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TTepiAnyn

m VHDL Processes

m EvroAéc If-Then-Else kai CASE

= TTepiypaen Flip-Flop pe VHDL

m TTepiypaph AkoAouBiakoU KukAwparog

(Pdoel mivaka/diaypdupaTog KATAoTATEWV)
pe VHDL

m 2Uyxpoviouoc petall Processes

HMY-210: IxeSiaocuog
Ynelokwyv ZuoTnUATWY

VHDL yia Zxediaopéd
AkoAouBiakwyv KukAwpdTwy

Aiddokouoa: Mapia K. MixanA

TTavemioTtApio Kimpou
Tunpa HAekTpoAdywv Mnxavikwyv kai Mnxavikiv YmoAoyioTwy
30-Aug-13 VHDL yia AkoAouBiakd KukAwpara

VHDL Process ApxiTektovikn VHDL

= Eva aUvoAo amé evroAéc VHDL To omoio
«gkTeAeiTa» 6Tav éva signal (amo éva
OUYKEKPIHEVO aUVOAO) aAAdTel TIlA.
O «kopuog» ("body") evég process uhomoiei éva
oeipiaxd (sequential) Tpéypappa, dnA. or TIHEG
TWV Signals avavewvovrai Hovo 6Tav
0AoKANpwOEi N eKTEAEON TOU TTPOYPAUHATOG.

aUTOXPOVEC EVIOAEE To kdBe process mepiéxel
akoAoUBIGKEC EVTOAEG
(sequential statements),
aAAd 6Aa Ta processes
dUvarai va ekTeAeaToUV

Tautoéxpova

Mmopei emiong va xpnoigotoinael variables, Twv

n , , s AUTOXPOVEG EVTOAEC
OToiWV N TIUA avavewveTal agéowg.
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VHDL Process

P1: process (<sensitivity list>)
<variable declarations>
begin
<sequential statements>
end process/Pl; P
g [ Méca oe éva process:
* AvaBeon petafintav (variables)

<R

Ipoarpetikn orjpoven J

HE = Kot GUEST) EVNUEPMOT).

* AvéBeomn onuatov (signals) pe
<= KoL 1 EVNUEPMOT YiVETE OTO
T€LOG TOV process.

AN 4
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EvroAl If-Then-Else

[if_label:]
iT boolean_expression then

{ sequential_statement; }
{ elsif boolean_expression then

{ sequential_statement; } }
[ else

{ sequential_statement; } ]
end if [ if_label ];

Zoupaon:
[ 1-- mpoaipeTikod
{ } - emavdAnyn duvarn
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VHDL ywo. AkorovBiaxéd Kukiopota

A, B, C: signals
begin process

B« A;
C<«=B;

end process;

B=1kaiC=5

( xpnoigomoiei TNV
apXIKA TIUA Tou
B é5) étav
umoAoyilel To C )

Signals Vs Variables oe éva Process

OcwpeioTe 0TI A, B, kai C givai aképaior pe A=1, B=5, kai C=10.

A, B, C: variables

begin process

B:= A

C:=8B;

end process;

B=1kaiC=1

( xpnoigomoiei TNV
véa TIHn

Tou B (=1) éTav
umoAoyilel To C )
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EvroAn CASE

[case_label:]
case expression is

{ when choice =>
{ sequential statement; } }

[ when others =>
{ sequential statement; } ]

end case [case_label];
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TTepiypaepn Flip-Flop pye VHDL:
OcTika Akponupodotoupevo D-FF pe
AouUyxpovn Apxikomoinon

= AhAwon OvTéTnTac:
-- Positive Edge-Triggered D Flip-Flop with Reset:
-— VHDL Process Description
library ieee;
use ieee.std_logic_1164.all;
entity dff is

port(CLK, RESET, D: in std_logic;

Q, Q_n: out std_logic); RESET

end dff;
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AkoAouBiako KukAwpa oe VHDL
AVIXVEUTAC AKoAouBiac

m OQuunBceiTte To TTAPAdeIyHa TOU aAVIXVEUTH TNG
akoAouBiac "0101", pe pia eicodo (X) kai pia
£€0do (2).

Aidypappa Kataotdoswy:
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TTepiypapn Flip-Flop pe VHDL:
OcTika Akpgomtupodotoupevo D-FF pe

Acuyxpovn Apxikomoinon
m ApXITEKTOVIKA:

architecture pet_pr of dff is
-- Implements positive edge-triggered bit state storage
-- with asynchronous reset.
signal state: std_logic;
begin
Q <= state;
Q_n <= not state; KaBopiler Tov TUTO
process (CLK, RESET) mypodétnong tou FF
begin
if (RESET = "1%) then
state <= "0°;
else
if|(CLK"event and CLK = "1%)
state <= D;
end if;
end if;
end process;
pet_pr;

AviXveuTn¢ AkoAouBiac oe VHDL (ouv.)

= XpnoipomoloUpe 3 EexwpiaTd processes, Ta omoia
eKkTEAOUVTAI TTApdAANnAa.

= O ouyxpoviopog HeTall Twv diapopwy processes
EMITUYXAVETAl ATt TNV aAAnAoemtidpaon koivv signals.
= 3 processes:

= XToixeia MvAung (storage cct) -
state_register

= Aoyiknf Eigodwv FFs (next state logic) -
next_state_ func

= Aoyiki EE6dwv (primary output logic) -
output_func
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Avixveutng AkoAouBiac oe VHDL (ouv.)

m OpiCoupe éva scalar enumeration type
yia avamapdaraon Twy 4% KaTaoTdoewy:

= type state _type is (A, B, C, D);

= AkoAoUBwg, 8nAwvoupe sighals f variables yia Thv
TapoUoad Kal Thv EMOHEVN KATdoTaon:

= signal state, next_state : state_ type;

m state kai next_state pmopoUv va Ttdpouv HOvVo
Thv TipA A, B, C, nD. TTpoomd@eia avaOsang
omoldgdnToTe AdAANG TIUAC Ba dwael AdBo¢ oThv
ouupoAopeTdagpaocn.
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Process yia Ztoixeia Mviung
(State Register)

-- Process 1 - state_register: implements positive edge-triggered
-- state storage with asynchronous reset.
state_register: process (CLK, RESET)
begin
if (RESET = "1") then
state <= A;
else
iT (CLK"event and CIK = "1%) then
state <= next_state;
end if;
end if;
end process;

m Tl6oa FFs; E€apTdrai amé Tov aprEué Twy TIPWY TTou ptropolv va
Tidpouv Td signals state & next_statel
Tia auTh Tnv TepimTwon, uttdpxouv 4 duvaTtég KATdoTACEIG
(A, B, C, D)kai, eopévwg, Ba xpnoipomoinBoulv 2 FFs.
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VHDL ywo. AkorovBiaxéd Kukiopota

AnAwon OvréTnTac & ApXITEKTOVIKAC

-- Sequence Recognizer: VHDL Process Description

library ieee;
use ieee.std_logic_1164.all;
entity seq_rec is
port(CLK, RESET, X: in std_logic;
Z: out std_logic);
end seq_rec;

architecture process_3 of seq_rec is
type state_type is (A, B, C, D);
signal state, next_state : state_type;
begin
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Process yia ZuvapTtioeic Emopevng
Karaoraonc (Next State Functions)

-- Process 2 - next_state_function: implements
-- next state as function of input X and state.
next_state_func: process (X, state)
begin

case state is
when A =>
B o = 1 Tlivakag Karaotdoswy
else

if X = "1° then
next_state <= C;
else

if X = 1" then
next_state <= A;
e

next_state <= D;
T

next_state <= C;
else
next_state <= B;
end if;
end case;

end process:
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Process yia Zuvaptnon E6dou
put State Function)

—— Process 3 - output_function:
-- implements output as function of
-- input X and state.

output_func: proces:

begin ’ ,
case state is nIVGKGC Karaordoswv

s next_state z
“0°; state| X=1 | X=0 | X=1 | X=0

= -o; Ale]Aalo]o

L= e B|B|cl|o]|oO
e c|bopla]olo

end casee;nd = D B C O 1

end process;

Ymovoei povrého Mealy
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2uyxpoviopoc (ouv.)

m OctwpeioTe TNV akdAoudn TrepimTwon:
xpévog 1o Xpévog t Xpovog t,
state=D X=0 X=1
X=1
ﬂ next_state = B| next_state=?
Z=1 Z=0 z=?
next_state=C
RESET=0 RESET=0 RESET=0
ck=0 /| clk=0 CLK=0

Xpnapomolei TIg TIHEG Twy State Kal X aTov Xpovo T
yia va utoAoyioel To next_state
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VHDL ywo. AkorovBiaxéd Kukiopota

Zuyxpoviopog peral Twv processes

m state_register: process (CLK, RESET)
= state avavewvetal pdoel Twyv CLK kar RESET

m next_state_ func: process (X, state)
= next_state avavewvetal pdoel Twy X Kai state

m output_func: process (X, state)

m Z avavewveral pdoel Twy X Kal state
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2uyxpoviopoc (ouv.)

m OcwpeioTe TNV akdAouONn TepimTwon:

Xpévog to Xxpévog t xpévog 1,

state=D X=0 X=1
X=1
ﬂ, next_state=B| next_state=C
Z=1 Z=0 Z=1

next_state=C
RESET=0 RESET=0 RESET=0
ck=0 /| clk=0 CLK=0

Xpnaipomolei TIg TIHEG Twy State Kal X aTov Xpovo T
yia va uttoAoyioel To next_state agoU CLK = 0
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