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PucyHok 1. Co30aém Ho8bili O0KYyMeHM

suppuIt

Start Designing

New Quartus Prime Project
4 Design Files
AHDL File
Block Diagram/Schematic File
EDIF File
Qsys System File

|state Machine File

System\erilog HOL File
Tel Script File
Verilog HOL File
YHOL File

4 Memory Files
Hexadecimal (Intel-Format) File
Memory Initialization File

4 Verification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
SignalTap Il Legic Analyzer File
University Program WVWF

4 Other Files
AHDL Include File
Block Symbol File
Chain Dezcription File
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PucyHok 2. B nossuswemcs okHe ebibupaem "State Machine File"
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PucyHok 3. B amoli obiacmu mbl Moxem udeme 8xo0HblE U 8bIXOOHbIE MOPMbl aemomama. Haxcamuem npagoli KHOMKU
MbIUWU MOMHO 8bI360Mb MEHI0, 036050 ujue 06a8UMb HoBble MopMbi.
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PucyHok 4. [Mocne 0obassieHUA 8X00HbIX MOPMO8, HEObX0OUMBbIX /1060MYy mpuazepy, 0obassgem 8bixo0HOU nopm (0
mpuezepa 00cmamoyHo 00H020).
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PucyHok 5. Bom amoli KHOMKOU MOMHO 8b138amMb UHCM pymMeHm, dobaesnsatoujuli cocmosHus aemomamy
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PucyHok 6. Baw Kypcop npespaujaemcs 8 Kpy#o4yeK ¢ Ha0nucbto U npu Haxamuu Ha ceobodHoe mecmo, 8bl dobagume myoa
cocmosHue.
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PucyHok 7. [flobasnsem 0ea cocmosHuA (e eawell 3ada4e Mmoxwem nompebosameca cyujecmeeHHo 6osbuwe).
Tym 8udHO cocmosiHue, 8 KOMOPOe YKa3bleaem cmpesoyKd u3 HeomKyoa — amo cocmosHue cbpoca. Hesasucumo om Baweli
7102UKU, npu nodaye Ha cuzHas reset eduHUUbl aemomam bydem cbpoweH UMeHHO 8 3mo cocmosHue. (Ydumesiealime smo e
7102UKe nepexooos)
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PucyHoKk 8. 9mom uHcmpymeHm no3gossem co30a8ame nepexodsbl Mexoy coOCMOAHUAMU.



PucyHok 9. lo nozuke pabomel mpuzzepa dobasasem yemelpe nepexoda. [lea uz Hux 6ydym nepesodume mpuzzep 8
POMUBONONOHHOE coCMosHUe, a ewé dea 6ydym ocmaesames 6cé Kak ecmeo.
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PucyHok 10. Ecau Haxame HG cOCmosHUe rnpagoli KHOMKoU MbluwU, mo noA8sAaemca KOHMeKCmMHoe MeHK0. Haxas KHOMKy
Properties, mbl nONaoém 8 OKHo ceolicme cocmosHUS.



fefault state

" When you set a state as the default state, it becomes the initial state and reset state as well.

PucyHok 11. OkHo ceolicme cocmosHuA. Tym MOXHO e20 rnepeumeHo8ams, Hanpumep, d, mak xe, coeaams MHO20 ewé ye2o
UHMepecHozo.

[ General \/ Incoming Transitions /" Outgoing Transitions '/ Actions \/” Format

Source State Transition (In Verilog or VHDL "OTHERS")

hig_level

PucyHok 12. 3mo 8knadKa, Ha Komopol omobpaxceHsl nepexoodsi, sedyujue 8 0aHHOe cocmosiHue. B kosnoHkKe Transition
MOMHO YKa3b18aMb ycr08uUe rnepexooa.



[ General \/ Incoming Transttions \/ Outgoing Transitions \/” Actions \/ Format
Destination State Transition (In Veriog or WHDL "OTHERS")

hig_level

low_level

PucyHok 13. 3mo sknadKa c nepexodamu, 8edyusumu U3 OGHHO20 COCMOAHUA. 1 mym maK 3e MOXCHO yKa3bi8aMb yC/108UsA
8bIM0/IHEHUA Mepexodoe

[ General Incoming Transitions Outgeing Transitions Actions Format"\
Output Port  Output Value Additional Conditions

< New =

PucyHok 14. Bknaoka Action nokassieaem crucok delicmesuli, a moyHee 3Ha4eHuli cueHan08, Komopsie Bol 6ydeme ebidasame
Ha nopm 8 0GHHOM COCMOSAHUU, 8 3A8UCUMOCM U OM 0rnpeodenéHHbIX ycaoauli
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PucyHok 15. Ha nocnedHel 8Kna0Ke MOXHO MOMEHAMb UBEM KPYHOUKA.
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/" General '/ Incoming Transitions %/ Outgoing Transitions '/~ Actions \/ Format

Destination State
hig_level

low_level

Transition {In Verilog or WHDL "OTHERS")

(zet==1)|(data==18&en==1)

‘OTHERS

PucyHok 16. Bom makue yca08us A UCMosnb3yto 044 rnepexo0os u3 0aHHo20 cocmosaHus (nuwymecs e cmuse Verilog). Nepexood,

Komopeili dosmmeH cpabomame auwes moaoda, Koeda He cpabomanu ocmasneHsie, nome4yaem OTHERS.
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[Type 10 message

PucyHok 17. Ecau Haxame Ha nepexod npasoli KHOMKOU MblWU, Mo noasaaemcsa KOHmMeKCcmHoe MeHo. Haxae KHoMKy
Properties, mbl nonadém 8 okHo ceolicme nepexooa.

Source state: hig_level

Destination state: low_level

Equation in Verilog: | EEEltE-E-]

[[] use WHOL *OTHERS' transition
Note: The WVHDL "OTHERS' transition is used when none of the outgoing transitions from the state are true.

PucyHok 18. Tym mak e MoxHo 3a0aeame yciosue 0715 nepexood.



Source state: hig_level

De=stination state: hig_level

Equation in Verilog: COTHERS

Use WHDL "OTHERS' transition
Note: The VHOL "OTHERS® transition is used when none of the outgeing transitions from the state are true.

PucyHok 19

[ General /" Incoming Transitions Y/ Outgoing Transitions \,‘r Actions V Format
Output Port Cutput Value Additional Conditions
0

PucyHok 20. [lanee 8 Action oboux cocmosHuli nponucsisaem coomeaemcmayroujee 3Ha4yeHue 8b61X00d.
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PucyHok 21

Bo BK/lagKax HU3Y, TaK XKe, MOKHO HAalTM MHOTO MHTEPECHOTO

% Syntheszis [

e & Route) i

r (Generate programming|| L

1 Timing Analysis £ | s
st Writer £3 Input Port  Centrolled Signal
= 1 reset Reset

z& (Open Programmer) @

2 clock Clock

3 =et No

4 data Mo

5 en No

<

\_General /\ inputs [\ Outputs /\ States /\ Transitions [\ Actions /

State Table

55age
te low_level does not assign any walues to all output ports
te hig_level does not assign any walues to all output ports
t Q is created but not used

PucyHoK 22. BxoOHbie ropmboi
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® Cutput Port  Registered Cutput State
= 10 Mo Current clock cycle

ammer} IE

| x
\_General /\_ Inputs /\ Outputs /% States /\_ Transitions J\_ Actions /

State Table

wel does not assign any values to all output ports
wel does not assign any values to all output ports

PucyHoK 23. BbIx0OHble mopmel

Tming

x State  Reset

1 low_level Yes

ey || ' hig_level D0

£

State Table

General f\ Inputs /\ Outputs [\ States /% Transitions /\_Actions [

| does not assign any wvalues to all output ports
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PucyHoK 24. Bce cocmoAaHuA
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® Source State  Destination State
= 1 hig_level low_level data==0&en==
") @ 2 low_level hig_level (zet==1})|(data==1 & en==1}
3 low_level low_level OTHERS
4 hig_level hig_level OTHERS
x

State Table

\_General /\_ Inputs /\ Outputs /% States /\ Transitions /\_Actions /

does not assign any values to all output ports

PucyHok 25. Bce nepexoobl.
£ > €
x COutput Port  Output Value  In State Additional Conditions
I% 1 Q 0 low_level Current clock cyvcle
20 1 hig_lewvel Current clock cycle

£

State Table

(\_General /\_Inputs /\ Outputs [\ States /\ Transitions /Y Actions /

PucyHok 26. Bce Action’s



chine | S EEH DT EES @ﬁW@
x|»ﬁ« Home @|'ﬁ
e 08 A==l B (K Q & W@ T e [E]

Input Table [a|& =

Input Port
1 B reset
2 B clock
3 @ set
4 @ data

g @ en
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Output Table (3 =

Output Port

PucyHok 27. Haxxamuem Ha 3my KHOMKY MOXHO 8b138amMb 0Uasa02 3Kcrnopmesl aemomama 8 HDL Koo.

Specify the hardware design language
(®) Verilog HOL

) VHDL

O System Veriog
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PucyHok 28. Bblbop A3biKa 0715 3Kcropma.
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/I Copyright (C) 1991-2015 Altera Corporation. All rights resened.
/I'Your use of Altera Corporation's design tools, logic functions

/I 'and other software and tools, and its AMPP partner logic

/I functions, and any output files from any of the foregoing

/I (including device programming or simulation files), and any

/I associated documentation or information are expressly subject
/I to the terms and conditions of the Altera Program License

/I Subscription Agreement, the Altera Quartus Prime License Agreement,
/I the Altera MegaCore Function License Agreement, or other

/I applicable license agreement, including, without limitation,

/I that your use is for the sole purpose of programming logic
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/I Generated by Quartus Prime Version 15.1.0 Build 185 10/21/2015 SJ Standard Edition
/I Created on Fri May 06 05:15:40 2016

/I synthesis message_off 10175
“timescale 1ns/1ns

module statemachine (
reset,clock,set,data,en,

Q)

input reset;

input clock;

input set;

input data;

input en;

tri0 reset;

trio set;

tri0 data;

trio en;

output Q;

reg Q;

reg [1:0] fstate;
reg [1:0] reg_fstate;
parameter low_lewvel=0,hig_level=1;

always @(posedge clock or posedge reset)
begin
if (reset) begin
fstate <=low_lewel,
end
else begin
fstate <=reg_fstate;
end
end

always @(fstate or set or data or en)
begin
Q <=1h0;
case (fstate)
low_lewel: begin
if ((set ==1b1) | ((data == 1'b1) & (en == 1'b1))))
reg_fstate <= hig_lewel;
else
reg_fstate <=low_level;



Q <= 1ho;
end
hig_lewel: begin
if ((data == 1'b0) & (en == 1'bl)))
reg_fstate <= low_level;
else
reg_fstate <= hig_lewel;

Q<= 1hl;
end
default: begin
Q <= 1'hx;
$display ("Reach undefined state");
end
endcase

end
endmodule // statemachine
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-- Copyright (C) 1991-2015 Altera Corporation. All rights reserved.
-- Your use of Altera Corporation's design tools, logic functions

-- and other software and tools, and its AMPP partner logic

-- functions, and any output files from any of the foregoing

-- (including device programming or simulation files), and any

-- associated documentation or information are expressly subject
-- to the terms and conditions of the Altera Program License

-- Subscription Agreement, the Altera Quartus Prime License Agreement,
-- the Altera MegaCore Function License Agreement, or other

-- applicable license agreement, including, without limitation,

-- that your use is for the sole purpose of programming logic

-- devices manufactured by Altera and sold by Altera or its

-- authorized distributors. Please refer tothe applicable

-- agreement for further details.

-- Generated by Quartus Prime Version 15.1.0 Build 185 10/21/2015 SJ Standard Edition
-- Created on Fri May 06 05:16:24 2016

LIBRARY ieee;
USE ieee.std_logic_1164.all;

ENTITY statemachine 1S
PORT (
reset : IN STD_LOGIC :="0%
clock : IN STD_LOGIC;
set: INSTD_LOGIC :="04
data: IN STD_LOGIC :="'0%
en: INSTD_LOGIC :='0%
Q: OUT STD_LOGIC

);

END statemachine;

ARCHITECTURE BEHAVIOR OF statemachine IS
TYPE type_fstate IS (low_level,hig_level);
SIGNAL fstate : type_fstate;

SIGNAL reg_fstate : type_fstate;
BEGIN
PROCESS (clock,reset,reg_fstate)
BEGIN
IF (reset="1") THEN
fstate <=low_lewel,
ELSIF (clock="1" AND clock'event) THEN
fstate <=reg_fstate;
END IF;
END PROCESS;

PROCESS (fstate,set,data,en)
BEGIN
Q<="0;
CASE fstate IS
WHEN low_level =>
IF ((set ='1") OR ((data = '1") AND (en ="'1%))) THEN
reg_fstate <= hig_lewel;
ELSE
reg_fstate <=low_level;
END IF;

Q<="0;
WHEN hig_level =>
IF (((data ='0") AND (en ='1")) THEN
reg_fstate <=low_level;



ELSE
reg_fstate <= hig_level;
END IF;

Q<="1}
WHEN OTHERS =>
Q<=7X;
report "Reach undefined state";
END CASE;
END PROCESS;
END BEHAVIOR;



