EECS150 Homework #8 Solutions:

1)

module counter16-1 (RST, CE, CLK, TC, Q)

input RST, CE, CLK;

output TC;

output[15:0] Q;

wire w0,w1,w2,w3,w4,w5,w6,w7,

        w8,w9,w10,w11,w12,w13,w14,w15,w16;

wire c0,c1,c2,c3,c4,c5,c6,c7

        c8,c9,c10,c11,c12,c13,c14;

XOR x0(CE, Q[0], w0),

         x1(c0, Q[1], w1),

         x2(c1, Q[2], w2),

         x3(c2, Q[3], w3),

         x4(c3, Q[4], w4),

         x5(c4, Q[5], w5),

         x6(c5, Q[6], w6),

         x7(c6, Q[7], w7),

         x8(c7, Q[8], w8),

         x9(c8, Q[9], w9),

         x10(c9, Q[10], w10),

         x11(c10, Q[11], w11),

         x12(c11, Q[12], w12),

         x13(c12, Q[13], w13),

         x14(c13, Q[14], w14),

         x15(c14, Q[15], w15);

AND a0(CE, Q[0], c0),

         a1(c0, 
Q[1], c1),

         a2(c1, 
Q[2], c2),

         a3(c2, 
Q[3], c3),

         a4(c3, 
Q[4], c4),

         a5(c4, 
Q[5], c5),

         a6(c5, 
Q[6], c6),

         a7(c6, 
Q[7], c7),

         a8(c7, 
Q[8], c8),

         a9(c8, 
Q[9], c9),

         a10(c9, Q[10], c10),

         a11(c10, Q[11], c11),

         a12(c11, Q[12], c12),

         a13(c12, Q[13], c13),

         a14(c13, Q[13], c14),

         a15(c14, Q[15], TC);

DFF q0(Q[0], w0, CLK, RST),

        q1(Q[1], w1, CLK, RST),

        q2(Q[2], w2, CLK, RST),

        q3(Q[3], w3, CLK, RST),

        q4(Q[4], w4, CLK, RST),

        q5(Q[5], w5, CLK, RST),

        q6(Q[6], w6, CLK, RST),

        q7(Q[7], w7, CLK, RST),

        q8(Q[8], w8, CLK, RST),

        q9(Q[9], w9, CLK, RST),

        q10(Q[10], w10, CLK, RST),

        q11(Q[11], w11, CLK, RST),

        q12(Q[12], w12, CLK, RST),

        q13(Q[13], w13, CLK, RST),

        q14(Q[14], w14, CLK, RST),

        q15(Q[15], w15, CLK, RST);

endmodule

2)

module counter16-2 (RST, CE, CLK, TC, Q)

  input RST, CE, CLK;

  output TC;

  output [15:0] Q;

  reg [15:0] Q;

  assign TC = CE & Q[15] & Q[14] & Q[13] & Q[12] & Q[11] & Q[10] & 

                      Q[9] &  Q[8] & Q[7] & Q[6] & Q[5] & Q[4] & Q[3] & Q[2] &

                      Q[1] & Q[0];

  always @ (posedge CLK or CE or RST)

     if (RST)

       Q = 16’b0000000000000000;

     else 

       if (CE)

         Q = Q + 16’b0000000000000001;

endmodule

3)

module counter32 (RST, CE, CLK, TC, Q)

  input RST, CE, CLK;

  output TC;

  output [31:0] Q;

  wire TC1, TC2;  

  counter16-2 c1(RST, CE, CLK, TC1, Q[15:0]);

  counter16-2 c2(RST, TC1, CLK, TC2, Q[31:16]);

  assign TC = TC1 & TC2;

endmodule

4)

6-18)

If both up and down are 1, the counter counts up.
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6-26)

Use a 2 bit counter.

6-28)

d1 = A xor B

d2 = AB’ + C

d3 = A’B’C’

5)
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6)
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7)

Calinx has two by-16 parts in parallel, providing 32 bit wide interface.
The maximum read bandwidth will occur when the burst length is maximized (a complete row). Rows are 512 32-bit words. From page 42 of the spec, the time for a burst read is 4+L cycles for a burst of L words.
Therefore the average max read bandwidth is:

(512 x 32 bits / 516 cycles) x 100MHz = 3.175 Gb/s.


8)
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