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BcrynneHune

TunnyHas cxemHas peannsals aBTOMaTa COAEPXKUT:

» napannenbHblil perucTtp R, XpaHsLWWii coCTosHNe aBToMaTa

» KOMOWHALMOHHYIO CXeMY X g, pPeann3ytoLLyto YHKLWIO BbIXOAa

> KOMOWHALMOHHYIO CXeMY X 7, peann3ytoLlyro hyHKLNUIO Nepexoaos
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Obcyamm To, KaK BbIMISAMT Takas TUNWYHAs peann3aumns Ha s3bike Verilog
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ABTOMaT — V: coCcTOSAHUA
next_state state
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3Ha4veHne Ha BbIXOo4e R B Ka)Kﬂ,b|M MOMEHT BpeMeHN — TeKyLlee COCTOAHnE

— Y1

X

B — Ym

3HayeHune Ha Bxofde R B KaXK[blii MOMEHT BpeMeHU — Clieflytolliee COCTOSHUE:
no nepeaHeMy (pOHTY TaKTOBOIO CMrHafa 3TO COCTOsIHME
COXPaHSIETCS B PETUCTPE U CTAHOBUTCS TEKYLLM

Ob61bsIBUM COOTBETCTBYIOLIME TOUKM sState U next_state

Hanpumep, ana A HavMeHblLuas WnpruHa 3TUx Tovek — [log3] = 2:
reg [1:0] state, next_state;

(next_state MOXeT bbiTb U COEAUHEHNEM —
CMOTPsI KaK peasin30BaHa cxema L)
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ABTOMaT — ): COCTOSIHMA

next_state state
v1/0,y2/1{ )=x
x X1 — Y1
At Xp <X+ R Ygl|---

X

o] [ o

YHT100bI N30e)KaTh ONevaToK, CBA3aHHbIX C HyMepau,me|7| COCTOSIHNIA,
NMPUCBOUM Ka>XAOMY COCTOAHNKO aBTOMATa YHUKAJIbHOE KHAMNAAHOED» NMA

IT0 UMS HEe VMEET CMbIC/a AJist MOJIb30BaTEeNsl U JOJIXKHO ObiTb HEAOCTYMHO
N1 UBMEHEHUST UM, U AN 3a[aHNST TaKUX UMEH XOPOLLO MOAXOAAT
NIOKasibHble NMapameTpbi:
localparam S_TOP = O,
S_RIGHT = 1,
S_LEFT = 2;
Peanunsyem pernctp R TUNoBbIM CNOCOOOM:
always @(posedge clk, posedge rst)
if(rst) state <= S_TOP;
else state <= next_state;

A3blkn onvcanns cxem, Bnok 28 4/12



ABTomaTt — ): nepexopabl
next_state state

e D |
1

Xn—X7H R  p
Peannsyem dyHkumio nepexonos (L) B 0TAeNLHONR npoleaype:

— Y1

X

B — Ym

always @* begin
next_state = 1’bx; // Bce ciyvau, He mepeduCIIeHHBE Iajblie, HEBaXHH
case(state) // [us KakmOTo COCTOSHUS IEPEYUACINM HCXOLAMEE U3 HEro Lyru
// [IyT® CUMBOJIBHOTO aBTOMaTa HaJ IOAXONANUMU IIpefuKaTaMn
// ~ Jerko IepemucHBALTCH KaK KO
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 — ): BbIXop,
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Peannsyem dyHkumto Bbixoaa (L g) B oTAeNbHOV Npoleaype:

always @* begin

yl = 1°bx; y2 = 1’bx; // Bce ciydaum, He IepeunCIIeHHbE Iajblle, HEBaXHH

case(state) // PeamusyeM QyHKIUDO BHXOZA TaGINIHO

S_TOP, S_RIGHT: begin

yl = 0;
y2 = 1;
end

S_LEFT: begin
yi = 1;
y2 = 0;
end

endcase

end
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ABTOmMaT — ): BCé BMecTe
next_state state

™ X1 l
T R DS

Xn —
(___ [ J/nw
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
yl = 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

— Y1

~x(_]y1/1,y2/0

end
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Astomar — V: gpyrme BapmaHTbl (nepexoabl)

next_state state

D
A: X X#4*ZT** R 2B
= B o

He Bcerga bbiBaeT yaobHO Ha4YMHATL Npouenypy 1
C NPUCBaNBaHWA «NO YMOMYAHWIO 3HAYEHNE HEBAXKHO»

Hanpumep, ecnm B aBTOMaTe MHOIo neTesb:

always @* begin
next_state = state; // [lo yMonyaHuo He U3MeHSEM COCTOHAHLE
case(state) // llepeuncisieM Bce Ciy9au U3MEHEHHUS 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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Astomar — V: gpyrme BapmaHTbl (nepexoabl)
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next_state state
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Jpyroii npumep — ecnm B aBTOMaTe MHOIMO MepexofoB B 3ajaHHoe

COCTOAHNE!

always @* begin

next_state = S_TOP; // Ilo yMONYaHUo [IEepexonuM B BHLEJIEHHOE COCTOSHUE
case(state) // llepeuucrnseM Bce CiIydYau NIEpexoLoB

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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ABTtomaTt — V: apyrue BapuaHTtbl (Bbixoabl)

next_state state
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He Bcerpa 6biBaeT yaobHO HauymMHaTb Npoueaypy g
C NPVCBaNBaHWA «NO YMOJYAHWIO BbIXOAbl MPOU3BObHbLIY
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HaanMep,ecnm B aBTOMaTE €CTb «npeo6nanamnume» BbIXOAbl:

always @* begin

yl = 0; y2 = 1; // llpeobnananmue BHXOLHEE 3HAYCHUS
if (state == S_LEFT) begin // Penxue BbXOIHHE 3HAYEHWUS
yl=1;
y2 = 0;
end
end
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ABTtomaTt — V: apyrue BapuaHTtbl (Bbixoabl)

next_state state
v1/0,y2/1{ )=x
] L,
At Xp <X+ R Ygl|---
— Ym
-x( |y1/1,52/0 y1/0,y2/1 (44

[pyroii npumep: ecnn pasHoobpasmne BbIXOAHbLIX 3HAYEHU HEBENNKO,
TO KOMOVHALMOHHbIE BbIPa)keHUst MOryT OKa3aTbCsl HarasigHee npoLleayp:

assign yl = (state == S_LEFT);
assign y2 = !yi;

A3bikn onucanna cxem, Bnok 28 11/12



Astomar — V: gpyrmue BapmuaHTbl (BCEé BMecTe)
next_state state

prcEon B
X 1

Xn— X7 R Y p
Ecnn ka)keTcs, 4TO cxeMbl LT, 25 B [BYX Pa3HbIX NpoLeaypax HeHarnsaHbl,

(‘* — Ym
TO HAYTO HE 3anpeaeT COBMECTNTb 3TH npouenypb|(He nepeycenaCTsyﬂy

always @k 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;

— Y1

X

yl=1;
y2 = 0;
end

endcase

end
(«/48EﬂﬂﬂHOCTb» —-Cy6b€KTMBHO€ NOHATNE

ANWb Obl TOMBKO BbIAO Npolue n3bexxkaTb rynbIX OWNOOK)
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