Designing of SPI master core using Verilog HDL

SPI (Serial Peripheral Interface)

Synchronous serial interfaces are widely used to provide economical board-level interfaces between different devices such as microcontrollers, DACs, ADCs and other. Although there is no single standard for a synchronous serial bus, there are industry-wide accepted guidelines based on two most popular implementations:

· SPI (a trademark of Motorola Semiconductor)

· Microwire/Plus (a trademark of National Semiconductor)

Many IC manufacturers produce components that are compatible with SPI and microwire/Plus. The SPI Master core is compatible with both above-mentioned protocols as master with some additional functionality.
Verilog Language 

For a long time, programming languages such as C, Pascal & FORTRAN were being used to describe the computer programs that were sequential in nature. Similarly in the digital design field, designers felt the need for a standard language to describe digital circuits. Thus, HDL came into existence. HDL allowed the designers to model the concurrency of processes found in hardware elements.

The designing steps of core are listed below.

· The functional description of SPI master will be described in the Verilog HDL. That is called design module / core.

· The test bench program has to be developed to test the design module. The test bench gives the input to the design module & verifies the outputs. The test bench has to be written in such way to check the design module in all possible conditions.

· Verilog simulator tool is used to verify the design functioning. (Simulation).

· Protocol block of the design module shall be synthesized and the gate level netlist shall be generated.

· The generated gate level netlist file has to be converted as PLD (Programmable Logic Device) image file and has to be programmed in CPLD device.

· One hardware testjig will be wired & the CPLD functioning will be verified.

The use of Verilog HDL has many advantage compared to the traditional schematic based design.

· Designs can be described at very abstract level using HDL. Designers can write their design description without choosing any specific fabrication technology. If a new technology emerges, designers do not need to redesign their circuit. They simply input the design program to the logic synthesis tool and create a new gate level netlist using the new fabrication technology. The logic synthesis tool will optimize the circuit in area and timing for the new technology.

· 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.

