Lab #5 EC262

PRE-LAB

1. Draw ablock diagram for a 4-bit register that has the following characteristics:

a Using 4 DFFs (symbol for 1 DFF shown), = R
b. Rising/leading edge triggered, LT g
c. Activelow reset signal =
d. Nopreset signa. : 4:;{1?
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2. Notethat the 4-bit register in #1 will transfer the input D to the output Q every clock cycle
(when reset = 1). We want to design a new 4-hit register that can be controlled to transfer D to
Q at specific clock cycles. Thisisdone by using aload signal (logic shown below). Based on
the 4-bit register from #1, design and draw a block diagram for the improved 4 bit register with
an active high load signal.

Logic:
If reset = 0 then
Q@ [3..0] = 0000,

If reset = 1 then
At active clock edge
If load =1 then
Q@[3..0] =D 3..0]
If load =0 then
Q[3..0] = 3..0] (No change)

3. Complete the timing diagram for a 4-bit register (ignore propagation delay)
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4. Design and draw a 4-bit up counter (Count = 06 to F16 and repeat) with an active high enable
input signal and an active low reset input signal (logic shown below). Assume that the following
components are available:

e Any logic gates or building blocks we have covered.
e 4-bit addersfromlab 3.
o 4-bit registers (from #1 or #2 above).
Logic:
If reset =0
Count* = 0
If reset = 1 then
At active clock edge
If enable =1 then
Count* = Count + 1
I f enable =0 then
Count* = Count (No change)
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5. Complete the timing diagram for a 4-bit up counter (ignore propagation delay)
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In thislab, you will implement a 4-bit up counter on a DE2 board.

1. Create anew project and implement a 4-bit register from PRE-LAB #2. Use the necessary
components from the Quartus library.

2. Compile, smulate and verify the designed 4-bit register. Create a symbol for this 4-bit register
(to be used in the next step).

3. Implement the up counter from PRE-LAB #4. Use the following components:
a A 4-bit adder (from your lab 3 solution, or download adder4.bdf, adder4.bsf, FA.bdf, FA.bsf
from the syllabus page).
b. A 4-bit register (LAB #1)

4. Compile, simulate and verify the designed 4-bit up counter.

5. Design and implement an up counter that can display a hex number (046 to F1¢ and repeat) every
second on the DE2 board. Use a 7-segment display.

Use your 7 segment driver from lab 4 to display a hex number. Or download and use the
7Seg_Driver.bdf and 7Seg_Driver.bsf files from the syllabus page.

The DE2 board provides a 50-MHz clock source (PIN_N2). In order to display each hex number

for 1 second, we need a 1-Hz clock rate. To slow the clock down from 50 MHz to 1 Hz, a clock

divider is provided.

e Download freqDiv.vhd, FregDivider.bdf, Freg.Divider.bsf and add them to your project. A
FregDivider component accepts a 50-MHz input clock signal and produces a 1-Hz output
clock signal. Use the 1-Hz clock signal in your design.

Requirements:
a UseKEYO for thereset signal.

b. Use SAO for the enable signal.
c. Use HEXO for the output 7-segment display.

Demonstrate your design to your instructor.



