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p rEIa b 1 Cascade eight DFFs together as the figure shown

below with the input bits D=(d), output Q=(q7q695949392q1q0), and
tie all their Cs together as clk (the divided clock). This is a serial shift
register circuit. By adding a multiplexer before the first DFF, we can
choose the input

from outside or from 0. As the clk changes 0,1,0,1,..., let the output of
LEDs be (01010101), (10101010), (01010101), (10101010), ....

1.1 Construct the Verilog RTL representation for the logics with
verification

1 Implement pre-lab1 with the following pin assignments.
Design Specification

Input: clk, rst_n, mode, in;

Output: [7:0]q;

Wire: mode, in, [7:0]q, [1:0]clk_ctl, clk_d;

block diagram:

Design Implementation
logic function:
shifter
always @(posedge clk or negedge rst_n)
if (~rst_n)
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begin
4<=8'b01010101;
end

else if(~mode)
begin
gl0]<=q[1];
ql1]<=q[2];
ql2]<=q[3];
gl31<=q[4];
ql4]<=q[5];
gl5]<=qg[6];
gl6]<=ql[7];
ql71<=q[0];
end

else
begin
gl0]<=g[1];
ql1]<=q[2];
ql2]<=q[3];
gl31<=q[4];
ql4]<=q[5];
gl5]<=qg[6];
gl6]<=ql[7];
ql7]<=in;

end | B T logic diagram % EEfcode FFEE T
freq_div: BEN—EFHiIrEIREElogic EBigAIbehavior

cnt_tmp = {clk_out,cnt_h,clk_ctl,cnt_[} + 1'b1;
logic diagram:
| e ¥ 3

I/O pin assignment:
NET "q[7]" LOC = K6;


KathyHu
文字方塊
有了logic diagram 後上面的code 就不需要了。 但要加一點文字敘述描述這個logic 電路的behavior


NET "q[6]" LOC = L7;

NET "q[5]" LOC = H3;

NET "q[4]" LOC = H4;

NET "q[3]" LOC = K5;

NET "q[2]" LOC = L5;

NET "q[1]" LOC = K3;

NET "q[0]" LOC = K4;

NET "clk" LOC = R10;

NET "rst_n" LOC = P2;

NET "mode" LOC=T1;

NET "in" LOC = P1;
Discussion:

F always #HAVZERE S22 HH—(E 8 {[& 1bit /Y flip-flops > DL 2774 mode [y

PR R AR in FVE -

Z Use the idea from pre-labl. We can do something on the seven-

segment display. Assume we have the pattern of E, H, N, T, U for seven-
segment display as shown below. Try to implement the scrolling pre-
stored pattern NTHUEE with the four seven-segment displays.

input clk, rst_n

wire clk_d, [1:0]clk_ctl, [14:0]a, [14:0]b, [14:0]c, [14:0]d;

output [14:0] display, [3:0] display_ctl;

block diagram:

o E T
’?Ye%- (hv ‘z‘;

1
vk

Design Implementation
logic function:
display:
always @(posedge clk or negedge rst_n)

if (~rst_n) logic function BETF E#§code 85 ER TJLLE/Elogic
diagram #ldecoder . flip flop EZ (LLEEIERKIblock
Bunit) , BET#ME¥behaviorfI3XF§HHR,
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logic function 盡量不要將code 貼上來 可以畫簡單logic diagram 如decoder 、flip flop 等等(以這個層次的block 為unit)，再底下做電路behavior的文字敘述。


begin
a<=15'b 10010011_011110_1; //N
b<=15'b 01111111_101101_1;//T
c<=15'b 10010000_111111_1; //H
d<=15'b 10000011_111111_1; //U
e<=15'b 01100000_111111_1; //E
f<=15"b 01100000_111111_1; //E
end
else
begin
al[14:0]<=b[14:0];
b[14:0]<=c[14:0];
c[14:0]<=d[14:0];
d[14:0]<=e[14:0];
e[14:0]<=f[14:0];
fl14:0]<=a[14:0];
end
freq_div:
cnt_tmp = {clk_out,cnt_h,clk_ctl,cnt I} +1'b1;
ssd_ctl:
// display value selection
always @(clk_ctl or display0 or display1 or display2 or display3)
case(clk_ctl)
2'b00: display = display0;
2'b01: display = display1;
2'b10: display = display2;
2'b11: display = display3;
default : display = 15'p11111111 111111 1;

endcase

// 7-segment control

always @(clk_ctl)
case(clk_ctl)
2'b00: display ctl=4'b1110;
2'b01: display ctl=4'b1101;
2'b10: display _ctl=4'b1011;
2'b11: display ctl=4'b0111;
default : display ctl =4'b1111;



endcase

logic diagram:

I/O pin assignment:
NET "display_ctI[3]" LOC = "T6";
NET "display_ctl[2]" LOC = "V6";
NET "display_ctl[1]" LOC = "U8";
NET "display_ctl[0]" LOC = "V8";
NET "display[14]" LOC = "P6";
NET "display[13]" LOC = "N4";
NET "display[12]" LOC = "V5";
NET "display[11]" LOC = "T5";
NET "display[10]" LOC = "U7";
NET "display[9]" LOC = "R3";
NET "display[8]" LOC = "N5";
NET "display[7]" LOC = "R5";
NET "display[6]" LOC = "T3";
NET "display[5]" LOC = "T4";
NET "display[4]" LOC = "V4";
NET "display[3]" LOC = "V7";
NET "display[2]" LOC = "R7";
NET "display[1]" LOC = "T7";
NET "display[0]" LOC = "U5";
NET "clk" LOC = "R10";
NET "rst_n" LOC = "T1";

Discussion:
F'E 6 {1 15bits IVE {F2s » A& (H R ETE ) a<=b, b<=c, c<=d, d<=¢, e<=f,
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Conclusion:
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