University of Toronto, Department of Electrical and Computer Engineering

ECE241F - Digital Systems - Lab 6 Finite State Machines

Fall 1998 S. Brown, J. Rose 1.0 Purpose

The purpose of this lab is to become familiar with the design of finite state machines. You will do two designs: one for from “scratch” where you create the entire schematic, and one using the state machine specification methods available in VHDL.

2.0 Background In class we have described a simple state machine to “recognize” when a serial stream of bits has the pattern “11.” This is a machine that has three inputs: (reset, clock, and X, the data input) and one output, Y, which is set to 1 on the cycle following the “11” pattern. Part 1 of the lab is based on this.

3.0 Preparation Note: all preparation schematics, VHDL code and simulation output MUST BE PRINTED on paper for marking, before the lab begins.

1. You are to design a sequence recognizer, like the one described in class, that outputs a “1” when the bit sequence 101 has occurred. The output of 1 should be in the cycle following the last 1 of the pattern 101. Here is an example input/output sequence:

Design this circuit using the graphic editor and basic gates only . DO NOT use VHDL. The purpose here is to be sure that you understand basic circuit of a state machine. Your preparation should consist of:

i. The state diagram (draw by hand). ii. The state transition table, with encoding. iii. Your schematic. iv. The simulation output.

2. Design a sequence recognizer that recognizes the four-bit pattern 1101. Use VHDL and the CASE/IF statements as described in class and the VHDL reference manual.

Input 0 1 0 1 1 0 1 0 1 0 1 0 1 1 0 Output 0 0 0 0 1 0 0 1 0 1 0 0 0 1 0

2

Below is a sample sequence of inputs and outputs:

Your preparation should consist of:

i. The state diagram. ii. The VHDL code. iii. The simulation output.

4.0 In The Lab 1. Implement and test the circuit of part 1 of the preparation. 2. Implement and test the circuit of part 2 of the preparation.

Input 1 1 1 0 1 0 1 1 0 1 1 0 1 1 0 Output 0 0 0 0 0 1 0 0 0 0 1 0 0 1 0