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* HDL version of a ROM (16B)

* Create a type for the array
type rom_type is array (0 to 15) of std_logic_vector (7 downto 0);

» Specify the ROM contents

/
yROM: rom_type:=(

"00000011", -- addr O
"10011001", -- addr 1
"00101010",

std_logic_vector(to_signed(95, 8)),
std_logic_vector(to_signed(-12, 8)),
"01100001", -- addr 14
"01110010" -- addr 15
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* HDL version of a ROM (16B)

e Read from the ROM

e With the address as a std_logic_vector named addr

data <= myROM(to_integer(unsigned(addr)));

il X

Convert to integer Need to know if signed or unsigned
(need an integer for index) to convert it to an integer

Convert SLV to unsigned
(no negative addresses)
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* ROM HDL

-- rom_async_16E. vhdl

-- created 4,/25/17
- tj

-- Inputs: addr
-- Outputs: data

Tibrary ieee;
use ieee.std_logic_1164.all;
use ieee.numeric_std.all;

entity rom_async_lee is
port(
i_addr: in std_logic_vector (3 downto 0);
o_data: out std_logic_vector (7 downto 0)
L)

end;
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architecture behavioral of rom_async_16B is

type rom_type is array (0 to 15) of std_logic_vector (7 downto 0);

-— ROM contTents

constant myROM: rom_type:=(
"00000011", -- addr O
"10011001", -- addr 1
"00101010",
"00100110",
10011010,
01001001,
01100000,
01001111,
10000000,
"00010100M,
std_Tlogic_vector(to_signed(95,
std_logic_vector (to_signed{-12,
"01100101",
"10001010",
"01100001", -- addr 14

) "01110010" -— addr 15

begin

-- read from ROM
o_data <= myROM{to_integer {unsigned({i_addr})});

end behavioral;
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* ROM HDL
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* ROM HDL

g wave -veraut ——————————————— — — —  ————um» T o

+ 4 from_async_16b_tb/ADDR |1

B from_async_18b_th/DATA

In real life this may have lots of glitches as the address bits
change = use a synchronous version
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* ROM HDL - sync

-- rom_sync_16B. vhd]l

-—- created 4/25/17
- tj

-- Inputs: clk, addr
-— Qutputs: data

library ieee;
use ieee.std_logic_1164.all;
use ieee,numeric_std.all;

entity rom_sync_l6B is

por
@ in std_logic;

~agdr”. 1in std_logic_vector(3 downto 0);

o_data: out std_logic_vector {7 downto 0O)

-end;
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architecture behavioral of rom_sync_1l6B is

type rom_type is array (0 to 13) of std_logic_vector (7 downto 0);

-— ROM contents

constant myROM: rom_type:=(
"00000011", -- addr O
"10011001", -- addr 1
"00101o010T,
"00100110M,
"10011010",
"01001001",
01100000,
"01001111",
10000000,
"00010100",

std_logic_vector {to_signed(95,

std_logic_vector (to_signed(-12,

"011io00101",

"10001010",

"01100001", -- addr 14

"01110010" -- addr 15

8)
(=]

)!
),

)
begin

Eru;ess {(i_clk)
egin

rising_edge(i_clk)) then
odata <= myRoOM{to_integer {unsigned(i_addrl}});
end if;

CEe55;

-— Qutput signals

end behavioral;
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* ROM HDL - sync
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* ROM HDL - sync

g| Wave - Default S +|

B jrom sgnc_m:n th/aDDR. |3 3 = 3
B jrom_sync_16b_th/DATA | i3 h -103 41 ﬁ {102 :)EE:):)E:

Address is stable when clock comes along
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e Reading from a file

» Special attribute for memory files
* ram_init_file

 Tell the system to use the file for myROM

ATTRIBUTE ram_init_file: string;
ATTRIBUTE ram_init_file of myROM: signal is "rom_init.mif";

|

windows file
* File must be added to the project
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* Reading from a file
* MIF file format

/’

dimensions

WIDTH=8,;
DEPTH=16;

ADDRESS_RADIX=UNS;
DATA_RADIX=HEX;

CONTENT BEGIN

0 : 03;
1 : 99;
2 : 2A;
3 : 26;
4 : 9A;
5 : 49;
6 : 60;
[7.8] : 4
9 : 60;
10 : 49;
11 : 9A;
12 : 26;
13 : 2A;
14 : 99;
15 : 03;

END;

F;

 formatting

/
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repeat — 2 x
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e Reading from a file

* Assighments = Devices = Device and Pin Options =
configuration = Configuration Mode

e select

Single Uncompressed Image with Memory Initialization

G Device and Pin Options - memeories X

Category:

General

Configuration

Specify the device configuration scheme and the configuration device.
Programming Files

Unused Pins Cenfiguration scheme: | Internal Configuration v

Dual-Purpose Pins
Configuration mode: | Single Uncompressed Image (3584Kbits UFM) hd

Dual Compressed Images (512Kbits UFM)

Single Compressed Image (S888Kbits UFM)

Single Compressed Image with Memory Initialization (512Kbits UFM)
Single Uncompressed Image (3584Kbits UFM)

Capacitive Loading
Board Trace Model Configuration device

I/C Timing

Voltage Use configuration
Pin Placement
Error Detection CRC

CvP Settings
Partial Reconfiguration [ Force VCCIO to be compatible with configuration 1/O voltage

'Single Uncompressed Image with Memory Initialization (512Kbits UFM)

Configuration device IO voltage:

VID Operation mode

Configuration pin: Configuration Pin Options...

—
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* ROM HDL - file

-- rom_sync_leB_wfile.vhd]l

-- created 4/25/17
— tj

-- Inputs: clk, addr
-- Qutputs: data

library ieee;
use ieee.std_logic_1l1l64.all;
use ieee.numeric_std.all;

entity rom_sync_l6B_wfile is
port(
i_clk: in std_logic;
i_addr: dn std_logic_wector(3 downto 0);
o_data: out std_logic_vector (7 downto 0)

end;

architecture behavioral of rom_sync_16B_wfile is

type rom_type is array (0 to 15) of std_logic_vector {7 downto 0);

-— ROM
signal myROM: rom_type;

-- ROM contents
ATTRIBUTE ram_init_file: string;

ATTRIBUTE ram_init_file of myroM: signal is "rom_init.mif";

begin
EroceaE (i_clk)
egin
if (rising_edge(i_clk)) then

o_data <= myRoOM(to_integer (unsigned{i_addr)));

end if;
end process;

-- Output signals

end behavioral;
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* ROM HDL
* Tool instantiates the ROM as a sync_ RAM
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* ROM HDL

e Simulation does not support the concept of an external
.mif file for loading the ROM

* Required for DE10 implementations
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