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parameter[2:0] s0=0, =1=1, =Z=2, =3=35, =4=4 ;

reg[<£:0] current state, next state;
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[ 7-1]

module F3M EXP (clk, reset, state inputs, cowbh _outputs);

input clks reset; i AR P A E fu i
input [0:1] =state inputs; i FBAME I R R =
output [3:0] comb outputs; S R A e A FIER S = Eil
reg [3:0] comb outputs;
parameter s0=0,z1=1,s2=2,33=3,34=4 ; HOTE SO EEE
reg [4:0] c =t, next state; fESIERM GRS R
always @ (posedge clk or negedge reset) hegin i IR IR
if [l!reset) o st<=s0; N B AERE,. T —FaEEAFRE =0
else o st<=next state ; end
always @ (c_ st or state inputs) kegin i EIFEREIE
case (o st
s : begin cowmh outputs<=3 ; S AR S0 B, RIDIERED 5
if (state inputs==Z'b00) next state<=s0; HEEmE, Bl =0
else next state==z1; end AR E BIT—0E s
51 : begin comb outputs<=8 ; i AR 51 BT, ﬁﬁﬁ%‘]ﬁ—%ﬂ

2N
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if [state inputs==Z'h0l} next state<=sl;
else next state<=si ; end
£ : begin cowmh _outputs<=1Z ;
if [state inputs==Z'bl0]} next state<=sz0;
elae next state<==33 ; et
=3 : begin cowh outputs<=14 ;
if [state inputs==Z'bll}] next state<=33;

glae next state<==s4 ; end

=4 bhegin combh outputs<=9 ; next state<=z0 ; end
default : next state<=s0 ; HEGEE LI L S5, IEEFHE =0
endcase end

_ endmodule
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Nore Analysis & Synthesis Settings

Specify the settings for the logic options in vour project. Assignments made bo an indradual node or
entity in the Assignment E ditor will ovemde the option settings in thiz dialog box

Option
M ame: [E:dract Weiilog State Machines ﬂ
Setting: [I]n

j Reszet All
Descriphion:

Alloves the Compiler to extract state machines from Yernlog Design Files. &
The Compiler optimizes state machines using special techniques to

reduce area and/or mprove performance. 1F zet to OFF, the Compiler

w
Exigting ophion settngs:
M amne; Settirg: ”
[D'SP Block Balancing At
E =tract Venlog State Machines

Extract WHDL State Machnes

O

X

B 7-4 #TH Verlog AR EHZER F =%
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module ADCOB0S (D, CLE, EOC, R3T, ALE, 3TART, OE, ADDA, ,LOCK T):

input[7:0] D; / /R B 0800 ITH ofir $HE

input CLK,RST; JARTEYL TR, FI RS E Al

input EOC; J AR, BETEETETERER

output ALE; /B MR Sl LI E S

output START,OE ; JIREREEES, FHREeY =FESES

output ADDA,LOCK T ; //fF SHEEBEEHIESFHEFIERES

cutput [7:0] o reg ALE, START, OE:

parameter s0=0,sl=1,s52=2,53=3,34=4; //FHEEIRFTFAR

reg[4:0] cs , next state ; AAATEFHEETR, HasERhes

regq[7:0] REGL; reg LOCK; /RS EHEE T E S

always @{cs or EOC) begin ffHETERE, HESWRERER TR
Case (o5

s0 : bhegin ALE=0 ; START=0 ; OE=0 ; LOCE=[

,

next state <= sl ; end S/ 0B09F 54k
s1 : begin ALE=1 ; STARET=1 ; OE=0 ; LOCE=0 ;
next state <= s2 ; end J A BENEEFE S START

i It



52 : begin ALE=0 ; START=0 ; <E=0 ; LOCE=0 ;

if (EOC==1"bl) next state = =3 ; //EOC=0F BR¥E et
else next state = 52 ; end SRR, BT
53 : begin ALE=0 ; START=0 ; CE=1; LOCK=0; //F/AEOE, fTHADHIED.
next state = s4 ; end S TR ST &S N4
54 : begin ALE=0 ; S§TART=0 ; OE=1; LOCK=1l; //FREHIEHTEES
next state <= 30 ; end
default : begin ALE=0 ; START=0 ; CE=0 ; LOCE=0 ;
next state = =0 ; ernd
endcase end

always @ (posedge CLK or posedge RST) begin //ITFEIE
1f (R3IT) o= <= =0 ;
else c3 <= next state ; end // HAETEcsgY It E T ITE
always @ (posedge LOCK) S/ FIFERTE
if (LOCK}) REGL <= D ; // Wid#8h, FELOCKHI L AT iTr g g
assign ADDA =0 ; assign © = REGL ; //FEEH#ESH AJEEIND
assign LOCK T = LOCK ; /AR R S 4

endmodule
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always @{cs or EOC) begin  //WREEHREE
case (Cg)
s0 @ next state <= sl ;
sl : next state <= sz ;
=2 : 1f (EQoC==1"hl) next state=s3 ; else next state=sZ ;
52 @ next state = 54
s4 : next state <= s0 ;
default : next state = s0 ;
endcase end
always @{cs) begin J/ERIE SRR
case (Cg)
s0 : begin ALE=0 ; 3TART=0 ; ©E=0 ; LOCE=0 ; end
51 : begin ALE=1 ; 3TART=1 ; OE=0 ; LOCE=0 ; end
52 : begin ALE=0 ; 3TART=0 ; ©E=0 ; LOCE=0 ; end
53 : begin ALE=0 ; 3TART=0 ; ©E=1 ; LOCE=0 ; end
4 : begin ALE=0 ; 3TART=0 ; OE=1 ; LOCE=1l ; end
default : begin ALE=0 ; 3TART=0 ; <E=0 ; LOCE=0 ; end

endcase end
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|
||I| module SCHK (CLKE, DIM, RST, SOUT); /11010011 S ).
“ input CLE, DIM, RST; HEERE S, RAEE, NENES
output SO0UT; fa £ 5 i

parameter =0=40, =zl=41, =Z2=42, =3=43, =4=44,
=5=45, =@A=46, =7=47,=8=48 ; i 1%IF 9 TPohsE

reg[8:0] ST,MNST ; M EI AT EIN LTS

729 }—\%— always @ (posedge CLE or posgedge RET)

A Lk if (RST) &T<==0 ; else ST<=NIT ;

FR IR

VLY always ST or DIN begin
AHLE vs @ ) beg
case (8T )
=0 : 1f (DIN==1"hkl) NET<==l; el=ze NEST<==0;

( ]
=1 : 1f (DIN==1"hl) HNET<=sZ; else MNST<==s0;
=2 1 1f (DIN==1"k0) N3T<==3; else NET<=s0;
=3 : 1f (DIN==1Thl) NST<==s4d; else NET<==0;
=4 ¢ 1f (DIN==1Thk0) WNET<==5; el=ze NST<==0;
=5 : 1f (DIN==1"k0) HNET<=s6; else NST<=s0;
sh @ 1f (DIN==1Tkl) MN3T<=s7; elzse NIT<=s0;
=7 : 1f (DIN==1Thkl) NST<==8; else NEST<==0;
=8 : 1f (DIN==1"hk0) WNET<==3; el=ze NEST<==0;
default : NET<==0;
endcase end

assign SO0UT = (3T===8) ;
endmodul e
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[l 7-5]
module MEALY] (CLE, DINL,DINZ, EB3T, Q)
input CLE, DIN1,DINZ, RST; output[4:0] Q;
regl[d4:0] ©; reg[d4:0] PIT;
parameter st0=0, stl=1, =sti=2, st3i=3, std=4;
always @ (posedge CLE or posedge R3IT)
begin : REG
it [(R3IT) P3IT <= =t0 ; el=e begin
caszse [P3T)
=t0 if (DIN1l==1'bl) P3T<=tl ; elze P3IT<——=t0
=t1l if [DIN1l==1'bl) PET<=td ; elze PaIT—=tl
=t if [(DIN1l==1'bl) PaT<=td ; elze PIT<—=ti
=t3 if (DIN1==1'kl) P3T<—=td ; else PIT<=3t3
=t 4 if (DIN1==1'k0O}) P3T<—s=t0 ; else P3IT<—=t4
default PaT<=3t0 ;
endcase end end
always @ [F3T or DINZ) begin COM SR IEHNE S /TR
case [(P3T)
=t0 if (DINZ==1'kbl} o=5'H10O ; else =5'HOA ;
=t1 if (DINZ==1'k0O} o©=5'H17 ; else =5'H14 ;
=t if (DINZ==1'kbl} ©=5'H15 ; else =5'H13 ;
=t3 if [(DINZ==1'k0O} ©Q=5'H1lE ; else o=5'HO9 ;
=t4d it [(DINZ==1'kly ©=5'H1D ; else o=5'HOD ;
default o=5'k0O0O00O0 ;
endoase end

endmodule

7.3 MealyZDRZSHL
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7.3 Mealy}ﬂ’[kau\*nﬁi_l_

[ 7-6]
module SCHE  (CLE, DIN, RST, 30UT); /11010011
input CLE, DIN, REZT: cutput SOUT;
parameter s0=0, sl=1, =s2=2, =3=3, =4=4, =5=L, =6=6, =7=7, =8=8;
reg[8:0] BT ; reg BOUT;
always (@ (posedge CLE) begin 20UT=0;
if (R8ST) &T<==0 ; alse

casex (3T )

=0 : 1f (DIN==1"kLl BT<==l; else ST<==0;
=21 : 1f (DIN==1"Ll BT<==Z; else ST<==0;
g2 ¢ 1f (DIN==1'hkO BT<==3; else ST<==0;

{ )
{ )
{ )
=3 : 1f (DIN==1"bl) ST<==4; =lse &T<==0;
{ )
{ )
( )
( )

=4 : 1f (DIN==1"k0) 2T<==5; el=e ST<==0;
=5 : 1if (DIN==1"k0) 2T<==zA; el=e ST<==0;
=6 1f (DIN==1"kl) 2T<==7; el=e ST<==0;
=7 : 1f (DIN==1"kl) 2T<==8; el=e ST<==0;

=8 : bkegin S0UT=1 ;
if (DIN==1Tk0) 8T<==3; else 8ST<==0; end
default : 8T<==0;

endcase end
endmeodule
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module ADCO809 (D, CLK, EOC, RST, ALE, START, COE, ADDA, Q,LOCE T):
input [7:0] D: input CLE,R3T,EQC: output [7:0] Qr

output START,C0E , ALE, ADDA,LOCKE T ;

paramweter s0=3BO0000,=1=3B11000,=2=5'BO0001, s3=3B0O0100, s4=2'BO0L10;

reg[4:0] o= ,30UT, next state ; reg[7:0] REGL: reg LOCK:

always(@ (cs or EOC) begin

case (o)

s0 : begin next state<=sl ; 30UT==0 ; end
51 : begin next state<=si ; 3J0UT=s1 ; end
=2 ! hegin 320UT==Z ;
if (EQC==1'bl] next state = 353 ;
glse next state = 352 ; end

23 ! begin 30UT=s3 ;@ next state =4 end

=4 ! begin 30UT==s4 ; next state =0 : end

default : begin next state=s0 ; J00T=s0; end
endcase end
always (@ (posedge CLE or posedge R3T) hegin PR S
if (R3T) ©s <= =30 ; else cs3<=next state ; end
always (@ (posedge IOUT[1] ) /AT ATEE TR
if (SOUT[1]) REGL <= D ;
assign ADDL =0 ; assign @ = REGL ;
assign LOCE T = 30UT[1] :
az=ign OE = S0UT[Z] :
az=ign LLE = 200T[3] :

aszsign START = S0OUT[4]
endmodule

Ll
L3
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m [ 73]
I ‘define =0 &'EBOOOOO
‘define =1 5'EBE11000
‘define =2 5'EBO0OOO1
‘define =3 5'E0O0O100
‘define =4 &'BO0O110
module ADCO8S0? (I, CLE, EOC, RST, ALE, START, CE, ADDA, Q,LOCE T):
input[7:0] D: input CLE,R3T,EOC:
output =TART,OQE , ALE, ADDA,LOCE T : output [7F:0] Qr
reg[4:0] o=, S00T, next state: reg[7:0] REGL: reg LOCK:
always (@ (cs or EQC) heogin
case [o3)
"s0 @ begin next state<="s1 ; 200T="=0 ; end
51 ! begin nexXt state<="3s52 :; 30UT="=1 : end
22 : bhegin I0OUT="=2 :
if (EQC==1'kh1l) next state="s3 ;

else next state = "SI =1
53 ! begin 3JI0UT="s53 ; next state = "=4 ; end
"s4 : begin 3J30UT="s54 ; next state = "=0 ; end

default : kbegin next state="s0 ; 3I0UT="s0; end
endcase end
always (@ [(posedge CLE or posedge RST) hegin //BTFITFE

if (R3T) o= «= "s0 @ else cs<=nexXt state @ end
always (@ (posedge IOUT[1] ) AT ERIT R
if (30OUT[1]) REGL <= DI :
_ as=sign ADDALA =0 ; assign 2 = REGL :
assign LOCK T = 30UT[1] : assign START = SOUT[4] :
as=ign ALE = 30UT[3] : assign OE = S0UT[Z2] :

endmodule
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7.4.3 ErENMAER]

“define FE (BEERD

7.4.4 RFampSRUIRS LAY

ET2 REAR

FHE (FERFED

‘define =  A+B+C4+D

R

W i 5 % BG — fif F4BE Bk ST IE B B
States Requential-Encoded Cne-Hot-Encoded Johnson-Encoded
statel 0oo 100000 0ooo
Htatel 001 010000 1000
state? 010 001000 1100
otate3 011 000100 1110
otated 100 QooC10 1111
states 101 000001 0111
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7.4 ANFEgmISSREVIRZSHL

(#5791

module SCHE

{(CLE, DIN, E&ST,30UT);

input CLE, DIN, R3T; output S0UT;
parameter s0=0, sl=1, =sZ=Z, =33=3, =s4=4, s5=5, s6=6, =37=7,38=8 ;

(* syn_encoding = "one-hot" *) reg[8:0] 3T ;

req 3IOUT;

always (@ i{posedge CLE) begin

1F 73 EEARENEYRARRASE

D77 2 G TR X BEEEH LCs | MEEY REGs
— i #45 (* syn _encoding = "one-haot" *) 13 T
HFEEYiE | (*syn encoding = "user' *) > -
Fa R (* syn_encoding = "gray" *) 3 =
e (* syn_encoding = "sequential" *) 10 :
SRS (* syn_encoding = "johnson" *) 7 -
SAIAGR B (* syn_encoding = "default" *) 13 T
LALE) (* syn_encoding = "compact" *) a =
Z&—frds | (*Fsyn encoding = "safe, one-hot" *) 71 o
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Narie: | State Machine Processing -
Setting  |Aulo -]
Description: |5'2 A~
s ——————{Johnzon
;Emﬂm Minimal Bits
CaN Use YUl (ine-Hot
Bits”. Gray'. Y5 equential
UserEncoded bt

B 7-16 BEIEE LH1SmEDH =,

Oipticn

MNamne: | State Machine Processing - ﬂl
Sefing  [OneHot = _ Resetal |
Description:

Specihes the proceszing siyle used to compile a state machine. Y'ou ~
can use your ovn ‘Uzer-Encoded’ style, or select ‘One-Hat', ‘Minimal
Bits', 'Gray’, Johnson', Sequential’ or futo’ [Compiler-selected)

b
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=74 &S
T | IR
=0 Qo 55 next state

parameter =s0=0,z31=1,32=2,33=5,34=4, =5=5, =6=60,37=";

=zl ;
=1 001 36 @ next state = =0 ;
2 010 A next_atgte = =0 ;
default : begin next state=sl ;
53 011
zd 100
55 101
6 110
=7 111
Dption
Mame: ISafe State Machine LI
Seting -
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=
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[517-10] BEBESXET
module LizC PEN (CLE, WO, TEST,LED); ;
input CLK; /AR TR TR AT
input [2:1] vo; /WATRE LMIOZ RFEALEEEMNEHES

output[4:0] LED; output TEST; //#MES-METEXTL EIFEFEREEES TEST

parameter s0=0, sl=1, s<=2, s3=3, sd=4, s5=5h, =s6=f,
sB=d,=29=0, =10=10, =s11=11, =lZ=12, =13=13
reg[4:0] 8T,N3T ; reg TEIT; reg[3:0] LED ;
always @ (posedge CLE ST<=N3T ;
always @ (53T or Vo) begin
case (5T )

s0: begin TEST <=1"hl; N3iT<==l; end

=1: begin TE3IT<=1'hl; 1if {(VO==2Thl0) MN3T<=3Z; else N3IT<=34;

s2: begin TEST <=1"h0; N3T<=z3; end
=3: begin TE3IT <=1"h0 ;

s7="T,

.
L

begin 1f (VO==2'h01l} begin LED<=4'L1000; NST<=s0;

else N3T<=s4d; end end
s4: begin 1f (VO==2Th01l} HN3IT<=s5; else N3IT<=37;
=5: begin 1f (VO==2'h01l) MN3T<==6; =lse N3T<=37;

end

end

end

end

NI
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sh: begin 1f (VO==2"h01l) begin LED<=4'h0001; N3T<=s0; end
else NST<=37; end

7: begin 1f (VO==2Thl0) N3T<=s8; else N3T<=s10; end

s8: begin 1f (VO==2Thl0} MN3T<=39; else N3T<=s10; end

59: begin 1f (VO==2T"bl0) begin LED<=4ThL0010; N3T<=s0; end
else NST«<=z310; end

510: begin 1f {(VOo==2Tkhll) HN3T<=s1l; else MN3T<=s513; end

11l: begin 1f (VO==2Thll} N3T<=31Z; else MN3T<=3513; end

512: begin 1f (VO==2ZTbll) begin LED==4'b0100; N3T<=s0; end
else NST<=s13; end

513: begin LED<=4'hl1111; NST<==s0; end

default : NET<=30;
S endcase end —

endmodule
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[ 7-11]
module wgaV (clk, hs, v=, r, g, b, rgbin, DOUT);
input clk ; A/ LHERTSP 2 5MHz
output hs,wvs; S/AREF, TEFES
output r,oaq.b ; FF T, %, BiE=
input[2:0] rghin; //REEIE
output[11:0] pour; //BEHEIE nom BikLHES
reg[9:0] hent, wont; reqg r,q.b; reg hs,wvs;
assign DOUT = {wvent[3:0], hent[5:0]} ;
always @ (posedge clk) begin /7R FEE TR
if (hent<B00) hent<=hent+l; else  hent<={10{1'h0}};
always @ (posedge clk) /A EETE T Eres
if (hent==&40+8) begin
if (wont<525) wont<=vent+l; else went<={10{1'b0}};
always @@ (posedge clk) begin //WEIZHFESEE
if [(hent>=640+8+8) & [(hont<640+8+8+96) )
hz<=1'kb0 ; elze hzs<=1'hl ; e nd
aluways @ (vent)  hegin A/TRIFESEE
if [(vent>=480+8+2) & (vent<480+8+2Z+2))
wva<—1'k0 ; elzse ws<=1'hl ; end
always @ (posedge clk) begin
if (hent<640 & wvent<480) [/ /FEERIE

begin r<=rgbin[2] ; g<~rghin[l] ; k<=rgbhin[0]; end

else begin r<=1'k0; g<—1'k0; k<=1'k0; end
end

endmadule

end

end




