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Yriaypdonon tng StdleEng

B Mnyavég memepacuévov katactdoenv (FSM: Finite-State
Machine)

NwoAaog Kappadiog

Optoudg tov FSM

FSM katd Mealy kow katd Moore - Miktol TUTTOL

TedTol kKaTayeaEng Tng Asttovgyiag evég FSM

Aoun tov FSM

Emavatomofétnon (apywkogtoinon) evég FSM

KndikoTtolnen tng té€youcsas Kol emOUeEVNS KATAGTAGNS
Teyvikés kot SLapoEeTikd GTUA yla Thv TTeQLypapn evég FSM
Kotaywenuéveg €godol gta FSM (registered outputs)
Taadetyuata: amaguntic BCD, eAeyKTAC @wTEWVOV
onuatodotn (traffic light controller)
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Mnyavég Temepacuévav Kataotdoewv: Eicayoyn kot
0LGU6G

m Ou unyovéc mertepacuévmv kataotdoenv (FSMs: Finite State Machines)
ATTOTEAOVV €Vval TUTTO TTEQLYQOPIS AKOAOVOLOKDV AOYIKOV KUKA®UAT®V O
0110106 elvar KATAAANAOG Yol Tn LOVTEAOTIOINGN KUKA®UATOV TTOU
JTEAYLOTOTIOLOUV Uia GeERd aTtd Aettouyles

m Oguouog: FSM agtotedel omolodnmote kKUkAmua dikd ayediacuévo va
Siépyetan ue akoAovBLaKS TEOTIO ATTd €va GUVOAO KATAGTAGEMV

il O A6yog mou oxedidgovtaw FSM gtn VHDL eivan 4Tt it vAoTtoinon ce
VMKO glval KOTd Kaveva TTOA) TayyTeEn Ge XeGVo eTEEEQYAaias agtd tnv
avtigToryn vAoToinen Ge AOYIGUKS €VOC KQOETTEEEQYAGTA

m Tevikd Sidypauua evég FSM

EIT080l —ge] g 000N
ZuvduaoTiki Aoyikr

L

Tpéxouoa ETTEHEV
KaTdoTaon KardoTagn

AxohouBiakr] Aoyikr]  {e—— clock

la—— reset
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Aoun evog FSM

TuTtiki ogydvwon evog FSM

eicofol | » A By | >
Aoyikr eTopevng | Aoyikr] TpExoucag
Kardaraong KaTAoTaon ¢

owvbuaonk) | 22 (axohavbiai)

Aoyikn 1péyovcas katdotaong: YAOTIOElTOL aItd KOTOAYWENTI Yol T
agtobrikevon g TEEXoVcas katdotaong tov FSM. H twi tou
AVTLTTQOGMTITEVEL TO GUYKEKQWEVO GTASL0 GTo oTtolo PelokeTal n
Aettovgyia Tov FSM

B Aoywn emduevng katdorocng: TuvBuaGTKIL AOYIKA n oTtola TTaQdyel Thy
eqrduevn katdotacn tng akolovdios. H emduevn kotdotaon asotele!
guvdptnon Twv £166dwv Tov FSM kat tng teéyovcag katdatacng

Aoy e£adou

] —— 4T

Aoykit €€680u: XuvEuacTikiL AOYIKA TTOV xencuyloItotelTal yia tny
TLAQOYOYN TV cnudtwv €£680V Tov KUkA®UaTos. Ot €£odot amoteAovv
cuvdeTnon g €£680V TOU KATOXWENTA (TEEXOVGAC) KATAGTAONGS KAl

IIIGANQY twv £166dwv Tov FSM
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Katnyopieg FSM: tommov Moore kol tomtov Mealy (1)

m Xto FSM tdmov Moore ol €€08ot eivor guvdgtnon wévo tng

TEEXOVGAS KATAGTOONG

m Opydvwon evég FSM tdmou Moore

reset

reset

oot ™| hoyiki] emopEvnc ®| A\oyik TpEXOUTTG - i £6500 e
KaTdoTaong KartioTaon g Aoy !
(owbvaomay | Sk, (ouvBuaoTi)
1 i
Tlyxpovo Aalyypova —

£Eobo1
Moore

m Xto FSM tdmouv Mealy ot €£06ol elvar guvdptnon twv
£1008V KAl TNS TEEXOUGAS KATAGTOONS
m Ogydvwon gvéc FSM timtov Mealy

reset

reset

sigodol I e == | s£o5o1
Moyiia) emopEvng ) oy TpExouTag Ja— " liealy
Sdebhe KardoTaong L
(ouvBuaaTier) clock, (axohoubiakr) - (guvduaoTid)
3 ¥
Ziyypovo Adlyypovo
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Katnyopieg FSM: tommov Moore ko tumtov Mealy (2)

= To, FSM tdmtov Moore agtartoUv éva KUKAO QOAOYLOU TTAQAITAV® aItd To
ooV Mealy yia Tov vroAoyioud tav (Siwv €£68wv yo Tig (8teg
Treodiayaég evog FSM

B Xe oQiouéveg meQLTTwoels FSM, ot €g08ot wapdyovian astevbeiog ao
TOV KOTOY®ENTA TREYOVCAS KATAGTAONS KoL €10l Sev agtonte{ton n
VITAREN AOYIKAG €650V

m Eilvar epiktdég 0 guvduacuds twv tomwv Mealy kar Moore gto (o FSM

m Ogpydvoon evog FSM wiktod tiItou

Y

PR —— éabor
(ouvBuaoTia) Mealy

:

cigodol

= Aoy mépevng Aoy Tpéxougag Aoy e56bou
KATECTAOT|g KaragTaang i)
| (OUVBUQOTIKE) dlock, | ( L R ool
Maore

i [
Elyxpovo Agilyypovo
reset reset
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Tedgrol avamapdotacng evog FSM (1)

m ‘Eva FSM utropet va stepiypapel eite pe ypron srivaka
KOTACTAGEWV (State table) elte ue ypaikd Tedmo
YENGLLOTIOLOVTAS SLAYEAUUO UETAYOYAS KATAGTAGEDV (State
transition graph)

m IT{ivorkog katacTdeewy

Inputs Current state | Next state Outputs
A | Hold Y Me | Y Mo
0 X 000 000 1 0
1 X 000 001 0 0
0 X 001 000 0 1
1 X 001 010 1 1
X X 010 011 0 0
X 1 011 o1 1 1
0 0 011 000 1 1
1 0 o1 100 0 1
X X 100 000 0 1
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Tedgrol avastapdotacng evog FSM (2)

B AldyQauuo LETOYOYIS KOATOOTAGE®Y

OX.H
Value of inpul
A and tofd Value of Maaly
typs otfput Y_Me
Nomenclature
Transitional A Hold/Y_Me
State ¥_Mo
X - don't care condition
Separalor between inputs and
Meafyal'y;o outputs e & Binary value on three
stale register fip-flops
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Kwdwomoinon tng katdotacng ota FSM (1)

m o tnv kwdikoTtolnon tng Teéyovcas katdotacong evog FSM
yenouoroteltan kdgotov ldoug Suadikn agiuntikin
OVOITORAGTOCN:

m AxoAovbiakni (sequential): oe kdbe kotdoTacn avatiBevron
duadkol apBuol katd avgovca celpd. 'Evag KaToymentig
KaTdoTaons Twv n bit urtopel va yenowwosownbel ya 27
SLOKQELTES KATAGTAGELS.

m Kwdwomoingn Gray: dvo diadoykol agiBuol Siapépouv katd
éva bit. To i-06t6 bit wag Aéeng Gray Sivetal agtd tn Gxéon:
G; = Bjy1 ® B;, 6wov B givan o avtictolyoc apbuds e
kwdkoToincn binary
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Kwdwomoinon tng katdotacng ota FSM (2)

B (Guvéxela)

m Kwdwomoinon Johnson: kwdkoroinen gtnv otrtoia eriong
Sradoykol apBuol dtapépouv katd éva udvo bit. Exkeedteton
WG aELaTEEN N BeELd TEELaTEOPN (rotation) Tov apelBuov
2" — 1 katd cuykekEWeévo apud déoewv

B Kwdwkotroinon one-hot: oe kGBe kotdotaon avtietoryiteton
gexwouoto flip-flop. Xe kdbe katdotaon éva pdévo flip-flop
éxer tnv T 1. T Ty JTEQLYQAPn 1 KATAGTAGE®V
agtoawtovvton n flip-flop

m Kwdwkotroinon one-cold: émwws n one-hot aAAG yioo kGBe
katdotaon éva wévo flip-flop éxer tnv Tun 0
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Kwdikomoinon tng katdotaong ota FSM (3)

B AA\eC KWOKOTTONGELS
B Kwdwomoinon kaboigduevn ams to yenotn: otoladniote avddeon

OQLOUNTIKGOV AVTIGTOYIGEWY GE KATAGTAGELS
m ITapddeyua ue yorion CONSTANT

constant S1: std_logic_vector(3 downto 0) := "0110";
constant S2: std_logic_vector(3 downto 0) :
constant S3: std_logic_vector(3 downto 0) :
constant S4: std_logic_vector(3 downto 0) := "1010";

B Tlopddeyua olugwva ue to stedtutto IEEE 1076.6-2004 yia to
vItocUvolo tng VHDL stou vitoctneiteton yio Aoywkn givheon

type STATES is (S1, S2, S3, S4);
signal STATE : STATES;
attribute FSM_STATE of STATE: signal is "0110 0111 06600 1010";

B Kwdwkomoinon mwpoadiopigduevn katd tn ghvlecn: to epyaieio
ovvBeong emidéyel Ty kodikomoinon pe fdon KATTOL0 UETQLIKG, TT.X.
UIKQOTEQEN ETTLPAVELD, VAKOU I KOTOVAAWGN EVEQYELOS
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Kwdwomoinon tng katdotacong ota FSM (4)

B ALOLOQP®OGELS VIO TV K®SIKOTTO{NGNn TV KATAGTAGE®Y GE

éva. FSM

State | Sequential | Gray Johnson One-hot

0 0000 0000 | 00000000 | 0000000000000001
1 0001 0001 | 00000001 | 0000000000000010
2 0010 0011 | 00000011 | 0000000000000100
3 0011 0010 | 00000111 | 0000000000001000
4 0100 0110 | 00001111 | 0000000000010000
5 0101 0111 | 00011111 | 0000000000100000
6 0110 0101 | 00111111 | 0000000001000000
7 0111 0100 | 01111111 | 0000000010000000
8 1000 1100 | 11111111 | 0000000100000000
9 1001 1101 | 11111110 | 0000001000000000
10 1010 1111 | 11111100 | 0000010000000000
11 1011 1110 | 11111000 | 0000100000000000
12 1100 1010 | 11110000 | 0001000000000000
13 1101 1011 | 11100000 | 0010000000000000
14 1110 1001 | 11000000 | 0100000000000000
15 1111 1000 | 10000000 | 1000000000000000
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ApywoTtoinon kow ac@aing Aettovgyia tov FSM

m [a tnv agywottoinen tov FSM ce uio yvooti agyiki
KATAGTACN ETPAAAETAL N XENGN AGUYXQOVIG
emavatogtofétnong (asynchronous reset)

(il Me Tov TQGTT0 QVTO €500QOAIZETAL GTL Ue TV TTEAOTN aKUN
Tov goAoyoV to FSM uttopel va yetafel oe wio véa
KatdoTacn

B X TeQlmtwon Tov elte Sev yonowoitoeiton reset elte
yoncototeltal udvo giyypeovn emavatorofétnon
(synchronous reset)

B Aev vtdpyxer TEEOITOS vo TTROPAEPOE! N 0PYIKA KATAGTOGN TOU
FSM

B Ywdpyel meplmtoon eykiwfiouot tov FSM ge kdatola
ayenowomointn katdotaon (unused state)

m ITpokewévou vo vItdEyel n SuvaTOTNTO ETIGTQOPNAS GE
éyrupn kotdotacn emidAletal va Angboldv vTtéwn GTo
oxedlacUd Kol oL TUXOV OXENGLLOTIOINTES KOTAGTAGELS
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Teyvikég meprypapng evog FSM (1)

B Tevikd vEIGTOVTOL OQKETES TEYVIKES VIO TRV GUVTAEN TG
JrEQLYQAPNGS evog FSM
B Opiouéveg amd Tic meplaGoTepo Stadedougveg efvar ol €€Rg:
FSM ue ula depyacio (process): H Aoywkn emduevng
KOTAGTAGNG, TEEXOVGAS KATAGTAGNS KAl €650V
Tepyedpovtar oe pio PROCESS
FSM ue &vo Siepyacies: H Aoyikil emtdpevng KOTAGTOONS KO
TEéxovGaS katdaTacng vAortotovvial oe uio PROCESS kot n
Aoykn €£68ov Ge ula devtepn
FSM ue tpeig Siepyacies: H Aoyikil emtduevng KaTdGTaoNng,
TEEXOVGAS KATAGTAGNS KOl 5680V TEQLYAPOVTAL GE
cexwolatés PROCESS
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Teyvikég meprypapng evog FSM (2)

B EvoAdaxkTtkég, eglcov dradedouéveg, Texvikég yia Tnv
GUVTOEN Tng Treptypaeng evéc FSM

FSM ue &vo Siepyacieg pue tn AOYIKA TEEXOVCAS KATAGTAGNS
va viomoteitan e wion PROCESS kot tn Aoyiki emtéuevng
katdotaong kol €£680v va vAoTtolovvtal Ge uio devtepn
PROCESS

Y& TTOALMEG EQPAQUOYES TA GRUATO £5080V TTEETTEL VAL elval
GUyxeova €16l MGTE N £€£080G VO EVRULEQWVETAL WOVO UE TNV
axun tov oAoywov. ‘Eva tétoro FSM umopel va vAottomnBet
ue xenon cnudtmv yla tnv aodriikevon Twv €£68wv kot
TEQLYQAPETOL UE UIKQEA TEOTTOTTONGN TV TOQATTAVK
TEYVIKWV
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ALdyQauLoL LETOY®MYRGS KATAGTAGEDV Yo €va agtAd FSM
4 KOTOGTAGEWV

m To FSM tov mapadeiyuatos kabopitetor ars:

m TéooeQig kataotdoes: S1, S2, S3, S4
® Mia e{codo: x1
m Mia €g080: outp
B [Tévte TeQUITTOGELS UeTdfaong amd KatdGTocn G
KATAOTAON GUUO®OVO UE TO TTOQOKATND SLAYQOULO UETAYWYAS
KATAOTAGE®V
reset
outp=1 @?\
xl _,/ not(x1)
outp=1 @9 69 outp=0
@
outp=0
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library IEEE;
use IEEE.std_logic_1164.all;

entity fsm_1 is

port (
clk, reset, x1 : IN std_logic;
outp : OUT std_logic

end fsm_1;

architecture behl of fsm_1 is
type state_type is (sl,s2,s3,s4);
signal state: state_type;
begin
process (clk, reset)
begin
if (reset ='1’) then
state <= sl;
outp <= '1’;
elsif (clk="1’ and clk’event) then
case state is
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[Tapddetywa FSM ue uta Siepyacia

when sl =>
if (x1 = ’1’) then
state <= s2;
outp <= '1’;
else
state <= s3;
outp <= '0’;
end if;
when s2 =>
state <= s4;
outp <= '0’;
when s3 =>
state <= s4;
outp <= '0’;
when s4 =>
state <= sl;
outp <= '1’;
end case;
end if;
end process;
end behl;
-
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[Tapddetyuwa FSM ue 6vo Siepyacieg

M (
library IEEE; when s2 =>
use IEEE.std_logic_1164.all; state <= s4;
when s3 =>
entity fsm_2 is state <= s4;
port ( when s4 =>
clk, reset, x1 : IN std_logic; state <= sl
outp : OUT std_logic end case;
) end if;
end fsm_2; end process processl;
architecture behl of fsm_2 is process2 : process (state)
type state_type is (sl,s2,s3,s4); begin
signal state: state_type; case state is
begin when sl => outp <= ’'1’;
processl: process (clk, reset) when s2 => outp <= ’'1’;
begin when s3 => outp <= ’'0’;
if (reset ='1’) then when s4 => outp <= ’'0’;
state <= sl; end case;
elsif (clk=’1’ and clk’EVENT) then end process process2;
case state is end behl;
when sl => .
if (x1 = ’1’) then
state <= s2;
else
state <= s3;
end if;
J
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[Tapdderywa FSM ue tpelg Siepyacieg

library IEEE; h ( process2 : process (current_state,
use IEEE.std_logic_1164.all; begin
case current_state is
entity fsm_3 is when s1 =>
port ( if (x1 = ’1’) then
clk, reset, x1 : IN std_logic; next_state <= s2;
outp : OUT std_logic else
); next_state <= s3;
end fsm_3; end if;
when s2 =>
architecture behl of fsm_3 is next_state <= s4;
type state_type is (sl,s2,s3,s4); when s3 =>
signal current_state, next_state: next_state <= s4;
state_type; when s4 =>
begin next_state <= sl
processl: process (clk, reset) end case;
begin end process process2;
if (reset =’1’) then
state <= sl; process3 : process (current_state)
elsif (clk='1’ and clk’EVENT) then begin
current_state <= next_state; case current_state is
end if; when sl => outp <= ’'1’;
end process processl; when s2 => outp <= ’'1’;
J when s3 => outp <= ’'0’;
when s4 => outp <= ’'0’;
end case;
end process process3;
end behl;
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library IEEE; h
use IEEE.std_logic_1164.all;
entity fsm_2b is
port (
clk, reset, x1 : IN std_logic;
outp : OUT std_logic
DH
end fsm_2b;
architecture behl of fsm_2b is
type state_type is (sl,s2,s3,s4);
signal current_state, next_state:
state_type;
begin
processl: process (clk, reset)
begin
if (reset =’1’) then
current_state <= sl;
elsif (clk='1’ and clk’EVENT) then
current_state <= next_state;
end if;
end process processl;
process2: process (current_state, xl1

begin
case current_state is
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To {810 Tapdderyua pe dVo Siepyacieg Kal aroudvmon
TNG AOYIKNG TREXOVGAS KATAGTAGNS

-
when sl =>

outp <= '1’;
if (x1 = ’1’) then
state <= s2;
else
state <= s3;
end if;
when s2 =>
outp <= '1’;
state <= s4;
when s3 =>
outp <= '0’;
state <= s4;
when s4 =>

outp <= '0’;
state <= sl;
end case;

end process process2;
end behl;

-
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To {810 TaEAS. ue dvo diepyacies, agroudvwcon AOYIKAG
TEEYOVGOS KATAGTAONS Ko astodnkevuévn €050

M (
library IEEE; when sl =>
use IEEE.std_logic_1164.all; temp <= ’1’;
if (x1 = ’1’) then
entity fsm_2c is state <= s2;
port ( else
clk, reset, x1 : IN std_logic; state <= s3;
outp : OUT std_logic end if;
); when s2 =>
end fsm_2c; temp <= '1’°;
state <= s4;
architecture behl of fsm_2c is when s3 =>
type state_type is (sl,s2,s3,s4); temp <= 0’
signal current_state, next_state: state <= s4;
state_type; when s4 =>
signal temp: std_logic; temp <= '0’;
begin state <= sl;
processl: process (clk, reset) end case;
begin end process process2;
if (reset =’1’) then end behl;
state <= sl; - /)
elsif (clk='1’ and clk’EVENT) then
outp <= temp;
current_state <= next_state;
end if;
end process processl;
process2: process (current_state, xl1
begin
case current_state is
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Yxebracudés FSM ywa tov agtapBuntin BCD

m O amagBuntic BCD amotedel TTapddetyua VAOTTOINGNG ULOG UNYOAVIAG
Moore emeldii n €£086¢ Tov gfapTdTan uGvo agté tnv astodnkevudvn
(tEéxouca) KatdoTaon

m Ta thv kwdwottoinen tng katdetacng Tov FSM wg arkolovbiakn
XQELALETOL €VOC KATAXWENTAS eVQous [logy(10)] = 4 bit.

B Aldyouuo LETAYWYNS KATAGTAGE®V Yo Tov astagiiunti BCD
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[Tepuypapn tov agtapBuntn BCD e VHDL (1)

library IEEE;
use IEEE.std_logic_1164.all;

entity bed is
port (
clk, reset : std_logic;
count : out std_logic_vector(3 downto 0)
)
end bcd;

architecture fsm of bcd is
TYPE state is (zero, one, two, three, four, five, six,
seven, eight, nine);
signal current_state, next_state: state;

begin

process (clk, reset)
begin
if (reset = ’1’) then
current_state <= zero;
elsif (clk="1’ and clk’EVENT) then
current_state <= next_state;
end if;
end process;
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process (current_state) h
begin
case current_state is

when zero =>
count <= "0000";
next_state <= one;

when one =>
count <= "0001";
next_state <= two;

when two =>
count <= "0010";
next_state <= three;

when three =>
count <= "0011";
next_state <= four;

when four =>
count <= "0100";
next_state <= five;

J
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[Tepuypapn tov agtapBuntn BCD e VHDL (2)

when five =>
count <=
next_state <=
when six =>
count <=
next_state <=
when seven =>
count <=
next_state <=
when eight =>
count <=
next_state <=
when nine =>

count <=
next_state <=
end case;

end process;

end fsm;

"9101";
six;

"9110";
seven;

"9111";
eight;

"1000";
nine;

"1001";
zero;
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[Tpocouoiwon tov amagbuntn BCD

XQEOVIKO S1AyQoLULa TOU KUKADUATOS

58nS

clk T VY s W VO [ Y W [ VY WY Y U U VO B
reset \

current state _zere Wone Ytwoe Jihreeffour {five Hsix {sevenfeightfnine Hzero
next st;te [one W_two {three)four {five {six Jsevenfeiahtfnine {zero Hone _
count(3:0)  [ONOE WO00L }0010 XO011 Y0100 Woiol WOoi1d Noiii Y1080 Y160l Xooog
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To edéPAnua touv eleyktn ewtevor) cnpuatodotn (TLC:
Traffic Light Controller

To FSM eléyyel Toug anuatodotes Ge wa Slagtavpmaon g eBvikig 0dov ABnvav-Aauiag
(highway) ue évav emagylard deduo (farm road). O cnpatoddtng atnv €Bviki 086
TLOQAUEVEL GTO TRAGLVO UEXELS GTOU KATAAANAOS augBnTieag o omolog Snutovyet
LayVRTIKG BEOXO aviyveUoeL €va QUTOK{VITO GTOV ETTAQXOKG 8OWOo, 0TTGTE AUTOS AAAATEL
og KiTEWo Kol €TTerta G KOKKWO. O GNUATOSOTNG GTOV ETOQYLAKS YIVETOL TTRAGIVOS KoL
TraQAUEVEL £TGL UEXQL vaL unv en@aviatel dALo avtokivnto. Xe dAAn TrepiTttmon yiveton
TEAovoag we tny Tdodo peydlou xeovikov Stactiuatog (long timeout). ‘Emerta, o
GnUatodoTng YiveTol TTOETOKAAL KOl KATOTIV KOKKIVOG KOL O GRUOTodoTNG GTny £0viki
aAMdicer oe TtEdowo. To xEovikd SldoTnuo TTOQOUOVAS TOU GNUATOSOT GTOV ETLOQYLOKG

S8pouo e Tedovo dewpeitar givtouo (short timeout).
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Aldyoouuo LETOAYOYNS KATAGTAGE®V Yo Tov TLC

m O elgodor Tov FSM eivon n €€080g touv augBntripa (C:cars),
To onpa gvvtoung StarkoTng (S:short), ko To oo LaKrEAS
Swakomng (L:long). "‘E€odot touv FSM efvon to onpa
€VEEYOTIOINGNG TOU GUGTAUATOS UETENGNG XEAVOU
(T:start_timer) kow ot evdelels Twv SV0 GNUATOS0TWV

not(C) or not(L) not(s)

CandLiT

noliC) or LT

€ and not(L)
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[Tepuypapn tov TLC ge VHDL (1)

library ieee;
use ieee.std_logic_1164.all;

entity tlc is
port (
clk, reset : in std_logic;
cars, short, long : in std_logic;
highway_green, highway_yellow, highway_red : out std_logic;
farm_green, farm_yellow, farm_red : out std_logic;
start_timer : out std_logic
)
end tlc;

architecture imp of tlc is
type tlc_states is (HGO, HSTOP, FGO, FSTOP);
signal current_state, next_state : tlc_states;
begin

process (clk)
begin
if rising_edge(clk) then
current_state <= next_state;
end if;
end process;
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[Tepuypapn tov TLC ce VHDL (2)

process (current_state, reset, cars, short, long)
begin
if (reset = ’1’) then
start_timer <= ’'1’;
next_state <= HGO;
else
case current_state is
when HGO =>
highway_green <= ’1’; highway_yellow <= ’0’; highway_red <= ’0’;
farm_green <= ’0’; farm_yellow <= ’'0’; farm_red <= ’'1’;
if (cars = ’1’ and long = ’1’) then
start_timer <= ’'1’;
next_state <= HSTOP;
else
start_timer <= ’0’;
next_state <= HGO;
end if;
when HSTOP =>
highway_green <= ’'0’; highway_yellow <= ’1’; highway_red <= ’'0’;
farm_green <= '0’; farm_yellow <= ’'0’; farm_red <= '1’;
if (short = ’1’) then
start_timer <= '1’;
next_state <= FGO;
else
start_timer <= '0’;
next_state <= HSTOP;
end if;

Nwodaos Kappadioag nkavv@physics.auth.gr, nkavv@uop.gr TI'Awcoeg Ilegiypapric YAtkoy



ITeprypaen tov TLC ce VHDL (3)

when FGO =>
highway_green <= ’0’; highway_yell
farm_green <= ’1’; farm_yellow <=
if (cars = 0’ or long = ’1’) then
start_timer <= ’'1’;
next_state <= FSTOP;
else
start_timer <= ’0’;
next_state <= FGO;
end if;
when FSTOP =>
highway_green <= ’'0’;
farm_green <= '0’; farm_yellow <=
if (short = ’1’) then
start_timer <= '1’;
next_state <= HGO;
else
start_timer <= '0’;
next_state <= FSTOP;
end if;
end case;
end if;
end process;
end imp;

highway_yellow <=

ow <=
9

’0’; highway_red <=
farm_red <= ’0’;

’0’; highway_red <=

’1’; farm_red <= '0’;

e

1
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[TpoGouolwon Tov eAeyKTN POTEWVOV

XQEoVikG SLAyQOULO TOU KUKADUWOTOG

onuatodotn

Tine
clk
reset
cars
short
long
highway_red
highway_yellow
highway_green
farn_red
farn_yellow
farn_green
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