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TiTT TTavemoThpio Kimpou
[ ] Tunpa HAekTpoAdywv Mnxavikwv kai Mnxavikwv YmoAoyioTwv

TTepiAnyn

m VHDL Processes

m EvroAéc If-Then-Else kai CASE

m TTepiypayn Flip-Flop e VHDL

m TTepiypapn AkoAouBiakoU KukAwparog

(bdoe! ivaka/diaypdppaTog KaTaoTdoswy)
pe VHDL

m 2UyxpoVviopo¢ petalu Processes
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VHDL Process

m Eva oUvoAo amoé evroAéc VHDL 1o omoio
«eKkTeAgiTa» oTav éva signal (améd éva
OUYKEKPIPEVO 0UVOAO) aAAdlel TIWA.

m O «koppog» ("body") evog process uhomoiei éva
ocipiakd (sequential) mpoypappa, dnA. ol TIHEC
Twv Signals avavewvovtal yovo 6Tav
oAokAnpwOei n ekTéAeon Tou TTpoypduHATOC.

m Mmopcei emiong va xpnoigomoinoel variables, Twv
OTTOIWV N TIUA avavewveTal dUEowC.
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Apxitektovikn VHDL
architecture name_arch of hame is
Signal/Variable declaration
Component declaration
begin
Tautéxpoveg evroAég To kaBe process TepIéxEl
(COHCUr‘r‘enT STOTemenTS) aKOAOUGIGKéC EVTOAéC
Process 1 (sequential statements),
aAAd 6Aa Ta processes
Tautoxpoveg evioAég eKTEAOUVTAI TAUTOXPOVA
(concurrent statements)
Process 2
Tautoxpoveg eVToAEC
(concurrent statements)
end name_arch;
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VHDL Process

P1: process (<sensitivity list>)
<variable declarations>
begin
<sequential statements>
end process P1;

/Méc(x o€ £VO process:

[Tpoarpetikn onpavon ]

TELOG TOV process.

\_

* AvdBeon petafAntov (variables)
HE = Kol GUEST EVIULEPOOT).

* AvaBgomn onudrov (signals) pe
<= ko1 1 evVILEPMON YIVETE GTO

~

%
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A, B, C: signals
begin process

§<: A
C<«=B;

end process;

B=1kaiC=5

( Xpnoigomolei Thy
apxIKn TIPA Tou
B é5) oTav
uttoAoyilei To C)

12-Nov-09

A, B, C: variables
begin process

B:= A;
C:=B:

end process;

B=1kaiC=1

( xpnoidoTolei Thy
véd TIPA
Tou B (=1) é6Tav
uttoAoyile1 To C)

VHDL via AkoAouBiakd KukAwpara

Signals Vs Variables oe éva Process

OcwpeioTe 0TI A, B, ka1 C eival aképaiol pe A=1, B=5, kar C=10.
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EvroAn If-Then-Else

[iT_label:]
iT boolean_expression then

{ sequential_statement; }
{ elsif boolean_expression then

{ sequential_statement; } }
[ else

{ sequential_statement; } ]
end 1f [ 1f_label ];

Z0upaon:

[ 1-- mpoaipeTikd
{ } - emavdAnyn duvaTn
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EvroAn CASE

[case label:]
case expression 1s

{ when choice =>
{ sequential statement; } }

[ when others =>
{ sequential statement; } ]

end case [case_ label];
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TTepiypapn Flip-Flop pye VHDL:
OcTika AKponupodoTtoupevo D-FF pe
AoUyxpovn Apxikomoinon

» ARAwon OvTéThTAC:

-- Positive Edge-Triggered D Flip-Flop with Reset:
-— VHDL Process Description
library ieee;
use leee.std_logic_1164._all;
entity dff is
port(CLK, RESET, D: in std_logic;

Q, Q_n: out std _logic); RESET Q
end dff; D dff
Qn
’7 O_
CLK
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TTepiypapn Flip-Flop pye VHDL:
OcTik@ AKponupodoTtoupevo D-FF pe

AoUyxpovn 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; KaBopiCel Tov TUTIO
process (CLK, RESET) mupodéTtnong Tou FF
begin RESET Q
if (RESET = "1") then —
state <= "0"; D | dff
else Q.n
if((CLK"event and CLK = "1%)| then [__ 0—
state <= D;
end if; CLK
end if; —_
end process; Q(t+1) = D(1).RESET
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AkoAouBiaké KUkAwpa oe VHDL
Avixveutnc AkoAouBiac

m OQuunOcite To TapddeiyHa Tou aviXVeuTh TG
akoAouBiac "0101", pe pia gigodo (X) kai pia
¢€odo (2).

Aidypappa Kataotdoswv:
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Avixveutng AkoAouBiac o VHDL (ouv.)

m XpnoipomoloUpe 3 {eXwpIOTA processes, Td omoid
eKTeAoUVTAl TapdAAnAa.

m O ouyxpoviopog peTafu Twv diapbépwv processes
EMITUYXAveTal amd Tnv aAAnAoemidpaon Koivwy signals.

m 3 processes:

m 2To1xeia MvAaung (storage cct) -
state_register

m Aoyikn Eicodwv FFs (next state logic) -
next_state func

m Aoyikn EE6dwv (primary output logic) -
output_func
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Avixveutngc AkoAouBiac oe VHDL (ouv.)

m OpiCouue éva scalar enumeration type
yia avamapdoraon Twy 4% KaTaoTdoswy:

= type state_type is (A, B, C, D);

= AkoAoUBwg, dnAwvoupe signals i variables yia Tnv
TapoUoad Kdi Thv €TOHEVN KATdaTaon:

= signal state, next_state : state_type;

m state kar next_state pmopoUv va mtdpouv Hovo
thv ign A, B, C, A D. TTpoomd®eia avd®eong
oTo1aodATTOTE AAANG TIPAG Ba dwoel AdBo¢ oThv
ouupoAopeTdppacn.
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AnAwon OvréTtnTac & ApXITEKTOVIKAC

-— Sequence Recognizer: VHDL Process Description

library ieee;
use leee.std_logic_1164.all;
entity seqg_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

end;
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Process yia Ztoixeia Mviaung
(State Register)

-- Process 1 - state_register: implements positive edge-triggered
-- state storage with asynchronous reset.

state_register: process (CLK, RESET)

begin
if (RESET = "17) then
state <= A;
else

if (CLK"event and CIK = *1%) then
state <= next_state;
end if;
end if;
end process;

m TTéoa FFs; E€aptdral amé Tov ap/6ué Twv TILWY ToU PTTopolv va
Tidpouv Ta signals state & next_statel!
la auth Tnv TepimrTwon, utdpxouv 4 duvaTéc KaTaoTdoeIg
(A, B, C, D)kai, emopévwe, Ba xphoipgotoinBolv 2 FFs.
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Process yia Zuvaptnoei¢ Enopevng
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 =>
if X = "1 then
next_state <= B;

else
next_state <= A;

TTivakag Karaotdoswy
end if; neXT_STClTe Z
when Bif:>x - 1v then STGTC x:1 X:O x:l X:O

next_state <= C;

else

_hext_state <= A; A B A O O

end if; |ﬂ|:‘>

when C =>

if X = "1 then
next_state <= C;

B C
etse next_state <= D; C C
D B

end if;
when D =>
if X = "1 then

A
D
A

= O O
O O O

next_state <= B;
else
next_state <= A;
end if;
end case;
end process;
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Process yia Zuvaptnon E€odouv
(Output State Function)

—- Process 3 - output_function: y . A M |
-- implements output as function of TIoVoEl UOVTEAO ealy
-- input X and state. /
output_func: proces
begin ’ B
case state is TTivakag Karaordoswv
when A =>
7 <= "0 next_state Z
when B =>
Z <= "0°; state| X=1 | X=0 | X=1 | X=0
when C =>
Z <= "0°; A B A 0] 0
when D => Iﬂ
if X = "1 then B C A 0 0
Z <= "1";
else
° o, clc|DJ|]O]|oO
end if;
end case; D B A 1 O
end process;
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m Z avavewveTtal Pdoel Twy X kai state

m output func: process (X, state)

m state avavewvetal Pdoer Twyv CLK kai RESET

2 UyxpovIoHog peTafl Twv processes

m state register: process (CLK, RESET)

m next_state func: process (X, state)

m next_state avavewvetal Pdoel Twy X Kkal state
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2 uyxpoviopoc (ouv.)

m OctwpeioTe TRV akdAoudn TepimTwon:

Xpovog 1o Xpoévog T, Xpovog t,
state=D X=0 X=1
x=1 o o
Z=1 next_state = A | next_state =?
RESET=0 Z=0 Z=?
CLK=0 RESET=0 RESET=0
CLK=0 CLK=0

/

Xpnoipgomolei TIG TIHEG Twy State kai X oTov Xpdvo T,
yia va umoAoyioel To next_state
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2uyxpoviopoc (ouv.)

m OctwpeioTe TV akdAoudn TepimTwon :

xpévog to xpévog t; Xpoévog 1,
state=D X=0 X=1
X=1 ﬂ ﬂ
Z=1 next_state = A | next_state= A
RESET=0 Z=0 Z=0
CLK=0 RESET=0 ////;ESETzo
CLK=0 CLK=0
i

Xpnoipgomolei TIg TIHEG Twy State kai X oTov Xpdvo T
yia va uTohoyioel To next_state agov CLK = T
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