGA
Introduction:
A speedometer is used to display the speed of motor vehicle in km/hr. A digital speedometer sense pulses from a sensor (which attached in vehicle wheel) and then it calculate the speed of the vehicle and display the speed in a “LCD” or “7 segment display”.
Features:
1. Digital readout.
2. Speed displays in km/h.
3. Change of speed is linear (like analog speedometer).
4.  Speed range: 0km/h -200km/hr.
5. Automatically senses a decrease in velocity even if there are no interrupts to the microprocessor. In other such devices, the device waits for another pulse to calculate the new velocity and if the pulse arrives very late or never at all, the same velocity is displayed.
6. If the current timer count has exceeded the last timer count between two interrupts, it calculates what the velocity would be if the input pulse arrived just now. It helps to keep the velocity accurate at all times; even at extremely small velocities where other speedometers would be stuck at an incorrect value or would dumbly show 0 velocity after a timeout.
Calculations:

The calculation of  the parameter is performed by counting the time between two consecutive revolutions of the wheel. The input pulses from the transducer in the wheel are fed into a FPGA as an interrupt signal.
To calculate the speed, we use the formula:
Speed =  Km/Hr

SPEED_MULTIPLIER = 36 at a counter clock of 2.5 MHz as the circumference =185.3 cm.
Thus,
Speed = (6670/count) km/hr.


Required software tools, FPGA and other equipments:

1. Libero IDE 9.1v.
2. Actel smartfusion FPGA kit.
3. Sensor.
4. 7-seg display driver circuit.
5. 7-seg display. 
Main block diagram of the digital speedometer:
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Fig: Block diagram of digital Speedometer.


The digital system and different blocks in the FPGA:
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Fig: Top level functional block diagram of the FPGA.
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Functional flow chart of the speedometer:
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Fig: Flow-chart of the speedometer.


Description of the different blocks in FPGA:
Pro-Program counter (Pro PC) : It is a one kind of clock pulse generator and also a counter. It generates clock pulse for driving the Program counter (PC) from the main clock pulse. In this design it generates a pulse with one positive edge against four main clock pulses.  
Program counter (PC): It is a counter which counts the positive edge of its input pulses which is come from Pro pc. This device drives the Control ROM.
	Input of pro pc(main clk)
	Output of pro pc/input of pc(binary)
	Output of pc(binary)

	0
	0
	0

	1
	01
	0

	0
	01
	0

	1
	10
	0

	0
	10
	0

	1
	11
	01

	0
	11
	01

	1
	0
	01

	0
	0
	01

	1
	01
	01

	0
	01
	01

	1
	10
	01

	0
	10
	01

	1
	11
	10

	0
	11
	10

	So on…
	
	



CONTROL ROM:  It is the ROM of system. It has input from the Program Counter and have 15 bit output which is called control bus.
Division: It is a module which executes division operation of the system.
Counter: It counts the time between two consecutive revolutions of the wheel and store the previous count value.
Display: It is a module which is responsible for marching the current speed value from previous speed value then passes the data to “Binary-BCD” module and makes the change of speed value linear.
Binary-BCD: It is a binary to BCD converter.  
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Fig. 37. - Afficheur 7 segments commandé par un décodeur 7447
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