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Mnyavég Iemepaocuévov Kataotdoewv: Eicayoyn kou

. Aoun evég FSM
0QLGUOG

m O unyavég Temepacuévav Katactdcoewy (FSMs: Finite State Machines) Tumikn ogydvwon evég FSM
ATOTEAOUV €va TUTTO TTEQLYRAPNGS OKOAOUOLAK®OV AOYIKGOV KUKAOLATOV O
oTo{og eival KATAAANAOG Ylo TN (OVTEAOTTOINGN KUKAWUATOV TTOU o J_’ |_'
TEAYUOTOTIOLOVY Wil Gelpd, aatd Agttoupyleg pAANA

m Oq@woudc: FSM agtotedel omorodngtote kUkAwua edikd oxediacuévo va |—> (owvdwaonad |1 : |
Siépyetan ue aroAovBlokd TeéTTo aTtd £va GUVOAO KATAGTAGEWY

O Adyog Ttov oxedidgovron FSM gtn VHDL eivon éTu wow vAogtoinen Ge

VMKO elval katd kavéva ToA) Tayxltepn ae xedvo eTmeEepyaciog agd tny

avticToyn VAOTTOiNGN Ge AOYLGULKO VOGS UWKQOETEEEQYAGTI

Aoy e£odou

KardoTaong [ e g e £50001

=2

Aoy teéxovaag katdotacng: YAoTrole{Tol aatd KOTOX®ENTA yio Ty
agrofnkevon tng Teéxovcas katdataong tov FSM. H twn tou
OVTIITIQOCWITEVEL TO GUYKEKQWEVO GTASL0 GTO 0Ttolo PeiokeTan n

B Tevikd Sudypauua evég FSM Aertovgyia Tou FSM

S LI p— L a fobol Aoyt ertduevng katdotaong: TuvduacTiki AOyiki n otroio JTaQdyetl Tnv
»  TuvBuaoTii Aoyik emrdpevn katdotacn tng akolovdiag. H emduevn katdotacn asotelel
guvdetnon v eil6édwv Tov FSM kol Tng Te€)oucag KaTdaTacng
;;?fﬁiﬁn KZTCTC';'TE;Q” Aoyiki €€650v: XUVEUAGTIKA AOYIKI TTOU YENGLULOTTOLE(TAL YioL ThY
- TOQAYWYR TV onudtev €680V Tou KukA®UaToS. Ot €080l amroTeAovV
Awohoubhaxr Aoyiia]  {e—— clock

guvdeTnon Tng 5680V TOV KATAXWENTA (TEEXOVGAS) KATAGTAGNS KO
IIIOANQY 1wV e1668wv Tov FSM

le—— reset

NwoéAaog Kappadiag nkavv@physics.auth.gr, nkavv@uop.gr TI'A@coeg Ilepiypapnic YAtkoo NwoAaog Kappadiag nkavv@physics.auth.gr, nkavv@uop.gr TI'Awcoeg Ilepiypapnc YAtkoo



Katnyopieg FSM: tomov Moore kot tomtov Mealy (1) Katnyopieg FSM: tomov Moore kat tomtov Mealy (2)

® Yta FSM tdtrov Moore ot £€godot givou guvdtnen uovo tng i Ta FSM 1Umrov Moore astattovv €vo KUKAO QOAOYLOU TTaQAITEVe aItd Ta

TEEXOVGOG KOTAOTOONG TUTT0V Mealy yia Tov vITOAOYLGUO TV (Slwv €€68wV yia Tig (dteg
m Ogydvwon gvég FSM tigtouv Moore TEOSLAYRAPES evEg FSM
cigaBor B Xe oguouéveg Trepirtddoels FSM, o €go08ot stapdyovtar astevbeiog astd
_"/\w\m‘mﬁpzvng ™ /\ovw]‘ pE 4 ™| Moy s£6Bou > , , , , ,
ey | clock, (IR (ouvbuacT)) o, TOV KOTOYWENTA TEEYOVCAC KATAGTOONG Kol £€TGL Sev asronteltor n
I I Woore VITaQEN Aoykig €£680v
oo oo m Eival e@ctog o Guvduacuds Twv Tumev Mealy kow Moore 6to (S0 FSM

m Ogydvwon gvéc FSM wiktot tmou

m Xto FSM tUmtouv Mealy ot €€08ou elvaw guvdptnon twv

€LGO8MV KAl TNG TEEXOVGAS KATAGTAGNS R dobes— 1%
GuyBUGOTIKN
m Opydvwaon evos FSM timov Mealy |
sfoadior _1_,, [em—p— Moy TpéxouTag —
siooto oy emGueing > oy raéyousa T | Gwsizoni) | ) Gronoudiond i igosan
owdoaon) | 202K (ocoraudiand | (ouvBUCGT) : : Moore
i i Toygpovo Aciyypovo

et e T reset reset
Elyxpovo Aglyypovo
reset reset
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’ / 7 ’ /7 7
Todmor avastapdcetacng evog FSM (1) Toedmor avastapdctacng evog FSM (2)

B AdyQoyuo LETOYWYNGS KATAGTAGEWY

®m ‘Eva FSM umopel va mepiypapel ite pe yonon sivaxa
KotaoTdoewy (state table) elte ue ypa@d tedATO
XONGLULOTIOLOVTOCS SLAYQOLLLO UETOAYWYIS KATAGTAGE®Y (state

Value of inpul
transition graph) A and Hold
m [Tivakag kotacTdcewv
Inputs Current state | Next state Outputs 1
A | Hold Y Me | Y Mo
0 X 000 000 1 0
1 X 000 001 0 0 11
0 X 001 000 0 1
1 X 001 010 1 1
X X 010 on 0 0
X 1 011 011 1 1 Transitional A Hold/Y_Me
0] o 011 000 1 1 State ¥ Ma
1 0 on 100 0 1 X - don't care condition
X | X 100 000 0 1 S o attoens P s and Binary value on three
state ragister fiip-tiops
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Kwdikogroinon tng katdotocng ota FSM (1)

m o tnv kedikoTtoinon tng teéxovoag katdotaong evog FSM
xonowomote{tar kdgtolou £ldovg duadikn aglOunTikn
avastaedoTocn:

® AxolovBiakn (sequential): oe kG0e katdoToon ovotiBevTon
duadikol aplBuol katd avgovsa celpd. "Evac kataxmentng
KATAGTOONG TwV 1 bit umwoeel va ypnowomowndel yio 2"
SLOKELTES KATAGTAGELS.

m Kwdwomoinon Gray: 8o dtadoyikol aplBuol diapépouv katd
éva bit. To i-oatd bit wag Aéeng Gray Sivetaw amd tn Gyéon:
G; = B;41 ® B;, 6mov B elvan o avticToyos abudc ce
kwdkoToincn binary
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Kwdikogroinon tng katdotocng ata FSM (3)

B AN\EC KOOKOTTONGELS
B Kodworroinon kabopigduevn amrd to xenotn: otowadngtote avddeon

OQUOUNTIKROV AVTIGTOLICEMV G KATOGTAGELS
B ITopdderyua we yorion CONSTANT

constant S1: std_logic_vector(3 downto 0) :=
constant S2: std_logic_vector(3 downto 0) :
constant S3: std_logic_vector (3 downto ) :
constant S4: std_logic_vector (3 downto 0) :

= "1010

B ITopdderyuo ovupwva pe to teétuto IEEE 1076.6-2004 ya to
vrogvvoro tng VHDL mou vmoctnpiteton yia Aoyikin givBeon

type STATES is (S1, S2, S3, S4);
signal STATE : STATES;
attribute FSM_STATE of STATE: signal is "0110 0111 0000 1010";

B Kodwkormoinon mpoadiogiiduevn katd tn givbeon: to gpyoieio
gUvBeong emmiAéyel Ty kKwdkoTtoinon ue Bdon KAITOL0 LETEKS, TT.X.
UWIKQOTEQEN ETTLPAVELD VAKOU 1L KATOVAA®GN EVEQYELOS
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Kwdikogroinon tng katdotoong ota FSM (2)

m (cuvéxela)

m Kwdikomoinon Johnson: kwdwotoinon ctny omoia eriong
Sradoykol apiBuol Siapépouv katd éva udvo bit. Exeedgetor
WS ALoTEPN 1 BELLA TTeQLaTEOPN (rotation) Tou aBuoy
2" — 1 katd cuykekQEWévo apliud décewv

B Kodikomoinon one-hot: ge kdbe katdotacn aviietoyiceTon
texweoTo flip-flop. Xe kdbe kardotaon éva uévo flip-flop
€xer tnv i 1. T Thv TTepLypaen n KatacTdoemv
agtoutovvton n flip-flop

B Kodikomoinon one-cold: 67twg n one-hot al\d yio kdbe
katdotacn €va uévo flip-flop €xer tnv T "0

Nwkdéraog Kappadias nkavv@physics.auth.gr, nkavv@uop.gr TI'Adcoeg Ilegypapric YAkov

Kwdwkomoinon tng katdotacng ata FSM (4)

B ALQLOQO®OGELS Yla TV KMSLKOTOINGN T®V 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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Agywotmoincn kol ac@aig Asttovpyia Tov FSM

m [o tnv apykottoinon touv FSM e ula yvootin agykin
kotdotacn emPIALETAL N XEAON AGUYXQEOVIG
eTtavatotofétnong (asynchronous reset)

(il Me Tov 1pdTm0 0TSO e£AGPAAITETAL OTL Ue TRV TTEOTN OKUM
Tov poAoyto¥ Tto FSM umopel va uetafel oe wio véa
katdotacn

B Xe JrepiTrtoon Tov glte dev yonouotroleitan reset eite
xonawotoleital uévo cguyyeovn ermavatorofétnon
(synchronous reset)

m Aev vrtdeyel TeOTog va TTEoPAedel n agykn katdoTacn Tou
FSM

B Ymdpyer Tepimtoon eykAnfiowoy tov FSM e kdtolo
ayenowottointn koatdotacn (unused state)

m ITpokewévou va vItdeyel n duvatdtnta eMGTEOPNS GE
€yrvpn katdotacn emifdiletor vo Angbovv vtéyn GTo
oXeBLaoUO KOl Ol TUYOV aYENOWWOTIOINTES KATAGTAGELS
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Texvikécg mepypapng evoc FSM (2)

B EvoAAoKTIKEG, €E(G0OU SLadeSOUEVEGS, TEXVIKES YLOL TV
GUvTaEn tng TeQLyeopng evéog FSM

FSM ue 6vV0 Siepyacies pe tn AOYIKA TEEXOVOAS KOTAGTOONS
va vAogtoteiton ge uta PROCESS ko tn Aoywkn emtdyevng
kotdoTaong ko €£680v va vAoTtoloUvTaL Ge wio devtepn
PROCESS

Bl Xe woAAEg apuoyEs Ta cnuata €080v TTEETEL var elvol
ovyxeova €10l OGTE N €€000C VoL EVIULEQWVETOL UAGVO UE TNV
oxun tov eoAoywov. ‘Eva tétoro FSM utropel va vAottomnBel
ue yenon cnudTmv yio Thy agtobnkevon Tov €£68wv Kot
TEQLYEAMPETOL LE WIKQEN TROTTOTTOINGN TV TTAQATTAV®
TEYVIKOV
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Texvikég mepypapng evoc FSM (1)

B [evikd vpioTovToL AEKETES TEXVIKES Yo TRV GUVTOEN TNG
TeQrypapng evog FSM
B Ogouéveg amod Tig TeQLacdTteQo dradedouéves elval oL €ENg:
FSM ue pla Siepyacio (process): H Aoyiki emduevng
KATAGTOONG, TEEXOVGAS KATAGTAGNS KAl €650V
Teprypdipovtor e wia PROCESS
FSM ue 8vo Siepyaoies: H Aoykn emtduevng katdoTaong Ko
TEEY0VGAC KaTtdaTacons vAottotovvtar ge wioo PROCESS kai n
Aoyikn €€66ov oe ula Sevtepn
FSM ue tpeig Siepyaoies: H Aoykn emtduevng katdotoong,
TEEXOVGOC KATAGTACNS Kol ££680V Treplypdpovtal Ge
Eeyxwolotés PROCESS
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ALGyQOUUaL LETAYWYNAS KATAGTAGEDV Yol £va, aItAd FSM

4 ROTUGTAGEWV

m To FSM tou mtaopadeiyuatos kabopiteton ao:

Téooepis kataotdoes: S1, S2, S3, S4

Mia elcodo: x1

Mia €€0d0: outp

[Iévte TeQUUTOGCELS ueTdfaons amd KotdoTacn oe
KOTAGTOGN GUULO®OVA UE TO TTAQOKATND SLAYQOUULO LETAYMYNS
KOTAGTAGEWV

reset

outp=1 s1

x1 not(x1)

outp=1 69 69 outp=0

@

outp=0
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[Mapddetyuo FSM pe uta Siepyacio
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[Mopddetyua FSM ue 5vo

diepyacieg
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library IEEE; when s2 =>
r ~ use IEEE.std_logic_1164.all; state <= s4;
library IEEE; when sl => when s3 =>
use IEEE.std_logic_1164.all; if (x1 = ’1’) then entity fsm_2 is state <= s4;
state <= s2; port ( when s4 =>
entity fsm_1 is outp <= ’'1’; clk, reset, x1 : IN std_logic; state <= sl;
port ( else outp : OUT std_logic end case;
clk, reset, x1 : IN std_logic; state <= s3; ); end if;
outp : OUT std_logic outp <= ’'0’; end fsm_2; end process processl;
y; end if;
end fsm_1; when s2 => architecture behl of fsm_2 is process2 : process (state)
state <= s4; type state_type is (sl,s2,s3,s4); begin
architecture behl of fsm_1 is signal state: state_type; case state is
type state_type is (sl,s2,s3,s4); begin when sl => outp <= ’'1’;
signal state: state_type; state <= s4; processl: process (clk, reset) when s2 => outp <= ’1
begin outp <= '0’; begin when s3 => outp <= ’'0
process (clk, reset) when s4 => if (reset =’'1’) then when s4 => outp <= '0’;
begin state <= sl; state <= sl; end case;
if (reset ='1’) then outp <= '1’; elsif (clk=’1’ and clk’EVENT) then end process process2;
state <= sl; end case; case state is end behl;
outp <= ’'1’; end if; when sl =>
elsif (clk=’1’ and clk’event) then end process; if (x1 = ’1’) then
case state is end behl; state <= s2;
else
state <= s3;
end if;
-
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/7 d 4 7 z
, , To (6o TTapddeyuo pe Vo diepyacies KAl agToudvmcn
[Topaderyua FSM ue tpels diepyacies e A ‘e T 4Gt
NG AOYIKAG TEEXOVGOS KATAGTOUGNS
(. D) (.
library IEEE; process2 : process (current_state, x1) library IEEE; when sl =>
use IEEE.std_logic_1164.all; begin use IEEE.std_logic_1164.all; outp <= ’'1’;
case current_state is if (x1 = ’1’) then
entity fsm_3 is when s1 => entity fsm_2b is state <= s2;
port ( if (x1 = ’1’) then port ( else
clk, reset, x1 : IN std_logic; next_state <= s2; clk, reset, x1 : IN std_logic; state <= s3;
outp : OUT std_logic else outp : OUT std_logic end if;
) next_state <= s3; ) when s2 =>
end fsm_3; end if; end fsm_2b; outp <= ’'1’;
when s2 => state <= s4;
architecture behl of fsm_3 is next_state <= s4; architecture behl of fsm_2b is when s3 =>
type state_type is (sl,s2,s3,s4); when s3 => type state_type is (sl,s2,s3,s4); outp <= '0’;
signal current_state, next_state: next_state <= s4; signal current_state, next_state: state <= s4;
state_type; when s4 => state_type; when s4
begin next_state <= sl; begin outp <= ’'0’;
processl: process (clk, reset) end case; processl: process (clk, reset) state <= sl;
begin end process process2; begin end case;
if (reset ='1’) then if (reset ='1’) then end process process2;
state <= sl; process3 : process (current_state) state <= sl; end behl;
elsif (clk=’1’ and clk’EVENT) then begin elsif (clk=’1’ and clk’EVENT) then
current_state <= next_state; case current_state is current_state <= next_state;
end if; when sl => outp <= ’'1’; end if;
end process processl; when s2 => outp <= ’'1’; end process processl;
. when s3 => outp <= '0’;
when s4 => outp <= '0’; process2: process (current_state, x1
end case; begin
end process process3; case current_state is
end behl; -
)




To (60 TT0RAS. we SVo Siepyacieg, aroudvocon AOYIKNIG

Xxedacuog FSM yua tov agtapiBuntn BCD
TEEXOVGAC KATAGTAGNGS Ko agtodnkevuévn £€£0850 X Hos Y ot

(. 1
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; , ; ’ ; )
i —rogt vhon 2 s m O agapuntiic BCD asotede! mopdSetyua VAOTTOMMGNG WIOG WNXAVAG
end fsm_2c; temp <= '1’; Moore emeldn n €£086¢ tou e€apTdTon wévo astd Ty astodnkevudvn
state <= s4; Z 7
architecture behl of fsm_2c is when s3 => (TQSXOUGOL) Kratactacn
type state_type is (sl,s2,s3,s4); temp <= '0’; , , ,
signal current_state, next_state: state <= s4: m [a v kodikoTtoinen tng katdotacng tov FSM wg akolovbiakn
state_type; vwhen s4 => eldiceTon évag kataywentng evoug [logy(10)] = 4 bit.
signal temp: std_logic; temp <= '0’; xQ ; S X0Q S Qovs r gz( )]
begin state <= sl; Até . ’ 0 4 BC
processl: process (clk, reset) end case; u LayQaUULO LETAYWYNGS KATAGTAGEWY YO0 TOV aItaQLountn BCD
begin end process process2;
if (reset ='1’) then end behl; @ @ @ @ @ @ ® @
state <= sl; J e @ @

elsif (clk='1’ and clk’EVENT) then
outp <= temp;
current_state <= next_state;

end if;

end process processl;

process2: process (current_state, x1
begin
case current_state is
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[Teprypapn tov agtapbuntin BCD ge VHDL (1) [Teprypapn tov agtapBuntn BCD e VHDL (2)

(. 1
library IEEE;
use IEEE.std_logic_1164.all;
entity bcd is .
port ( process (current_state) when five =>
clk, reset : std_logic; begin . count <= 91“1
count : out std_logic_vector(3 downto 0) cats;al current_state is hnexthtate <= six;
y; when zero => when six =>
end bed; count <= "0000"; count <= "0110";
next_state <= one; next_state <= seven;
architecture fsm of bcd is when one => 901" when seven => no111"
TYPE state is (zero, one, two, three, four, five, six, count <= H count <= 0
seven, eight, nine); next_state <= two; next_state <= eight;
) , ; .
signal current_state, next_state: state; when two => " " when eight => " "
begin count <= "0010"; count <= "1000";
next_state <= three; next_state <= nine;
process (clk, reset) when three => when nine =>
begin ’ count <= "0011"; count <= "1001";
if (reset = '1’) then next_state <= four; next_state <= zero;
current_state <= zero; when four => " " ;“d case;
elsif (clk="1’ and clk'EVENT) then count <= "0100%; end process;
current_state <= next_state; next_state <= five; d fsm:
end if; end fsm; y
end process;
J
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To meofAnua tov eleyktn ewtevol) cnpuatoddtn (TLC:

I1 ( 1 BCD
pocgouoimwon touv astagibunti BC et L Caiellas

To FSM eléyyel Toug onuatoddtes oe wo StacToewaon tng eBviking ool Adnvav-Aauiog
(highway) ue évav emagyakd dpduo (farm road). O cnuatoddtng gtnv eBvikn 086
TOQAUEVEL GTO TIRAGVO UEXQLS OTOV KATAAANAOS auaBnTREaS o oToiog dnyoveyel
UAYVRTIKG BEGYO aviyveVGeL £va AUTOKIVIITO GTOV eTTOQYLAKS 5QOWO0, 0TTGTE AVTOS AAAATEL

XQEovikS SLdyQouita ToU KUKAMUATO
Q veauy w S oe KITEWOo KL €Terta Ge KOKKvo. O Gnuatoddtng GTov emagylaks yivetal Tedovog ko

58NS TOQAUéVEL £TOL UEYEL vaL unv eu@aviotel GAo avtokivnto. Xe dAAn segimtwon yivetal
clk " — TEAGLVONS Ue TNV TTAEodo ueydAov ypovikov Stactipatog (long timeout). "Emetta, o
rese
current_state [zero Kone Yawo NihreeKfour Neive Naix KsevenKeightNnine Nzero onuatoddTng yiveTor TOETOKAM KOl KOTOTIV KOKKIVOS KOL O GNUATOdGTNG GTny Bvikn
next_state [one ¥ _two Jahreejfour Kfive jsix Hsevenfeiahtynine jzero jone _
count(3:0)  [OOOD {0001 O070 Y0011 ¥ii00 ¥(0101 YF110 ¥OII1 Y1000 Y1001 ¥@000_ aAGtel oe TTRdGWo. To XEOVIKG StdoTnie JTAQAUOVAS TOU GRUTOSGTN GTOV ETTAQXLAKG

Spduo oe mEdowvo dewpeltan cuvtopo (short timeout).

oo g E
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Aldypouua LETAYWYNS KATacTAcE®V Yo Tov TLC [Teprypapn tov TLC ce VHDL (1)

B Ot efgodor Tov FSM efvan n €€0do¢ touv augBntnga (C:cars), T : ~
ibrary 1leee;
T0o oo ouvtoung StakoTAg (S:short), kol To GrUo WOKEAS use ieee.std_logic_1164.all;
Swakomng (L:long). ‘E€odot touv FSM eivan o onua entity tlc is
, p . . port (
€VEQYOTTOINGNG TOV GUGTANATOC UETENGNG XEOVOU clk, reset : in std_logic;
. , , , cars, short, long : in std_logic;
(T:start_timer) ko ot evdei&els Twv 6Uo GnuatodoTwv highway_green, highway_yellow, highway_red : out std_logic;

farm_green, farm_yellow, farm_red : out std_logic;
start_timer : out std_logic

nGt(C) or not(L) not(S} )3
end tlc;

CandLiT 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
not(C) or LiT current_state <= next_state;
end if;

end process;

C and notiL)
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[Teprypapn tov TLC ce VHDL (2)

r
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;
-
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[Tpocouoiwan Touv eAeYKTN POTEWVOU) GnUAToddTN

XEovikS SidyQoo ToU KUKAMUATOS
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ITeprypapn tov TLC ce VHDL (3)

-
when FGO =>
highway_green <= ’'0’; highway_yellow <= ’'0’; highway_red <= ’'1’;
farm_green <= ’1’; farm_yellow <= ’'0’; farm_red <= ’0’;
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’; highway_yellow <= ’0’; highway_red <= ’1’;
farm_green <= ’0’; farm_yellow <= ’1’; farm_red <= ’0’;
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;
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