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1.0 Purpose

The purpose of this lab is to introduce the logic needed to create an awidarse it in
combination with rgisters. The lab also primles practice in coding VHDL and schematic
entry.

2.0 Background

Using a 3-bit D rgister (with SYNCHRONOUS reset - synchronous reset means that the
reset doest’happen until the i active clock edge) from the Altera librargnd the seen-
seggment decoder yowlfdt in Lab 3 you will uild an adder unit, as sia in Figurel, whose
inputs are: a single three-bit binary numbegXXXy), the clock, and the Reset signal. The
four-bit output of the adder is connected to the gisent display so that it can be wied. In

the preparation belg you are required to figure outdo use this circuit to add twthree-

bit numbers. This is actually a simplersion of the arithmetic and logic unit that can be
found inside all computers.
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Figure 1 - Adder Unit Schematic




3.0 Preparation

1. Determine the sequence of control signals and data inputs thatogdd meed to be
able to addwo 3-bit numbers using the circuit of FiguteYou will need to knw this
in order to properly simulate the circuit that you will be designing. The sequence is
essentially a timing diagram (@ng the sequence of the inpulues %X, X, Reset
and clock) such as youould create using theaweform editor of maxplus2 to test the
circuit.

2. Design, hierarchical schematics with the graphic design editor in maxplus2, a 3-bit
ripple-carry adderYou should design the adder as a basic logic functitmnot use
the huilt-in LPM adder if you happen to knowhat that is. Simulate the adder using
maxplus2 timing simulation to be sure that @riss. Note that a 3-bit adder hasot@-
bit inputs and one fodwit output. for use in the parts belo corvert your adder into a
symbol that can be imported into the graphic editor

3. Using the addertwo 3-bit D-type rgisters with reset, and yourvem-sgment
decoder circuit from Lab 3,udd the circuit of Figurel using the graphic editor
Simulate your circuit to ensure that iows.

4. Design and simulate the same circuit using VHDL only (i.e. tdosé the graphic
editor). You will need to read the VHDL reference manual closely in order to do this.

4.0 InThe Lab
1. Build and test the adder circuit from part 2 of the preparation.
2. Build and test the gaster/adder/display unit from part 3 of the preparation.

3. Build and test the gaster/adder/display unit from part 4 of the preparation.



