ESDA

StateCAD



HDL case

HDL

Visual Software Solutions

EN="1"

|Thi5 state machine is reset ‘

RESET EM=

QUTER_LOOR

DUTER_LODP
En=1 -

OFx

@ELSE
UF

QUTER_LOOP

QUTER_LOOP

StateCAD supports active low
@ELSE [signals. OFx, UF, and PIPE
are all active low. Whenever a
output is specified true, it is
driven to its active level. In all

ELSE
e EN=1'

OUTER_LOOP

RETAIN
CNT==CNT;

EN=1"
COMPLEMENT

CNT==NOT CNT;

QUTER_LOOP

OUTER_LOOP

CNT is retained f complermented

EN=""

%0UTER_LOOP% = UD="" AND EN=1"

| Macro OUTER_LOOP is used to simplify this design. At compile time,

the macr is re_p\aced with its substitution string "UD="1" AND EN=1"
" |changing the macro string changes all transitions which referance it

HCNT[]:ZU ”“EUSA[]:Z:U ||||BUSE[]=2:D H

StateCAD

StateCAD

@ELSE

[This state machine is reset |

STAGED

ALOW<=BUSA,
AHIGH==0;

@ELSE

“ALOW[]:ZD ” “AHIGH[]:Z'D ” HREE[]:E'D ”




ESDA

LSl
WS PC CAE(Computer Aided Engineering)
LSl
CAE
LSl
HDL EDA(Electronic Design Automation)
EDA (HDL )
HDL
Verilog-HDL ~ VHDL HDL
RTL(Register Transfer Level)(
)
RTL ( if case
)
CAE
EDA
CAE EDA
ESDA(Electronic System Design Automation) 5
HDL
e
ESDA
HDL( VHDL)
ESDA
StateCAD

StateCAD



StateCAD

StateCAD
C ( )
CASE sreg IS
WHEN DRY =>
HDL IF ( TIMERO='0' AND TIMER1='1) THEN

next_sreg<=WAIT1,
next AGITATE<='0";

LD Qb L[:u Q

oLk Tire |V}CLK o]

CLRE CLR

T —1

VY Y

v LI IIIrlll
my
original
L5I

IC/LSI

StateCAD

HDL
HDL

StateCAD



StateCAD

StateCAD HDL

HDL(VHDL,Verilog-HDL,ABEL Altera-HDL)

[EEE OVI VHDL Vailog-HDL
100
C HDL
ANS| C
C
ROM

SFSM(Software Finite State Machine)

StateCAD

StateCAD
StateCAD (
)
HDL
StateCAD
StateCAD
TATEIL - VRT L= MUX
— 0 ’// ] _¢ i
TF—AR IR @ ADD
+ N !
I = ey | (o) LFe
L]
(:ﬁﬁg “hO— L5 T

StateCAD



status signals

Datapath

Controller

control signals

73 Eraret BACA L) £
TOw D&
L a =

status signals

147

Y

| (=4
20y 2DHE

Yy

EY 2=

CLOCK
¥

output signals

external input signals

external input signal
status signal

mput data

feedback

output data

StateCAD



Mealy

- FEITD
output ——»
decoder

I;Iext iR State M
tate S H o oore
ROSE ABEE : > Registers | output T

logic outpu >

’7> decoder

clock

HDL
RTL
(
)
/

StateCAD



StateCAD

HDL
POWERUP )
POWERUP
PAID
3 17 10
FILL DRAIN
ON MOTOR
LID CLOSED
AGIGATE
2
VHDL Verilog-HDL
state disgram far a
weashing machine
POWERUP ™
TIMER =20
DRY mASH
- @ELSE
CRAIN FILL <=(TIMER <= 37;
TIMER <= TIMER + 1; TIMER == TIMER + 1; O AGITATE

TIMER] = <0

TIMER == 20

MOTOR = QaSH OR DRY) AND LID_CLOSED

StateCAD



StateCAD

a0

StataeCAD

State
StateCAD

StateCAD

STATEO ( 3)

Eile Edit ‘“Wiew Options MWindow Help

|$]0|3|%|m| | |e

i = R e ] =Y TR T B

Ll

X S
0 |
= a
E] )
30 =
m|
=] m|
= '
— |
K |
K |
= |
=
B Y
[ S
il #
2 =
K| »
Ready [,

StateCAD

7]

Draw States

Select

DEL

1

'. Select Objects

[¢[o|B|¥|m|: |1




5 Edit State

Select

File Edit “iew Options MWindow Help

N = A TR

| [Bzlamlnl 3]0 |g|¥m]: [u]o ]

[ || |mln]n|n)u|n) 0] v]-<]m)nps)

w
o1 1 S
_ Readr [ R S
/
STATEO
Edit State ( 5) State Name

WAIT1 STATEO

OK

State Mame:  [wialTd

Dutputs and State Wariables:

Cutput Wizard

 Left & Center ¢ Right

"Juﬂify State Mame

El

Create complex outputs including counters and  muses with
the Dutput Wizard,

To edit an equation created with the wizard, place the cursor
it the equation, then click the Output \Wizard button,

Juztify Qutput
’7'.’ Left & Center ¢ Right

0k I Cancel | Help |

StateCAD



7 Edit State

6 WASH

7 FILL
FILL TIMER 3
3
TIMER WASH
DRY DRAIN
( (Mealy) ) DRAIN
( (Moore) )
StateCAD
DRY DRAIN
TIMER WASH

MRS H

DR

DRAIM
TIMER <= TIMER + 1;

FILL =={TIMER <= 2J;
TIMER <= TIMER + 1

State M ame: IW.-'i'-.S H

Outputz and State Yanables:

FILL <=[TIMER <= 3); =
TIMER <= TIMER +1;

L

Create complex outputs including counters and muxes with
the Output Yfizard.

Output ‘wizard
To edit an eguation created with the wizard, place the cursor
ifi the equation, then click the Output *izard button,

Justify State Mame——————————— 1~ Justify Output
[F Left & Center { Right ’Vf" Left & Center 1 Right

K, I Cancel | Help |

StateCAD



Transitions
4

WAIT1  WASH WAIT1
WASH

Fi Edit “iew Options Window Hslp

NEEE =S TR

m.ll

1—%1@#{9‘/

Dram Transitions |

1

CRAIM
TIMER == TIMER + 1;

||_|_ <=(TIMER <= 3);
TIMER <= TIMER + 1;

kO — LRk

2 Y N Y R A

|| @ |@lwlole ||s]e|B]¥|m

o o

_ AMlow transistions to be drawn IWIWI— &4
WAIT1 WASH
"Edit Condition" 9
OK
Edit Condition

LCondition:

PAID =l
=l

Outputs:

I =

Ta edit an equation created with the wizard, place the cursar
Ul 2 iti the eguation, then click the Output Wizard buttan.

Juztify Condition Juztify Qutput

 Left & Center ¢ Right  Left & Center ¢ Right

™ Mutually Exclusive [T Border fode
1 Sunchronous

Prriciity: ID il 0k | Eancell Help | 1 Baynchronous

StateCAD



11. WASH AGITATE (Mealy)

( )
(Moore)
1
10 ( )
@ELSE
@ELSE ELSE
ELSE [Options]-[Configuration...]
1
WAIT1 WASH PAID
WASH WASH @ELSE AGITATE
WASH DRY TIMER >= 20
DRY WAIT1 TIMER = 30
10 TIMER =30

DRY WrASH

@ELSE
FILL <=(TIMER <= 37;
TIMER <= TIMER + 1; AGITATE

DRAIN
TIMER == TIMER + 1;

TIMER =20

12. 10

StateCAD

StateCAD




13. Reset

File  Edit “iew Options Window Help

11 RESET
Dls(@le|@|a] 2| |l
[% | RESETR%., POWERUP :| [
e N &
— a =
=1 TIMER = 30 =1
- Al
E Draw Reset l
e o Laill
WASH |
S I @ELSE =
P DRAIN FILL <=(TIMER <= 3); -
— TIMER <= TIMER + 1; TIMER <= TIMER + 1; AGITATE =
[fad] I
— ] |
K =
g TIMER #= 20 ™
B o v |
B —
[E} i
El @ Should this reset be asynchronous C¥es) or synchronous (Nol? ?3\
X IEEIEA t= M B es, BIEAL t22 F32No §
2 Lz | =
<] | ;I_I
__ Mlow resets to be drawn IWIW b
Reset 12 POWERUP
Mode Asyncronous( ) ( )
12 Edit Condition S eneien
LCondition:
POWERLP [=
Dutputs:

Outout wizard To edit an equation created with the wizard, place the cursor
P in the equation, then click the Output Wizard button.

Justify Condition———————————— Justify Output—————————————
¢ Left ™ Center © Right i Left ™ Center © Right
[T Mutually Exclusive [T Border [ Mode

" Synchionous
0k | Eancell Help | & Asynchionous

StateCAD



13 Edit Vector

14, Vector

15. WASH

"Edit Vectoer"

1, [y

13

File  Edit “iew Options Window Help

Nelz|-|slxslels|| | |||l

&J| VECTOR/ 2

&

=l 0

TIMER = 30

i

=)

ﬂ

2

— CRAIN
TIMER <= TIMER + 1;

K

Allow vector operators to be dramn

Dram Vectors ﬂ

FOWERUP
il

u}
WASH
[ @ELSE
FILL <=(TIMER <= 3); I
TIMER <= TIMER + 1; AGITATE
u}

TIMER[] = 2:0

TH1ER >=60 Eyljﬂ;\“‘j 72

== iY==

IO OO O b 0

"

Ranhge

HiZ when | -]
¥ Show Attibutes

Justificabion——
’75“ Left ¢ Center " Right

Ia:u

ahd i are decimal numbers.

Specify the range using the form nn:rm where nb

Fin... ||750rd8| oK I Cancell Help |

e

StateCAD



14 Edit Text

15 Edit Equation

16. StateCAD

Comment
WAIT1
"Edit Text”
14 "state diagram for a washing machine”
Border Justification
Center OK

Edit Text
state diagram for a washing machine ;I
Justification
’7(" Left |® Center| ¢ Right l I Border l ™ Include in HOL

— Replace text with

W ariabl Header

I™Irput = Outpu = State [T Clack = Title = Description

I” Clockedlogic ™| Combingtorial Logic [~ Devicename - Device ID

Lizt information
’]7 Type W Active ¥ Pin W 1D Fieplace Text |

Ok I Cancel | Help

17. Logic
StateCAD
TIMER
Logic Wizard
Cancel "Edit Equation™
15 oK
TIMER MOTOR

WASH DRY

(Logic Wizard StateCAD Version4.0

% e[5]-|B|=]o]«|
LoGICA & Togo Wizrs

Edit Equation

Name: ‘width  Expression
IMDTDH 1 [wiASH OR DRY1AND LID_CLOSED -1 _I _IHE‘D
Tupe ICDmbmatonaI vl ﬂl _I

I ;I Logic Wizard..
Spnc reset I
l—

Justification . Fieplace the
¥ Show Attributes R i
@ left © Center  Right - expression with
AN reset ¥ Border wizard created HDL

ﬂﬂﬂ

StateCAD



16

'|.|'|.|'.L"..E;H_|:||,.".'., = StateCA D)
File  Edit %iew Options Window Help

(x 8|3~ [Emlele]  “fi|n|@[x]

@ state diagram for a
a washing machine
E TIMER = 30
i
=Y
? LR
— CRAIM
TIMER == TIMER + 1;
TIMER == 20
] |
Ready

FOWERLFP 7

i SH
@ELSE

FILL ==(TIMER == =,

TIMER <= TIMER + 1; AGITATE

TIMER] = 2:0

|I‘u1IIITIIIH = (MASH OR DRY)AND LID_CLOSED |

-

|GAP |NUM |

Dlelas|z(BE]

B

[m[m|m|n | w0 ]|

bt
+

ACAE

StateCAD




1 Configuration
( 17)

OK

StateCAD

17 Configuration
}|a|m/E|w|@l| 2|

Configurstion

Configuration

— Option: — Check For

(]9 I

¥ Minimize
v Full Yectar Suppart
¥ AddYariables Automatically

W Indeterminate Transzitionz
™ Unused Intemal Modes
[ Conflicting State Assighments

18

¥ Delete Unused Yarishles [+ Output Yariable Conflicts

¥ |mplied Else ¥ Urused Combinations
— State Agszignment — — Language — Generation Options
© Manual ABEL HDL & Shuctued © Boolean
) Altera AHDL
@ Binaw Encode | || ™ Kainl] = Simulation code
Wil
" DOre Hat o [T Buffer Dut [ Synopsys style

© Enumerated F Make 4BY |7 Include in 454

¥ Device [ndependent

[ Hide state assignment

Cancel |
Help |

— Data Type

& gid logic

 bit

& User Defined

Bt [dlege
Vector: Im

— Optimize—— 1~ Include / library files Language Yendor
& Manual ]| |[Accalade -
V¥ Clock count Altera
€ Speed
e todel Technology
chac!
I~ Connectiviy I3 | | ol 0 D

2. [File]-[Save]

WASH.DIA

BETRHR0  [yeom0

WASH
work

D Examples
(] Hiitey
D Template

D wash.dia

:‘?’”L%(ﬂ): Iwash.dia

=

Tr L DIERRTY: IDiagram Files Grdia)

=l foreh |

StateCAD




3.
[Compile]

Warning"
19

Compile

100

"View Error"

"View Error"

"View Error"

(
F1

[Options]-

StateCAD

"View Error" "Mew
WASH

Help

A000)

19
File Edit “iew Options Window Help
(x @3]~ [3[s[=|e|e| | & |e]a]x]
&l state diagram for s ﬂ ::"‘1
A E washing machine —
& To-REEA FOWERUF_() L
5] = B
—| Compile - —
[0
X
= DRY Wiewe Error
? _|
B— DRAIN FIL
TIMER == TIMER + 1; _
Problem: G128 S0 Fas
Error[&000]: Congtant ‘30° greater then the range of vectu:ur;l
‘TIMER'
TIMER »= 20 Solution: =Sk O 15 &
The mazimum walue the congtant may have [to be valid] iz ;I
“hf. Change the value of the constart ar the size of the
;l_l wvector, -
Ready

R =T e =l S e S e

Help: Click here for additional infarmation. |

StateCAD



20 Edit Vector

21

( )TIMER
TIMER[30] 15

30
"View Error" TIMER
"Edit Vetor"
3.0 4.0

Hame: Range

[TIMER: |4:n ﬂ
" l— _ I__,1 =

Hiz when S pecify the range using the form nn:mm where nn
¥ Show Attributes and mm are decimal humbers.

"Justification

& Left € Center € Right Fin... ||7 Border | 0K I Eancell Help |

HDL Browser
VHDL 1
Verilog-HDL 2
(VHDL VHD Verilog-HDL V)
VHDL Verilog-HDL
StateCAD
StateCAD
StateCAD HDL Browser
(HDL
Browser StateCAD Version4.0

Compiled Perfectiyl
Mo Problems |dentified.

| Review desigh statistics below |

- 3

. B @7
Qoo Lty fomn A

CHECK AHALYZE OFTIRIZE ENERATE

— Sumrnary

151 Lines of code generated
a7 K-Butes Memom used
02343 Seconds Compiling

Lo L1+

— Design Information

1 State Machines :‘I
3 States
7 Transitions _I

—Analysis Performed

0001  Seconds Y alidating State Assignments
0001 Seconds Locating Indeterminate Conditions
0001 Seconds ldentifying Conflicting ' ariables

L Ll

StateCAD



StateCAD version4.0

40 /
32 + Windows95/NT4.0
HDL -~ HDL
2
Synplicity - FPGA
StateCAD version4.0

StateCAD



--  C:¥SC40¥WASH.vhd
--  VHDL code created by Visual Software Solution's StateCAD Version 4.0
-- Wed Mar 11 14:18:43 1998

-- This VHDL code (for use with IEEE compliant tools) was generated using:
-- binary encoded state assignment with structured code format.

-- Minimization is enabled, implied else is enabled,

-- and outputs are manually optimized.

LIBRARY ieee;
USE ieee.std_logic_1164.all;

LIBRARY ieee;
USE ieee.std_logic_unsigned.all;

ENTITY SHELL_WASH IS
PORT (CLK,LID_CLOSED,PAID,POWERUP: IN std_logic;
AGITATE,DRAIN,FILL,MOTOR : OUT std_logic;
TIMERO, TIMER1, TIMER2,TIMERS3,TIMER4 : BUFFER std_logic);
END;

ARCHITECTURE BEHAVIOR OF SHELL_WASH IS
SIGNAL sreg : std_logic_vector (1 DOWNTO 0);
SIGNAL next_sreg : std_logic_vector (1 DOWNTO 0);
CONSTANT DRY : std_logic_vector (1 DOWNTO 0) :="00";
CONSTANT WAIT1 : std_logic_vector (1 DOWNTO 0) :="01";
CONSTANT WASH : std_logic_vector (1 DOWNTO 0) :="10";

SIGNAL next_TIMERO,next_TIMER1,next TIMER2,next_TIMER3,next_TIMER4 :
std_logic;
SIGNAL TIMER : std_logic_vector (4 DOWNTO 0);
BEGIN
PROCESS (CLK, POWERUP, next_sreg, next_ TIMER4, next_TIMER3, next_ TIMERZ2,
next_ TIMERL, next_ TIMERO)
BEGIN
IF (POWERUP=1") THEN
sreg <= WAITZ,;
TIMER4 <="0";
TIMER3 <="0";
TIMER2 <="0";
TIMER1 <="0%
TIMERO <="0";
ELSIF CLK="1" AND CLK'event THEN
sreg <= next_sreg;
TIMER4 <= next_TIMERA4;
TIMERS <= next_TIMERS;
TIMER2 <= next_TIMER?Z,;
TIMERL1 <= next_TIMER1,
TIMERO <= next_TIMERQO;
END IF;
END PROCESS;
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PROCESS (sreg,PAID, TIMERO, TIMERL1, TIMER2, TIMER3,TIMER4, TIMER)
BEGIN
AGITATE <="0"; DRAIN <="0"; FILL <="0";, next_ TIMERO <="0"; next TIMER1 <="0%
next_ TIMER2 <='0"; next_TIMER3 <="0"; next_ TIMER4 <="'0’;
TIMER<=std_logic_vector'("00000");

next_sreg<=DRY,

CASE sreg IS
WHEN DRY =>
FILL<="0"
AGITATE<='0";
DRAIN<="1",
IF ( TIMERO='0' AND TIMER1="1' AND TIMER2="1' AND TIMER3="1' AND
TIMER4="1") THEN
next_sreg<=WAIT],

TIMER <= (std_logic_vector'("00000"));
ELSE
next_sreg<=DRY,

TIMER <= (( std_logic_vector'(TIMER4, TIMER3, TIMER2, TIMER1, TIMERDO0)) +
std_logic_vector'("00001"));
END IF;
WHEN WAIT1 =>
FILL<="0"
DRAIN<='0"
AGITATE<='0";
IF (PAID="1") THEN
next_sreg<=WASH,

TIMER <= (( std_logic_vector'(TIMER4, TIMER3, TIMERZ2, TIMER1, TIMERDO0)) +
std_logic_vector'("00001"));
ELSE
next_sreg<=WAIT],;

TIMER <= (std_logic_vector'("00000"));

END IF;

WHEN WASH =>

DRAIN<='0";

IF (TIMER2="0' AND TIMER3='0' AND TIMER4="0") THEN FILL<="1";

ELSE FILL<='0"

END IF;

IF (TIMER2="1'AND TIMER4='1") OR ( TIMER3='1' AND TIMER4="1") THEN
next_sreg<=DRY,
AGITATE<="0"

TIMER <= (( std_logic_vector'(TIMER4, TIMERS3, TIMER2, TIMER1, TIMERO)) +
std_logic_vector'("00001"));
ELSE
next_sreg<=WASH,
AGITATE<="1",

TIMER <= (( std_logic_vector'(TIMER4, TIMER3, TIMER2, TIMER1, TIMERDO0)) +
std_logic_vector'("00001"));
END IF;
WHEN OTHERS =>
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END CASE;

next_TIMER4 <= TIMER(4);

next_ TIMER3 <= TIMER(3);

next_TIMER2 <= TIMER(2);

next_TIMER1 <= TIMER();

next_TIMERO <= TIMER(0);
END PROCESS,;

PROCESS (sreg,LID_CLOSED)

BEGIN
IF ((LID_CLOSED="1'AND (sreg=DRY)) OR ( LID_CLOSED="1' AND (sreg=WASH))

) THEN MOTOR<="1";

ELSE MOTOR<='0";
END IF;

END PROCESS;

END BEHAVIOR;

LIBRARY ieee;
USE ieee.std_logic_1164.all;

LIBRARY ieeg;
USE ieee.std_logic_unsigned.all;

ENTITY WASH IS
PORT (TIMER : BUFFER std_logic_vector (4 DOWNTO 0);
CLK,LID_CLOSED,PAID,POWERUP: IN std_logic;
AGITATE,DRAIN,FILL,MOTOR : OUT std_logic);
END;

ARCHITECTURE BEHAVIOR OF WASH IS
COMPONENT SHELL_WASH
PORT (CLK,LID_CLOSED,PAID,POWERUP: IN std_logic;
AGITATE,DRAIN,FILL,MOTOR : OUT std_logic;
TIMERO, TIMER1, TIMER2,TIMERS3,TIMER4 : BUFFER std_logic);
END COMPONENT;
BEGIN
SHELL1_WASH : SHELL_WASH PORT MAP
CLK=>CLK,LID_CLOSED=>LID_CLOSED,PAID=>

PAID,POWERUP=>POWERUP,AGITATE=>AGITATE,DRAIN=>DRAIN,FILL=>FILL,MO
TOR=>MOTOR,

TIMERO=>TIMER(0), TIMER1=>TIMER(1), TIMER2=>TIMER(2), TIMER3=>TIMER(3), T|
MER4=>
TIMER(4));
END BEHAVIOR;
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C:¥SC40¥WASH.v
Verilog created by Visual Software Solution's StateCAD Version 4.0
Wed Mar 11 14:20:33 1998

This Verilog code (OVI compliant) was generated using:
binary encoded state assignment with structured code format.
Minimization is enabled, implied else is enabled,

and outputs are manually optimized.

module
SHELL WASH(CLK,LID_CLOSED,PAID,POWERUPAGITATE,DRAIN,FILL,MOTOR,TIM
ERO,TIMER1,TIMER2,TIMER3, TIMERA4);

input CLK;
input LID_CLOSED,PAID,POWERUP;
output AGITATE,DRAIN,FILL,MOTOR, TIMERO,TIMER1,TIMER2, TIMER3,TIMER4;

reg [4:0] TIMER;
reg TIMERO,next_TIMERO,TIMER1,next_TIMER1,TIMER2,next_ TIMER2, TIMERS,

next_TIMER3, TIMER4,next_TIMER4;

reg AGITATE,DRAIN,FILL,MOTOR,;
reg [1:0] sreg;
reg [1:0] next_sreg;

“define DRY 2'b00
“define WAIT1 2'b01
“define WASH 2'b10

always @(posedge CLK or posedge POWERUP)
begin
if (POWERUP ) begin

sreg="WAIT]Z,
TIMER4 = 0;
TIMER3 =0;
TIMER2 = 0;
TIMER1 = 0;
TIMERO = 0;
end else
begin
sreg = next_sreg;
TIMER4 = next_ TIMER4;
TIMER3 = next_TIMERS3;
TIMER2 = next_ TIMERZ2;
TIMERL1 = next_ TIMER1;
TIMERO = next_ TIMERO;
end
end

always @ (sreg or PAID or TIMERO or TIMER1 or TIMER2 or TIMERS or TIMER4 or
TIMER)
begin
AGITATE = 0; DRAIN =0; FILL = 0; next_TIMERO = 0; next_TIMER1 = 0;
next_TIMER2 = 0; next_TIMER3 = 0; next_TIMER4 = 0; TIMER=5'h0;
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next_sreg="DRY;

case (sreg)
"DRY : begin
AGITATE=0;
FILL=0;
DRAIN=1;
if (~TIMERO & TIMER1 & TIMER2 & TIMER3 & TIMER4 ) begin
next_sreg="WAIT],;
TIMER= 'hO;
end
else begin
next_sreg="DRY;
TIMER= {TIMER4, TIMER3, TIMER2, TIMER1, TIMERO} + 'h1;
end
end
"WAITL : begin
AGITATE=0;
DRAIN=0;
FILL=0;
if ( PAID) begin
next_sreg=WASH;
TIMER= {TIMER4,TIMER3, TIMER2, TIMER1,TIMERO} + 'h1;

end
else begin
next_sreg="WAIT],;
TIMER= "ho0;
end
end
"WASH : begin
DRAIN=0;

FILL=~TIMER2 & ~TIMER3 & ~TIMER4 ;
if ( TIMER2 & TIMER4 | TIMER3 & TIMER4 ) begin
next_sreg="DRY;
AGITATE=0;
TIMER= {TIMER4,TIMER3, TIMER2, TIMER1,TIMERO} + 'h1;
end
else begin
next_sreg=WASH;
AGITATE=1;
TIMER= {TIMER4,TIMER3, TIMER2, TIMER1,TIMERO} + 'h1;
end
end
endcase

next TIMER4 = TIMER[4];

next_TIMER3 = TIMER[3];

next TIMER2 = TIMER[2];

next_TIMER1 = TIMER[1];

next TIMERO = TIMER[O];
end

always @(sreg or LID_CLOSED)

begin
if (LID_CLOSED & sreg=="DRY | LID_CLOSED & sreg=="WASH) MOTOR=1;
else MOTOR=0;

end

StateCAD



endmodule

module
WASH(TIMER,CLK,LID_CLOSED,PAID,POWERUP,AGITATE,DRAIN,FILL,MOTOR);

output [4:0] TIMER,;

input CLK;

input LID_CLOSED,PAID,POWERUP;
output AGITATE,DRAIN,FILL,MOTOR,;

wire [4:.0] TIMER;

wire CLK;

wire LID_CLOSED,PAID,POWERUP;
wire AGITATE,DRAIN,FILL,MOTOR,;

SHELL_WASH
partl(CLK,LID_CLOSED,PAID,POWERUP,AGITATE,DRAIN,FILL,MOTOR,
TIMER[0], TIMER[1], TIMER[2], TIMER[3], TIMER[4]);

endmodule
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