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BEHAVIORAL MODELING II
OBJECTIVE
To study some further behavioral modeling examples in Verilog.
EXAMPLE
A 4-Bit Counter
Initially we designed a 4-bit ripple carry counter using T-flipflops.  We will now design the 4-bit counter by using behavioral statements.  At the dataflow or gate level, we would have been concerned about the structure of the hardware.  But, at a behavioral level, we work at a very high level of abstraction and do not care about the underlying hardware implementation.  We will only design functionality.  
// 4-bit Binary counter
module counter(Q, clock, clear);

// I/O ports

output [3:0] Q;

input clock, clear;

// output defined as register

reg [3:0] Q;

always@(posedge clear or negedge clock)

begin

  if(clear)

    Q = 4’d0;

  else

    Q = (Q + 1) % 16;

end

endmodule
Notice how concise the behavioral counter description is compared to its dataflow counterpart.  If we substitute the counter in place of the dataflow counter, the results will be exactly same, assuming that there are no x and z values on the inputs.
1. EXERCISES
2. Design a negative edge-triggered D-flipflop (D_FF) with synchronous clear, active high (D_FF clears only at a negative edge of clock when clear is high).  Use behavioral statements only.  (Hint: Output q of D_FF must be declared as reg).  Design a clock with a period of 10 units and test the D_FF.

3. Design the D-flipflop with asynchronous clear (D_FF clears whenever clear goes high.  It does not wait for next negative edge).  Test the D_FF.
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