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 Latches are recognized by a pre-defined VHDL

template

process (clock signal)
begin
if(clock signal) then
actions
end if;
end process;

process (i_clk, i_d)

begin
if(i_clk ="1") then
0o g<=i_d;
end if;

end process;

note:
- |f statement without an
else

— what happens when
the clock signal is false
case is not defined

- the synthesizer must
assume you meant to
create a latch
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 Latches are recognized by a pre-defined VHDL

template

-- Tlatches. vhdl

-- created: 1/26/18
-— by: johnsontimoj
—— rev: 0

-- file to synthesize Tatches for lecture slides

Tibrary ieee;
use ieee.std_logic_1164.all;

entity latches is
port(
i_clk @ din std_Togic;
i_d : in std_Tlogic;
o_g : out std_Togic

end entity latches;

-- latch generated----——————----—--
architecture behavioral of latches is
begin
rocess(i_clk, i_d)
egin
if(i_clk = "1") then
o_q == 1_d;
end if;
end process;

EHJ architecture;

o_g$latch

i_d[ >——DATAIN
i_clk[ > LATCH_ENABLE OouTO—— > 0_q
10k

LATCH

Type ID Message

i

@ 10041 Inferred latch for "o_q" at latches.vhdl(27)

o qQuartus Prime Analysis & Elaboration was successful. 0 errors, 2 warnings

10631 VHDL Process Statement warning at latches.vhd1(27): inferring Tatch(es) for signal or variable "o_q", which holds its previous value in one or more paths through the process
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=

template

process (clock signal)

begin

if(clock signal) then

actions
else
actions
end if;
end process;

process (i_clk)
begin
if(i_clk =1) then
0 g<=i_d;
else
0_q<=1,;
end if;
end process;

es are recognized by a pre-defined VHDL

if a valid else
statement is
included then
something
other than a
latch will be
created
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* La
template

es are recognized by a pre-defined VHDL

-- Tlatches.vhd]

-- created: 1/26/18

-- by: johnsontimoj

-— rev: 0

-- file to synthesize latches for lecture slides
library ieee;

use ieee.std_Tlogic_1164.al1;

entity latches is

port(
i_clk @ din std_logic;
i_d : in std_logic;
o_q : out std_Togic

end entity latches;

-- no latch generated--------
architecture behavioral of latches is

begin
rocess{i_clk, i_d)
egin
if{i_clk = "1°) then
o_gq <= i_d;
glse
o_g == "0";
end if;

end process;
end archnitecture;

18236 Number of processors has not been specified which may cause overloading on shared machines.

note:

- if a valid else statement is
included then something other
than a latch will be created

i_clk[ >

1hOo

0_(g

Quartus Prime MNetlist Viewers Preprocess was successful. 0 errors, 1 warning
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set the global assignment NUM_F
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* Warning — warning — warning

* Most (maybe all) of the times you do not complete an
if-else a latch will be created

e We d not want latches - EVER
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* Flip-Flops are recognized by a pre-defined VHDL
template

process (clock signal)

note:
- here the else is not

begin required because the
if(clock edge detection) then synthesizer recognizes
actions the edge detection
end if;

end process;

process (i_clk)

begin
if(i_clk’event and i_clk = 1) then
0 g<=i_d;
end if;

end process;

- you can include an else
for clarity

process (i_clk)
begin
if(rising_edge(i_clk)) then
0 g<=i_d;
end if;
end process;

2008 release
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* D-FF w/ asynchronous rstb

Note rstb IS in the
sensitivity list

H

__ flops.vhd

-- created: 1/26/18
-- by: johnsontimoj
-- rev: 0

-- file to synthesize flip-flops for lecture slides

Tibrary ieee;
use ieee.std_Tlogic_1164.all;

entity flops is

port(
i_clk: in std_Tlogic;
i_d in std_Togic;
i_rsth in std_Togic;
o_q : out std_Tlogic

end éntity flops;

Asynchronous inputs are
outside the rising_edge

-- flop generated----——--———-——-
architecture behavioral of f ps is
begin

Ern;955 (i_clk, i_rsth)
egin
if (i_rsth = 0'} then
o_q == "0°

elsif (r1;1nu edge(i_c1k)) then
0_q <= i_d:

end if;
end process;

end architecture;

o_q~reg0

i_d[ >——b
i_clk [ﬁxm OF— > oq
1"

—SCLR
CLRN

i_rstb DJ

Most of our designs will use DFFs with an asynchronous reset
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* D-FF w/ synchronous set, rstb, en

Note rstb, set, and
en are NOT in the

sensitivity list

Vi

- flops.vhd

-- created: 1/26/18
-— by: johnsontimoj
-— rev: 0

-- file to synthesize flip-flops for Tecture sTides

Tibrary ieee;
use ieee.std_logic_1164.all;

entity flops is

port(
i_clk: in std_Tlogic;
i_d : in std_Tlogic;

_set: in std_Togic;
i_en: in std_logic;
_rsth: 1in std_logic;

o_q : out std_logic

end Eﬂtity flops;

-- fancy flop generated----————-—#%-—-
architecture behavioral of flops is
begin
EPG;ESE (i_clk)
egin
if {rising_edge(i_clk)) then
if (i_rsth = "0°) then
o_q <= "0";
elsif (i_set = "1") then

o_q <= ;
elsif (i_en = "1") then
o_q == i_d;
end 1f;
end if;

end process;
end architecture;

Synchronous inputs are
inside the rising_edge
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i_ck [ - B CLK

priority
rstb > set > en
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* Process concu rrency

-- process_concurrency. vhdl

-- created: 1/26/18

-- by: johnsontimoj

-- rev: 0

-- file to show concurrency of processes

grch1tecture behavioral of process_concurrency is
egin
Erogess (i_clka, i_rsth)
egin
if (1 rsth =
_ql == "0
e151f (rising_ edue(1 clka)) then

21 <= i_d1;
end i
end process;

D ) then

Tibrary ieee;
use jeee.std_logic

entity process_con

_11a4.all;

currency 1is

port
i_clka: 1in std_Tlogic;
i_clkb: 1n std_Togic;
_d1 : in std_logic;
i_d2 : in std_logic;
i_d3 : in std_logic;
i_rsth: 1in std_logic;
o_qgl : out std_logic;
o_qg2 : out std_logic;
0_q3 : out std_logic

3
end entity process_

CONCUrrency,
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Erogess (i_clka, i_rsth)
egin

if (i_rsth = 0 3 then

o_g2 <= '0"
e151f (rising_ edue(1 clka)) then
22 <= 1_d2;

end i
end process;
Erogeﬁﬁ (i_clkb, i_rsth)
egin

if (1 rsth = 0 3 then

q3 == '0'
e151f (rising_

edue(14c1kb)) then

3 == i_d3;
end 12

end process;

end architecture;
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