ELE444 Advanced Electronic Design LAB3

Exercise- D/A Conversion

In this exercise you will create a project to demonstratduhetionality of the D/A converter. The datasheet
for this MOSA Electronics MS6313 device can be obtained ftbenTREX CDRom or the web. The fol-
lowing address can be used to obtain the datasheet: htyw/wosanalog.com/datasheets/ms6313.pdf.
Peruse the datasheet to get an understanding of the opeoétive device.

After learning how the 16-bit D/A converter receives it'saaerially over three pins, you should now
try the example code below to see how a square wave is gedekate should program the following code
and view the output from the D/A converter on the oscilliseg¢Note: Be sure to assign the proper pins for
the D/A converter. Also, use the 27MHz clock for the clockutp

testda.vhd

library ieee;
use ieee.std logic _1164.all;
use i eee.std_|ogic_unsigned.all;

entity testda is
PORT (
clock: in std_|l ogic;
audi o_l rck: out std_logic;
audi o_bck: out std_I ogic;
audi o_data: out std _logic);
end testda;

architecture a of testda is
signal counter : std_|logic_vector(15 downto 0);
signal dacounter : std | ogic_vector(15 downto 0);
begin
--divide incom ng cl ock
process(cl ock)
begi n
i f(clock’event and clock = '1") then
counter <= counter + 1;
end if;
end process;

dacounter (14 downto 7) <= "11111111" when counter(12) = '1' el se
"00000000";



dacounter(15) <= "1";
dacounter (6 downto 0) <= "0000000";

with counter(4 dowmto 1) sel ect

audi o_data <= dacounter(15) WHEN "0000",
dacounter(14) VWHEN "0001",
dacount er(13) WHEN "0010",
dacounter(12) VWHEN "0011",
dacounter(11) WHEN "0100",
dacounter(10) WHEN "0101",
dacounter(9) WHEN "0110",
dacounter(8) WHEN "0111",
dacounter(7) WHEN "1000",
dacounter(6) WHEN "1001",
dacount er(5) WHEN "1010",
dacounter(4) WHEN "1011",
dacounter(3) WHEN "1100",
dacounter(2) WHEN "1101",
dacounter(1) WHEN "1110",
dacount er (0) when ot hers;

audi o_Irck <= counter(5);
audi o_bck <= counter(0);
end a;

Does the output look as expected? What happens to the otiymut change “counter(12)” in the code
to “counter(8)” where “dacounter(14 downto 7)” is assighed

Exercise - Hierarchical Design

In this exercise, an example of hierarchical design will beg. Many designs must take a hierarchical
design approach to keep the project organized and easieaitdaim. The example that follows creates a
top level entity that adds two numbers and displays the resuthe seven segment displays. Instead of
explicitly stating the look-up table using a select statetnthis example uses a ROM module. The ROM
module could easily be replaced by an entity with the sametggnd outputs encapsulating the select state-
ment previously used. Now, the ROM module we create can sedemultiple times by creating multiple
instances with a different name and signal mapping.

First, let's start by creating our top level entity. Type e tfollowing code:

|ab3adder.vhd

library ieee;
use ieee.std logic _1164.all;



use i eee.std_|ogic_unsigned.all;

entity | ab3adder is

PORT(
cl ock50MHz : in std_logic;
numone : in std_logic_vector(1l dowto 0);
numtwo : in std logic_vector(1l dowto 0);

display : out std |ogic _vector(6 downto 0));
end | ab3adder;

architecture a of | ab3adder is
conmponent myrom
PORT

(

address : in std _|ogic_vector(3 downto 0);
clock : in std_|ogic;

g : out std | ogic_vector(6 downto 0)

)

end conponent;

signal mnmyaddress : std_|ogic_vector(3 downto 0);
begi n

nmyrom.inst : myrom PORT MAP (
address => nyaddress,
cl ock => cl ock50MHz,
g => display
);

myaddress <= ("00" & numone) + ("00" & num.two);

end;

Now, a ROM module should be created to provide the code fordfegenced component in your top

level entity. To do this, we will use the MegaWizard Plug-laiager. Start the wizard by clicking Tools-
>MegaWizard Plug-In Manager from the menu at the top. Nexecsehe option Create a new custom
megafunction variation and click Next. Using the followipigtures as guides, complete the wizard’s steps.

The last step specifies which files to create with the wizalg yrom.cmp file gives you an example

of defining a component to use in the design. Once you have paoent defined inside your VHDL source
file, you can create instances of the “black box”. An examibleaw to create an instance is given in the
file myrom.inst.vhd. Basically, a name is given to the instance and kimputs and outputs of the “black

box” maps to the signals of the current entity.

Using any text editor outside of Quartus, create a myronfiteifo hold the contents of the ROM. The

following shows the contents to type into the file. This sliooé modified to include the other seven seg-

ment values to display. Only the first three values are given.
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myrom.mif

W DTH=7;
DEPTH=16;

ADDRESS_RADI X=HEX;
DATA_RADI X=HEX;

CONTENT BEG N

00 : 40:;
01 : 4F;
02 : 28;
[03..0F : 00;

END;

Realize the design on the development board to verify tleaatider functions properly.

Assignment

Aside from generating a square wave with the D/A convertes,gasy to create a sawtooth wave. Your task
is to create a sawtooth waveform using the skills acquireah fihe exercises. Demonstrate the functionality
of your circuit to the TA.
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When the 'Finish' button iz pressed, the Megawizard Plug-ln Manager
will create the checked files in the follawing list. You may chooze to
inziude or exclude a file by checking or unchecking itz comesponding
checkboy, rezpectively. The state of checkboxes will be remembered
for the nest Megawizard Plug-ln tanager seszion.

The Megatwizard Plug-ln kM anager will create these files in the directon:
Audgradsschabote/elzdd4/

File | Description |
[+ myrom. vhd "Yariation file

O rmyram.in AHDL Include file

[ myrom.cmp YHOL Component declaration file

O o, bt Cluartus symbol file

[=4 myrom_inzt.vhd  Inztantiation template file

Docurmentation. .. Cancel < Back [Hests Finizh




