Designing of Traffic Signal Controller using HDL

In this Project, the traffic signal controlling systems is implemented in CPLD (Complex Programmable Logic Device).

CPLD is a Programmable Logic Device, which has configurable macrocells. These macrocells can be configured as any combinational / sequential logics. So instead designing the system using logic Gates, Flip-flops and other digital Ics, we may use CPLD. Thus any digital design can be fixed in to the CPLD, but the only constrain is the density of the macrocell. If the design is more complex, may require the device with higher quantity of macrocells. Configuring of CPLD’s macrocell is usually done with the help of the software provided by the CPLD device manufacturer.

The design implementation is done by writing a program in Verilog HDL (Hardware Description Language). The Verilog HDL is a programming language, which is exclusively used to describe the hardware design. The use of Verilog HDL has many advantages as compared with traditional schematic based design.

· Designs can be described at very abstract level using HDL. Designers can write their design description without choosing any specific technology. If a new technology emerges, designers do not need to redesign their circuit. 

· By describing the design in HDL, functional verification of the design can be done early in the design cycle. Since designers work at the high level language, they can optimize and modify the design module until it meets the desired functionality. Most of the design bugs are eliminated at this point.

The program, which describes the functionality of the system (design) is called design module.  The output sequence of the traffic signal system is described in the design module. The design module (program) has to be verified before going for the implementation. This is done with the help of simulation software, which simulates the design and shows the output signal pattern. 

After simulation the design module (program) is synthesized. The synthesis is the process of converting the high level language program in to gate level design. The synthesis is done with software tool called synthesizer. When design level is reduced to gate level, the design can be fitted in to the CPLD using manufacturer’s software tool. This software is called fitter tool.

After fitting the design in CPLD, it will function as per functional description given in the design module program. Thus the entire traffic signal control system is fixed in to the CPLD except the power driver section. 
