VHDL Assignment (Traffic Light Controller)


· The VHDL code must be in done in Xilinx software.

In this assignment, you are asked to design, implement and demonstrate the Traffic Light Controller as a Digital controller as hardware (using remote lab or DSX kit). First let’s look at how such a system works in the real world. A Traffic Light Controller of intersection of T section with sensor to detect the waiting car(s) in the intersection. When the car detected by the sensor, a timer will start counting for some time to give a car driver to turn right since the turn right can be happen even the main road is red ( the driver can turn right with careful ). If the timer reach the predefined time, the Traffic Light Controller start to change in the logical way (red, green, yellow) with certain time for each light.















Specification:
Traffic Light Controller:
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-T intersection
~Default to green on main road
~Sensor enables green for cross
street

~Delay switching for right-tum-on-
red from cross street
-Programmable delays

High Level State Machine of Traffic Light Controller

Stay in thruG state until sensor
is activated

Wait in pause state to see i
sensor deactivates
(right-turn-on-red)

‘Then proceed through
sequence, waiting in each state
for specified time delay

In cach state, provide
appropriate control signals for
lights

‘The perceived way your assignment will work is as following:

1- Your design should be using controller as sequential circuit and concept of data
path,

2- You have enough Dip-switches that will supply the control inputs (represent the cars.
and RESET of the machine).

3- One LED will be “On” to display the cars (up to 3) in the intersection or using 7
segment display unit to display the cars number (one digit only enough i.c. up to 9).

4- Two 7-segment display unit will display the Traffic Light Controller.

5+ You need to assume your sensor time for the waiting of the cars (the value for minimum
3 seconds) also should make your assumption for each light (green, yellow, red) that




image2.png
should be not identical (i.¢. each light has its own time to be on) as appeared in the High
Level State Machine of Traffic Light Controller as delay1, delay2, delay3, and delay.

6- The controller will reset manually and when rest is “ON”, one LED will be “ON” and
the light will back to first state (Default- main road is green-)
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Assessment:

Marks
‘Demonstration of Fully working Hardware | 9
Documentation 3
Towl 7

As you can see from this marking scheme, it is important to get the hardware working in order
to pass this assignment.

Hardware 9 marks

- Using sequential circuit and concept of data path with good comments of the code (3 Marks).
~Switches / Push-buttons represent the inputs properly + Reset (0.5 marks)

- Correct timing for sensor for and each light (5 times each is 0.5 mark)

- Correct display of number of waiting cars ( by LED or 7-segment display unit) (0.5 Mark)
~Correct display of the 7-segment display unit for light transaction ( 5 transactions each 0.5
Mark)

* Ifhardware is not working, Software 3 marks (vhdl + simulation demonstration)
* Report3 marks
- Assumptions 0.5, - Discussion 0.5, - Design 1, -Code 1




