(1) Frequency Divider: Construct a 27-bit synchronous binary counter. Use the MSB
of the counter, we can get a frequency divider which provides a 1/2?7 frequency
output (fout) of the original clock (fcrystal, 100MHz). Construct a frequency divider of
this kind.

1.1 Write the specification of the frequency divider.

1.2 Draw the block diagram of the frequency divider.

10:
Input: clk, rst_n

Output: clk_out

Block diagram:
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Logic diagram:
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I/O pin assignment:
clk—WS5
clk_out—U16

rst_n—R2

Discussion:
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(2) Frequency Divider: Use a count-for-50M counter and some glue logics to
construct a 1 Hz clock frequency. Construct a frequency divider of this kind.
2.1 Write the specification of the frequency divider.

2.2 Draw the block diagram of the frequency divider.

10:
Input: clk, rst_n
Output: clk_out

Block diagram:

Logic diagram:

I/0 pin assighment:
clk—WS5
clk_out—U16

rst. n—R2

Discussion:
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(3) Implement pre-lab1 with clock frequency of 1 Hz.
10:

Input: clk, rst_n

Output: [3:0]q

Block diagram:

Logic diagram:

I/0 pin assighment:
q[3]—=V19
ql2]—U19
al1]—E19
g[0]—U16
clk—WS5

rst._ n—R2



Discussion:
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4-bit binary counter : % B VU(E T-flip-flop » 0] L E]S & —1& clock HY
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(4) Implement pre-lab2 with clock frequency of 1 Hz.
10:

Input clk, rst_n

Output [7:0]q

Block diagram:

Logic diagram:




I/0 pin assignment:
ql7]—V14
gl6]—U14
q[5]—U15

ql4]— W18
ql3]—V19
ql2]—U19
q[1]—E19
ql0]—U16
clk—WS5

rst n—R2

Discussion:
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8-bit ring counter : ZEREF S 2B B ESPHY clock B] DAEIIFAE clock HY
positive edge IRE_E—{IrAVE R4S N —{ir » WILLEELE » 1M reset AYFF{EER T (a) &
01010101 - #:E O] 58 5% —1[ 8bit HY ring counter °

Conclusion:
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