EEE 2243
Semester II 2011/12

Digital System Design

Assignment Instruction

Part 1: Virtual Implementation
Logic Diagrams

There are 6 base logic diagrams to be used. Each student is assigned to only 1 diagram according to the list published.
The list also gives the inter-connections points that the student needs to use in his/her circuit. He/she needs to trace the connection and draw the resulting circuit. This circuit needs to be included in the solution deliverables that he/she needs to hand-in for the assignment.
Take note of the followings in the logic diagrams:
· The circuits are random and don’t carry any purpose other than for the assignment exercise purposes. So you don’t have to figure out the rationale behind the circuits.
· The flip-flops used are T flip-flops. This means you need to write a module for a T flip-flop, or make use of the built-in Verilog T flip-flop module, and INSTANTIATE it into your solution. The T flip-flop module (either your own or the Verilog built-in) and its instantiation are mandatory.

· The T flip-flops MUST have an active high preset input (to initialize it to logic 1).

· Take note of the positive or negative edge in the clock triggers. Make sure you code the correct trigger edge.
· Decide if the circuit is legal base on the following rules of thumb:

1. To be legal, all input points must be fed in from AT MOST one source. If there are inputs that are not given any source, it indicates that the circuit might be wrong.
2. All output points should be connected to AT LEAST one input, or otherwise it should be the output that we monitor from external (connected to external). If there are outputs that are not being used, it indicates that the circuit might be wrong.

· Quartus II might simplify the circuit that you code in with Verilog. So don’t be confused if your code is correct but you are not getting the expected RTL view.

Deliverables
The followings are the items that you need to hand-in for the first part of this assignment:
· The drawing of the resulting logic diagram. Make sure you check the legality and correctness of the circuit. [1 mark]
· The expected state transition table of the circuit with 00002 as the initial state. Construct the table in step by step approach. If the number of states created is less than 5, reconstruct the transition table with a different initial state (that is not in the previous set of states) until you get at least 5 states. Give all truth tables that you constructed. [2 marks]
· The Boolean approach Verilog code for the circuit, complete with the active high presettable T flip-flop module and its instantiation. [2 marks]
· The screen-shot of the RTL view of the compiled Verilog code. Explain if there is any deviation from the original resulting drawing. [1 mark]
· The screen-shot of the simulation vector waveform. Show clearly all the forcing waveforms you use to test the code you have written. It should also show the strobe to preset the flip-flops wherever necessary. [2 marks]
· The screen-shot of the simulation report / result. The simulation report should show all the expected states. [2 marks]
The Part 1 deliverables are due at the end of week 10.
Part 2: Real Implementation
For the implementation on Altera DE II Board, you need to use the following input and output devices:
· Toggle switches SW3. SW2, SW1 and SW0 respectively for the preset input of T flip-flops 3, 2, 1, and 0. [1 mark]
· Pushbutton KEY0 for the clock (pulse) input. [1 mark]
· Seven segment display HEX0 to display state values 0 to 9. For state values 10 to 15, use HEX1 to display the value 1 in tens digit. All other seven segments are to be switched off. Even HEX1 must be switched off if the state value is less than 10. [3 marks]
Please arrange to borrow the Altera DE II FPGA Board in ECAD Lab just for use in the lab. Once you get the system running properly, please set an appointment with the lecturer for a viva to demonstrate your work.
Part 2 is due at the end of week 13.

