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CYETYHKM.
IIpocTon CyMMUPYIOIIUN CUETUYHUK.

LIBRARY ieee;
USE ieee.std logic 1164.all;

ENTITY count IS
PORT (clk: IN STD_LOGIC;
out_data: OUT INTEGER RANGE 0 TO 15);

END count;

ARCHITECTURE a OF count IS
-- BHYTPEHHUWN CUrHan, Tak Kak BbIXoad

-- HE MOXET ObITb apryMeHTOM B BblpaXXeHnn
SIGNAL csignal: INTEGER RANGE 0 TO 15;
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BEGIN
PROCESS (clk)
BEGIN
-- MPOBEPKa HanMymns opoHTa
IF (clk'EVENT AND clk ='1") THEN
-- YBENMYEHMe Ha eanHuLy
-- MPOBEPKN Ha NepenosIHEHNE HET
csignal <= csignal + 1;
END IF;
END PROCESS;
out data<= csignal,
END a;
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BpeMeHHbIE JuarpaMMebl

0 ps IU.p hs
Name [0ps
i
0 ck l I J | | I J L J I | L J I | e
1 out_data 0] OO B & B KB W
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BpeMeHHbIE JuarpaMMebl

ps 1D.p ns 20.p ns 3U.p ns 4U.p ns 50.!] ns
Name 13125 ns
5
0 clk | | | | | | | | I |
w1 out_data § [0] y U 2] b4 3] 4] ¥
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JlnarpamMMmel 0€3 ydeTa 3a4epKeK

0 ps 1U.p hs 20.p ns 3U.p ns 40.p ns 50.p ns
Name 13125 ns
ji |
w0 clk | [ | | | | | | | | | |
out_data (0] % (1]
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OyHKIIMOHATIbHAA CUMYIISALUAA

OTO MoaenupoBaHue 6e3 yyeTa 3aJepxKekK

[1na 3anycka:
1. BoibpaTb yHKLUMOHANbHYIO CUMYNALNLO.

2. CreHepupoBaTb NUCT CBA3EN OS]
dyHKumoHanbHon cumynsauun (Functional
Simulation Netlist)

3. 3anyCTuUTb CUMYMALMIO
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Br100p THIA CUMYIISIIIUY

Settings - count

Category:

e n s B e |
a0 o R o R

+

0
o

General

-Files

Libraries

Device

Operating Settings and Conditions
Compilation Process Settings

-EDA Tool Settings

Analysis & Synthesis Settings

- Fitter Settings

Timing Analysis Settings

-Assembler

Design Assistant
SignalT ap Il Logic Analy

Simulator Settings
- Simulation Verificatic
Simulation Output Fil

- PowerPlay Power Analy: SImUIatIDn Ian‘It:
-SSN Analyzer

2013

Select simulation options.

Simulation mode: IFunctionaI L]

SO EW—
Timing using Fast Timing Model

~ Simulation period

¢ Run simulation until all vector stimuli are used \

W o] el o Ko e | '.-.,-. -l

Logic Analyzer Interface Simulation mljde: IFunCtil:ll’lal

Timing
Tirming uzing Fast Timing Model
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['enepanus (aitiaa CBI3EH

Tools ‘Window Help

1 @ atop Processing Ctrl+Shift+C
P Start Compilation Chrl+L
EJ" Analyze Current File

Start
Update Memory Initialization File
@ Compilation Report Ctrl+R

Start Compilation and Simulation  Ctrl+Shift+K

Generate Functional Simulation Netlist

P Start Simulation Chrl+I
Simulation Debug

4533 Simulation Report Ctrl+Shift+R

Compiler Tool

| &35 Simulator Tool

52) Classic Timing Analyzer Tool

" £ PowerPlay Power Analyzer Tool

VY SSN Analyzer Tool

MeHto:

Processing -> Generate
Functional Simulation
Netlist



Cuetunk Ha RTL ypoBHe

out_data[3..0]

clk EE—
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Cuyetunk Ha yposHe JID I1JINC

csignal[0]

csignal[3]

COMB NOT)

csignal[1]
| PRE |

csignal(2]
[ PrE |
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PeBEpCUBHBIN CUETUMK

library ieee;

use ieee.std logic 1164 .all;

use ieee.numeric_std.all;

entity count is
generic (
MIN_COUNT : natural := O;
MAX COUNT : natural :=7);

port (clk . in std_logic;
reset :in std _logic;

enable . In std_logic;
updown . In std_logic;

q . out integer range MIN_COUNT to
MAX_COUNT);

equ 3entity; .



architecture rtl of count is
signal direction : integer;
begin

-- BHYTPEHHUI cUrHan BbIDOpa HanpaBneHna cyeTa
-- €CInn curHan paseH 1 — crnoxeHue
-- «-1» - BblYUTAHNE

process (updown)

begin

if (updown ="'1") then
direction <= 1;

else
direction <= -1;

end if;

end process;
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process (clk)
variable cnt : integer range MIN_COUNT to MAX_ COUNT;
begin
if (rising_edge(clk)) then

-- CUHXPOHHbIN cOOC
if reset ='1' then
cnt:=0;

-- NPOBEpKa curHana paspeLleHnsa paboTbl
elsif enable ='1' then

-- cYeT
cnt := cnt + direction;
end if;
end if;
q <= cnt;
end process;
end rtl;
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BpeMeHHbIe uarpaMmmbl paOOThI

CUCTUH KA.
0 ps ZU.p ns 40.!] ns Sﬂ.p ns BD.!J ns 100i0 ns 12C|i0 ns 14Ui0 hs
Name 13125 ns
5

0 reset
1 enable ‘
2 updown | |
3 ck A [ S O Oy Oy Oy O Yy Yy Oy IO oy O
o4 cnt KO T [ T8T 150 141 131 @1 0T 107 O 07 121 3131 3 11 ) 31 % 12 3
D8 | Eaq (e % o 3 Y X X0 R Y N N Y W
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Cuetunk Ha RTL ypoBHe

enable

updown [
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CYeTYMK ¢ ACHHXPOHHBIM COPOCOM, CHHXPOHHOM
IPEeayCTaHOBKOM M CUTHAJIOM pa3pEIICHUS CUETA.

LIBRARY ieee;
USE ieee.std_logic_1164.all;

ENTITY count IS
PORT
(d: IN INTEGER RANGE 0 TO 15;
clk: IN STD LOGIC;
clrn: IN STD_LOGIC;
ena: IN STD LOGIC;
load: IN STD_LOGIC;
out_data: OUT INTEGER RANGE 0 TO 15

);

END count;
ARCHITECTURE a OF count IS
SIGNAL csignal: INTEGER RANGE 0 TO 15;
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BEGIN
PROCESS (clk, clrn)
BEGIN
IF clrn ='0" THEN csignal <= 0;
ELSIF (clk'EVENT AND clk ='1") THEN
IF load ='1" THEN csignal <= d;
ELSE
IF ena ="1' THEN
csignal <= csignal + 1;
ELSE
csignal <= csignal;
END IF;
END IF;
END IF;
END PROCESS;
out_data<= csignal;
END a;
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CuyeT4uk.
ACHMHXPOHHBIN cOpOC

-- clrn — curHan cbpoca:
-- 0 — cbpoc, 1 — paboTta cyeT4ymka
IF clrn ='0' THEN csignal <="0"
-- MPOBEpPKa Ha Hann4ne PpoHTa TakTOBOro

-- CUrHana
ELSIF (clk'EVENT AND clk ='1") THEN

END IF;
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CuyeT4vHK.
CuHXpOHHAA 3arpy3Ka

ELSIF (clk'EVENT AND clk ='1') THEN
-- npuLen pPoHT curHana
-- €CIT1 aKTUBEH curHan 3arpy3ku load — 3anucb
-- BXOOHbIX JaHHbIX B NEPEMEHHHYI0 csignal
IF load ='1' THEN csignal <= d;
ELSE
IF ena ='1' THEN csignal <= csignal + 1;
ELSE csignal <= csignal;
END IF;
END IF;

2013 20



C4yeTyuK.
CHHXPOHHOE pa3pelieHue cuera.

IF ena ="1" THEN
-- €CIN aKTUBEH CcUrHarn paspeLllieHns ena
-- TO NPOU3BOAUTCA UHKPEMEHT NepemMeHHOU
csignal <= csignal + 1;
ELSE csignal <= csignal;
END IF;
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BpeMeHHbIe uarpaMmmbl paOOThI
CUETUHKA.

5= |oad | |—|—|

EB= ena | |

= clm | |

e i
D d 4 X B " 8 b A e
SPoutdatalf 1 4 2 ¥ 4 ¥ 6 X i 8 ¥ 9 ¥ A X B ¥ ¢
o esignal COHT W e 2 #o M M B W i 8 I e e D B
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JInagor maoI0HOB.
] 0TOBBIE IPOEKTEI

Insert Template

Language templates: Preview:

+ Verilog HDL Al = -- Quartus II VHDL Template

+- SystemVerilog i -- Binary Counter

= VHDL x library ieee;

=1 Full Designs use ieee,std_logic_1164.all;
+- RaMs and ROMs use ieee.numeric_std.all;
: ggfl:f::;; = entity binary_counter is
= Arithmetic generic
- Adders = = {

Counters MIN_COUNT : natural := 0;
- = MaX_COUNT : natural := 255
Blnary Counter )
s

m
il

Binary Up/Down Coun
Binary Up/Down Coun port
Gray Counter = { . '
- Multipliers clk ~tin std_logic;
= : reset :in std_loagic;
[+ Multiply Accumulators = anakls +in std_logic;
#- Sums of Multipliers q : out integer range MIN_COUNT to MA?
=+ Configurations b}
: Ecc:;\is:ructs end entity;
- Synthesis Attributes v = architecture rtl of binary_counter is
< | 3 & >

Save Insert Close

>

<




JlonoIHUTENbHAA TUTEpPaATypa

Quartus Il Handbook. Vol. 1. Part 6.
Recommended HDL Coding Styles.

Xilinx HDL Coding Techniques.

http://www.xilinx.com/itp/3_1i/data/fise/xst/cha
p02/xst02000.htm
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BueknaccHoe urenue. Maem B
OMOJIMOTEKY

—
= http://www.vokrugsveta.ru/vs/article/7353/

m http://travel.tochka.net/7531-samye-krasivye-
piblioteki-mira-shest-must-visit/

nttp://www.zotero.org/

nttp://www.aquarium.ru/discography/bibliotek
a223.html

nttp://www.library.ru/lib/book.php?b_uid=42
nttp://ieeexplore.ieee.org/
= http://www.elsevier.com/
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