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TwunuyHas cxemHas peanmsauusi aBTOMaTa COAEPXKUT:
> napasfieNbHblli pernctp R, xpaHsawwii cocTosiHme aBTomara
> KOMDOUWHALMOHHYIO CXeMy X g, PeanunsyroLyto PyHKLUIO BbIXOAA

> KOMOMHALMOHHYIO CXeMY X T, Peasim3ytowyto yHKLUNIO NepexosoB

X1 — — XN
Xn— X7 — R >R cee

i — Ym

Obcynum To, Kak BbIMISAAUT Takas TUNWYHAs peann3auus Ha sisbike Verilog
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ABTomMmaT — V: cocTosiHusi

next_state state
0,y2/1] )=
xX X1 l A
(/1 12/0]

i — Ym

3HaueHune Ha BbIXoAe RB Ka)KJJ,bIVI MOMEHT BPEMEHN — TEKYLLEE COCTOAHNE

3HaveHne Ha Bxoae R B KaXKAblii MOMEHT BPEMEHN — CJIEAYIOLLEE COCTOSIHME:
no nepefHeMy (PpPOHTY TaKTOBOrO CMrHasa 3TO COCTOsIHUE
3aMnCbIBAETCA B PErUCTP U CTAHOBUTCS TEKYLLUM

ObbsiBUM COOTBETCTBYIOLLME TOYKM State n next_state

Hanpumep, ans A wunpuHa atux Touek — [loga3] = 2
reg [1:0] state, next_state;

(next_state MoxeT bbITb U coequHeHnemM —
CMOTPS KaK peasin30BaHa cxemMa L.T)
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ABTomMmaT — V: cocTosiHusi

next_state state
0, 1 -
XIIIII!III.' X q l  ,
A: Xn—X7H R Xpl|---
<[/t

i o

Y1066l n3bexaTb owmnboK, CBA3aHHbLIX C HEBHUMATENbHOCTLIO,
NPUCBOUM Ka)XAOMY COCTOSIHMIO aBTOMAaTa YHUKaNbHOE "HarnsigHoe ums,
HELOCTYNHOE A5 MePEOnpPeneieHNsi U3BHE MOAYAS:
localparam S_TOP = O,
S_RIGHT = 1,
S_LEFT = 2;
Peannsyem pernctp R ctaHgapTHeIM crnocobom:
always @(posedge clk, posedge rst)
if(rst) state <= S_TOP;
else state <= next_state;

(370T KOZ BLIFNAANT OAMHAKOBO
AJ151 BCEX peann3aymii ¢ aCMHXPOHHbIM cbpocom )

4/12



ABTomaTt — V: nepexoapbl

next_state state
/0,021 D
X X1 — l N
x| y1/1,y2/0

i — Ym

Peanuzyem dyHkumio nepexofos (X 1) B OTAENLHON Npoueaype:

always @* begin
next_state = 1’bx; // Bce cunyvuau, He IepedYUCIEHHbE Oajblle, HEeBAaXHE
case(state) // [na KaxZoro COCTOSHUS IEPEYUUCIUM HCXOLANUE W3 HEro OyTU
// JyTu CUMBOJIBHOTO aBTOMAaTa HAaJ IOAXOINANMM JOMEHOM
// JIETKO II€PEIMCHBANTCH KakK KOJI
S_TOP: if(x) next_state = S_RIGHT;
else next_state = S_TOP;
S_RIGHT: next_state = S_LEFT;
S_LEFT: if(x) next_state = S_TOP;
else next_state = S_LEFT;
endcase
end
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ABTomaTt — V: BbIXop

next_state state
/0,021 D
X X1 — l N
(/1 12/0]

i — Ym

Peanusyem cyHkumio Bbixoga (LX) B OTAENLHOR npoueaype:

always @* begin
y1l = 1°bx; y2 = 1’bx; // Bce cumydaum, He HmepeYNCIEHHbHE LaJblle, HEBAKHH
case(state) // PeanusyeM QyHKIUD BHXOa TabIMIHO
S_TOP, S_RIGHT: begin

yl = 0;
y2 = 1;
end
S_LEFT: begin
yl =1;
y2 = 0;
end
endcase

end
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AsTomaT — )V: BCcé BmMecTe
next_state state

X1 l — Y1
X £ R Yg|--

i — Ym

reg [1:0] state, next_state;
localparam S_TOP = 0, S_RIGHT = 1, S_LEFT = 2;
always @(posedge clk, posedge rst)

if (rst) state <= S_TOP;

else state <= next_state;

always @* begin
next_state = 1’bx;
case(state)
S_TOP: if(x) next_state = S_RIGHT; else next_state = S_TOP;
S_RIGHT: next_state = S_LEFT;
S_LEFT: if(x) next_state = S_TOP; else next_state = S_LEFT;
endcase
end
always @+ begin
y1 = 1°bx; y2 = 1°bx;
case(state)
S_TOP, S_RIGHT: begin y1 = 0; y2 = 1; end
S_LEFT: begin y1 = 1; y2 = 0; end
endcase
end
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AsTtomat — V: apyrue BapuaHTbl (nepexogbl)

next_state state
0, 1 B
X X x| — l — Y1
x| y1/1,y2/0

i — Ym

He Bcerpa bbiBaeT ygobHo HaumHaTb npoueaypy X1
C NpUCBaMBaHWA ‘N0 YMONYAHMIO 3HAYEHUE HEBAXKHO'

Hanpvlmep, €CNn B aBTOMATE MHOro neTesib:

always @* begin
next_state = state; // llo yMonuanwio He H3MEHSEM COCTOAHUE
case(state) // IlepeuncnseM BCe CIydYau M3MEHEHHUS COCTOSHUS
S_TOP: if(x) next_state = S_RIGHT;
S_RIGHT: next_state = S_LEFT;
S_LEFT: if(x) next_state = S_TOP;
endcase

end
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AsTtomat — V: apyrue BapuaHTbl (nepexogbl)

next_state state
»1/0,y2/1| )=x
X X1 — Y1
*ym
(|n/Ly2/0 B

Lpyroii npumep — ecin B aBTOMaTe MHOIO NEPEXOAOB B 3aJaHHOE COCTOSIHUE:

always Q@* begin
next_state = S_TOP; // o yMOoNYaHWo IepexXxoAuM B BHAEIEHHOE COCTOSHUE
case(state) // IllepeunciseM BCe CIyYau IEPeXOJOB B APyLHUe COCTOSHUS
S_TOP: if(x) next_state = S_RIGHT;
S_RIGHT: next_state = S_LEFT;
S_LEFT: if('x) next_state = S_LEFT;
endcase

end
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AsTomat — V: apyrue BapuaHTbl (Bbixoabl)

next_state state
0,y2/1] )=
X X x| — l — Y1
~(Tafiro

i — Ym

He Bcerpa bbiBaeT yaobHo HaumMHaTL Npoueaypy g
C NPWCBAMBaHNIA ‘MO YMONYAHMIO BLIXOALI MPOU3BOJIbHLI"

Hanpumep, ecnn B aBTomaTe ecTb ‘npeocbnagatowine’ BoIXoAb:

always @* begin
yl = 0; y2 = 1; // YacThe BHXOZHHE 3HAYEHHUS
case(state) // Pemkme BHXOOHHE 3HAYEHUS
S_LEFT: begin

yli =1

y2 = 0;
end
endcase

end
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AsTomat — V: apyrue BapuaHTbl (Bbixoabl)
next_state state

»1/0,y2/1| )=x N l
1 —]

Ik =

~x(|»/1,y2/0 y1/0,y2/1

— Y1

A: Xn—<X7HF4 R 2B

i — Ym

Lpyroii npumep: ecin pa3zHoobpasue BbIXOAHbLIX 3HAYEHMNIA HEBENKO,
TO KOMDVHALMOHHBIE BLIPAXXEHNSI MOTYT OKa3aTbCs HarsigHee Npouesyp:

assign yl = (state == S_LEFT);
assign y2 'y1;
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AsTtomat — V: apyrue BapuaHTbl (BCé BmecTe)

next_state state
»1/0,y2/1| )=x
X X1 — Y1
*ym
(|n/Ly2/0 B

Ecnun kaxertcs, 4To cxeMbl X7, £ g B ABYX pa3HbIX Mpouedypax HeHarAsigHbI,

TO HNYTO HE 3anpelwaeT COBMECTUTb 3TN npoueaypbl:
always @* begin
next_state = state; yl = 0; y2 = 1;
case(state)
S_TOP: if(x) next_state = S_RIGHT;
S_RIGHT: next_state = S_LEFT;
S_LEFT: begin
if (x) next_state = S_TOP;
vyl =1;
y2 = 0;
end
endcase
end

(“HarnsigHocTs" — cybbekTMBHOE MOHSITHE,
Anwb Bbl TONbKO BbINO MpoLue n3bexaTb rynbIX OWnbOK)
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