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Quartus IT FAAFAHRAE G 40 F

%8 VHDL 27 ({#i F Text Editor) ;

4%1%F VHDL #2 % ({# F Complier) ;

{5 E59F VHDL #2 % ({# F Waveform Editor ,Simulator) ;

BT AR 247 (8 Timing Analyzer) ;

ZHES B BIAL (f# F Floorplan Editor) ;

FEEFZEE R (] Programmer) ,

LA 4 AL RS A-C BOFES N B 43 Quartus T VHDL TR A5 32, (55
FRRAS f& Quartus [19. 0,

1.1 Gy TR SO g i e vk SOt

L Bk,

A LAFIF Windows {99 IR BRER BN — A SCHF I, 4 d: \edaexe” , SUHF AN BE A H XX
2 AREEAE R T, WAEEAE C #f,

2. BIETHE,

AT File—New Project Wizard” 74>, {0 1. 1 frw~, 8@ TR, T4 T B8 SUER)
SEARAL, aniE 1.2 FE“top” , ARJE ki ¢ Finish” 124 o
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EUHHMAET L RHE

Hew Project Wizard: Directory, Name, Top-Level Entity [pag...

‘What is the working directory for this project?

|E:\edaexp ~J

What is the name of this project?

;tod “__j

What iz the name of the top-level design entity for this praject? This name is case sensitive and must
exactly match the entity name in the design file.

}top »‘_J

Use Existing Project Settings ... i

[ Wext > | Finish BE |

B1.2 fIEIFEtp

3. ¥ VHDL {4,
AT File—New” f74, B A 1.3 FraxiisiiE , 24 VHDL File”

SOPC Builder System
= Design Files
AHDL File
Block Diagram/Schematic File
EDIF File
State Machine File
Systemyerilog HDL File
Tel Script File
“Yerilog HDL File
=i Memaory Files
: Hexadecimal [Intel-Format) File
Memory Initialization File
1 Yerification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
SignalT ap Il Logic &nalyzer File
ector Waveform File
Other Files
AHDL Include File
Block Symbaol File
Chain Description File .
Synopsys Design Constraints File i

Text File »
| OK l Cancel tJ
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m

2



4. %% VHDL ({4,
B 4 L3 VHDL AT :
LIBRARY IEEE;
USE IEEE. STD_LOGIC_1164. ALL;
ENTITY CNT4 IS
PORT (CLK : IN STD_LOGIC;
Q : BUFFER INTEGER RANGE 0 TO 15
END. CNT4;
ARCHITECTURE behav OF CNT4 IS
BEGIN
PROCESS( CLK)
BEGIN
IF CLK'EVENT AND CLK = 1" THEN
Q <=0Q +1;
END IF;
END PROCESS;
END behav;

TR RFNEL CNT4, N 1.4 FR o

[+ * 4 CNT4.vhd

1 LIERALRY IEEE;
“““““““““““““““ 2 USE IEEE.STD LOGIC 1164.ALL:
- 3 MENTITY CNT4 IS

s 4 = PORT (CLK : IN STD LOGIC;

LB £

o 6 END CNT4:

— 7 M ARCHITECTURE behav OF CHNT4 IS
e | 8 = BEGIN

i g9 = PROCESS (CLE)

- 10 BEGIN

A 11 = IF CLK'EVENT AND CLK =

% 12 Q«w=0Q + 1:

13 END IF:

% 14 END PROCESS;

% 15 END behav:

1]

B 1.4 %% VHDL IRi2FF

|1l

Q : BUFFER INTEGER RANGE 0O TO 15

THEN
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1.2 %3 VHDL it

ﬁXTI&L THPEALFRAT , T T — LA N AR E
. YE¥E FPGA HARH
jﬁ%“ Assignments—Device” , #E£E“ ACEX1K” %1 “EP1K30TC144 - 37 K/ Hirfh B,

Bl 1.5 frR,
oy N ¥ e
H ARG At il 7E B g TR i BB e PR
Settings — cnt 4 [)?]
Category:
General
Files
Libraries Select the family and device you want to target for compilation.
+ Operating Settings and Condtions |~ Device family ——————————— e~ Ghow in ‘Available devices' list—
+ Compilation Process Settings 2 ‘ | l-—-—-——_l
% EDA Tool Settings | Famib: JACEXIK ] | | Package: }
i) Analysis & Synthesis Settings ; [ <1 | Pincount: ‘ Any l |
Fitter Settings ! ' = RN |
+ Timing Analysis Settings ] | Speed grade: !Any i ‘
Assembler | Taget device = £ X | I Show advanced devices |
Design Assistant " Auto device selected by the Fitter B |
Sldeap Il Logic Analzer & Specific device selected in 'Available devices' list ‘ |
Logic Analyzer Interface phiY
# Simulator Settings i kg Device and Pin Options... 1
PowerPlay Power Analyzer Settings |
SSN Analyzer | Available devices:
Name | Core v... l LEs | Memor... ] PLL l ”~|
EP1K30FC256-3 28V 1728 24576 1]
EP1K30FI256-2 2.5V 1728 24576 1
EP1K300C2081 25¢ 1728 24576 1 |
EP1K30QC208-2 25¢ 1728 24576 1
EP1K300C208-3 2.5V 1728 24576 t]
EP1K30TC144-1 25y 1728 24576 1
EP1K30TC144-2 25¢ 1728 24576 1
EP1K30TC144-3 25v 1728 24576 0 ¥
~ Migration compatibility “omparian device—- =
Migration Devices... !
0 migration devices selected it

B1.5 BHEE

2. AR HAE

EE 1.5 d, B “Device and Pin Options” $#24H , 3 HH 401 1. 6 s MEHE

1F “ General —Options” % ££ “ Auto-restart configuration after error” , 7 “ Configuration” Xfji
4% Passive Parallel Synchronous” , 7E“ Unused Pins” % #£" As Output Driving Ground” , H
AT AN

3. BEH#IIN VHDL 35 5 A

1£“ Category—Analysis & Synthesis Settings” —#: 3£ “ VHDL 1993” , 4n& 1.7 f7R,



General Device and Pin Options

Files

Libraries Dual-Purpose Pins ’ Voltage l Pin Placement I

Device Error Detection CRC | Capacitive Loading l Board Trace Model | I/0 Tining] el d
+ Operating Settings al General | Configuration I Programming Files | Unused Pins l Failable devices' list—
# Compilation Process |
# EDA Tool Settings Specify general device options. These options are not dependent on the configuration Any hl ‘
i+ Analysis & Synthesis schgme. Ll e AT £ ATl oA AL Any v 5

Fitter S ettings Options:
+ Timing Analysis Setti A fe IAny vi '

KeTahtiE uto-restart configuration after emor A s |

Desion Assistant {|Release clears before tri-states | pdvanced devices

S.es'g;]‘, ss;ffn i A 1Enable user-supplied start-up clock [CLKUSR) oy compatible only

Lg'] Aaply 0?:: . "Enable device-wide reset (DEV_CLRn) . S e s

ogic Analyzer Inter = sz
‘ ["1Enable device-wide output enable [DEV_0E) = land Pin Ot
= Smdata Setings | |CJEnable INIT_DONE output ond Pin Optons.._ |
Sf"‘”ljm Oi‘m'c M Enable LOCK output e
imulation u
PowerPlay Power An I Auto usercode ] o~
SSN Analyzer JTAG user code [32-bit hexadecimal): PF
Description:
gDirects the device to restart the conﬁgufabon process au!omgticaly if a data error is

E1.6 SHBErEE

Settings — cnt4

Category:
General VHDL Input
Files { = 3
Libraries ! Dptions for directly compifing or simulating VHDL input files. [Click on the EDA Tool Settings
Device | category to enter options for VHDL files generated by other EDA tools.)
# Dperating Settings and Conditions e e e
[+ Compilation Process Settings WVHDL version — Sadiedis i b A S e e SRR
[+ EDA Tool Settings I ¢ VHDL 1987 |
= Analysis & Synthesis Settings | ;

i
| @ woL1ss3

Verilog HDL Input

Default Parameters Library Mapping File e e ey T -
Fitter Settings » P e ! | ‘
+ - Timing Analysis Settings i i
Assembler | T Show information messages describing LMF mapping during compilation
Design Assistant T 3 - ey - : ——

SignalT ap |l Logic Analyzer
Logic Analyzer Interface
(= Simulator Settings
Simulation Verification
Simulation Output Files
PowerPlay Power Analyzer Settings
SSN Analyzer

B 1.7 %% VHDL kA&

4. EBEHIF.

TE S TR SIFRT , PEFE Project—Set as Top-Level Entity” fiy4, i 24 A7 #) CNT4 i 4 T JZ 3C
4,k 1.8 Fis .

EFE“ Processing—Start Compilation” #54> , AT 22 VF, RiF A A 1.9 Fiw,

5



¥ Quartus II - E:/edaexm/top — top [cntd. vhd]

— & DL : ;’ = i - g
FI X2 @9Q TP W00 (08
Add/Remove Files in Project...
- = = - LIBRARY IEEE:;
Entity £ Revisions . USE IEEE.STD_LOGIC_1164.ALL;
@}g!xx_x EPIKSO0T o Project... ENTITY CNT4 IS
» top e R PORT (CLK : IN STD_LOGIC:
) Archive Project. . Q : BUFFER INTEGER RANGE O TO 15 ):
3 ) END CNT4:
Restore Archiged Froject... ) ARCHITECTURE behav OF CNT4 IS
BEGIN
t Datab
drpat Dacebase PROCESS (CLK)
Export Database. BEGIN
& s T T T - IF CLK'EVENT AND CLK = '1' THEN
= Import Design Partition.. Q<=Q + 1:
Hieraichy B Fies 4 Export Design Partition. .. END IF:
et — .
Status Generate BottomUp Design Partition Scripts . END PROCESS:
END behav:|
Inodult
Generate Tel File for Project...
Tasks - — Generate PowexPlay Early Power Estimator File
Flow: !Compi atien
Organize Quartus IT Settings File
Task[y
8 ’ Compile HardCopy Utilities »
1?-- P Anal — = L p—

'y Wetlist Viewers
-8 RIL Viewer v

1.8 E&BEAMEXH

SR L ITFR | W TV TN

x @‘j Compilation Report

- E)B Legal Notice

] QE Flow Summary

§= Flow Settings

HEE Flow Non-Defsult Global
a‘ Flow Elapsed Time
5- Flow 0S Summary
&B Flov Log

+ &7 Analysis & Synthesis

+ 5:3 Fitter

+ 53 Assembler

& 6;] Timing Analyzer

Flow Status

Guartus II Version
Revision Name
Top-level Entity Name
Family

‘«,V

Device

Timing Models

Het timing requirements
Total logic elements
Total pins

Total memory bits
Total PLLs

3] x| [Ax]

| (W X |

Successful - Fri Nov 16 13:06:10 2012
9.0 Build 235 06/17/2009 SP 2 SJ Full Version
top

CHT4

ACEXIK

EP1K30TC144-3

Final

Tes

4/ 1,128 (<1%)

54402 Ch%)

0/ 24,576 (0 %)

0

.
1 ) Full Compilation was successful (1 werning)




1.3 WFEiiR

1. FTHEE wiEdR .
HEHE“File—>New” 454, 7E “ New” # I £ F£“ Vector Waveform File” | 81 “ OK” #2411, J3
SHPIE HER, W 1.10 FiR,

SOPC Builder System ~
~! Design Files
AHDL File
Block Diagram/Schematic File
EDIF File
State Machine File
System¥erilog HDL File
Tcl Script File
Verilog HDL File
YHDL File
i= - Memory Files
Hexadecimal (Intel-Format) File
Memory |nitialization File
= Verification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
SignalT ap || Logic Analyzer File

Mector 'Waveformn File

i=1- Other Files
- AHDL Include File
Block Symbol File
Chain Description File
Synopsys Design Constraints File
Text File

£

oK ] Cancel

BE1.10 $THEEEESR

2. WEMEME X,

#FE“ Edit—End Time” £74, T FF “ End Time” Xt 35 4E, 7] % B {5 B e, an @ 1. 11
FT7R o

3. WIE XA

e File—Save As” 72, AERIA 4% “ entd. vwl” TE4%

4. KT CNT4 {55 A AP i d .

HEFE“ View— Utility Windows—Node finder” #54>, 3 HH a0 1. 12 iR XHEHE , 78 Filter”
TR LR Pins: all” SR J5 85 “ List” $24, T2 7E T /7 8 “ Nodes Found” 7 1 1 HH 31
CNT4 {4 fr A o 1 5| B4 o

5. ¥ CNT4 g3 N5 51 s CLK .\ Q #EAPIE g4 b, ANk 1. 13 BiR.



End Time X
Time: IAC‘U iug _:J

f Default extension options:

| Extension value: [Last clock pattemn _:J

 End time extension pes signal — .
|

Signal Name | Direction | Radix | Entension value {

| 0K l Cancel

B1.11 &EHERE

K - iter: Ns: - Customize... ist &
Named: ! __J Filter: iPms. all __] ustomize l l Lisl l @
Look in: {{[sfgl2] :_! _J ¥ Include subentities S|Start node se}
Nodes Found:
Name l Assignments ] Type I Creator i
B CLK Unassigned  Input User entered
o0 Unassigned  Output Gro...  User entered
£&F 0[0) Unassigned  Output User entered
& Q[1] Unassigned  Output IJger entered
8 0[2] Unassigned  Output User entered
@ 0[3] Unassigned  Output Jser entered
|
E1.12 E8FREAEN
Master Time Bar. | 13525 ns :_L:] Painter: | 82ns Irterval: 5.33ns Stat | Ops End: |
& s 10.0 ns 20.0 ns 30.0
3 Name Y;' & o ? T 13525 ns e
z ) B
X1 S | _ —
o1 Q B ¥ XKEX
o e
1

B1.13 BESTHARENRES
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%1 ﬁ_Q.ua‘rtus IATEE®

6. A ABIL (R ABINES) .
Hali i B {5 CLK, il 2 28 il 2%, PR i 6 9 A e ph i 4, tH AN ] 1. 14 BOR B
MR e

¥indow Help - & X
XGRS T>Wr D 2 OB 40

|| Master Time Bar: 13525ns  «|o|Poiter | 186ns  Intevet | 308ns  Sta: End |

Al b wmow 0.0 ns 80.0 = 50.0 ns 000 12007 1400

@kv Hame 13 13528 ns

: ]

| mo CLK L% SN O s s O e e s S e Y e Y s e Y e Y e O
(@] @e B X0

T S

oz |

B1.14 REAANES

7. IEAASHIE.
PEPE Assignment— Settings” 52>, 7£ “ Settings — top” X HHE ] Category ” £ ¥E#“ Simula-
tor Settings” , Y& 1. 15 fi7~, 78 Simulation mode” 345 “ Timing” ,

Settings — top @
Category
General
Files
Libraries Select simulation options.
Device
+ Dperating Settings and Conditions | ke i, p=s
+ Compilation Process Settings : SHtiAalon forks 1T|mmg ‘ﬂ
+ EDA Tool Settings | Simulation input. {onté vwf e | Add Muttiple Files. . 3
= Analpsis & Synthesis Settings i
VHDL Input Simulation period
Verilog HDL Input ' Run simulation until all vector stimuli are used

Default Parameters

Fitter Settings " End simulation at: }ns 'Z
+ Timing Analysis Settings L S e : e i B O e g nthe o S g A
Assembler

Design Assistart Glitch filtering options: l : id |
SwgnalT ap Il Logic &nalyzer More Settings... i
Logic Analyzer Interface e e e
- Simulator Settings }

Simulation Verification i

Simulation Output Files
PowerPlay Power Analyzer Settings
S5N Analyzer

Descrption:

I OK 1 Canceal J

El.15 FEBSHEE

Ja i Biw o
PEHE“ Processing—Start Simulation” #iy4> , i B “ Simulation was successful” N A5,



9. MEMEER,
PIESRME 1. 16 iR,

e Simulation mode: Timing

N MasterTineBar |  13525ns  «|»|Pointer 666 ps Intervek | 1286ns  Stat End
on ¥a
oo Civer o Pps 2005 40.0ns 60.0ns 80.0ns 100.0as 120.0ns 1400 ns 160.0ns 180.0 ns 200.0 ns 220.0 ns
. .g_ Nam [737825 s
ol IS
(a1 CLK
@2 Q

ENRNAE 2 1

Ei1.16 HEER

10. % A RTL H & &I 828 .

PR Tool—Netlist Viewers” f4>, W4 RTL Viewer” 0] & | 4= i A0 RTL 2% e B E T , U
K 1.17 froso

Add(
A[3.0]

Q[3..0]~regd
oo + f' E=003..0]

ADDER

CLKEES>

B 1.17 RTL RE®K

HFE“ Tool—Netlist Viewers” 2>, 64 Technology Map Viewer” 1] & Fl| FPGA JIK/Z /(]
LB, I 1.18 PR,

Ipm_counter_rtl_0

CLKEED—— [k —>Q[0.3]

1.18 FPGA |4k &

11. fgsei,
1 #E“ File—Create/ Update— Create Symble Files for Current File” fy 4>, & 24 /] ) CNT4
BIE A —AFF5 o, E 1. 19 B,

10



% 1% Quartus T A |1H &

Quartus II E:/edaexn/top — top [cntd. vhd]

GIE0E Fdit View Project Assigwents Procexsing Toolz Window Halp

[ B e S M, @@ T DO N O B A G
pro @ Open Cerl40 -
S Close covrs (63 1 LIBRARY IEEE;:
i 2 USE IEEE.STD_LOGIC 1164.ALL:
41R) Rev Project Yizard 3. MENTITY CNT4Q 12 "
" — == 4 = PORT (CLK : IN STD_LOGIC: — HeE S
@ Open Project SO s Q@ : BUFFER INTEGER RANGE O TO 15 ):
Convert MAX#PLUS IT Project 3 6 ZIND CNT4:
Save Broject e 7 @ARCHITECTUSE behav OF CNT4 12
Close B = 8 ® BEGIN
28 FK0Ject s 2 = PROCESS (CLK)
W 10 BEGIN
< A 5G] TF CLK'EVENT AND CLK = '1' THEN
2T Save s % 12 Q<=Q+ 1;
4 . S G 13 END TF:
s * 14 END PROCESS:
ﬁ-, File Properties % 15 END behav:
.
Tas
Flg
gy Comvert Progasming Files Crests AL Include Files for Curremt File
«
W = Create Yerilog Instantistion Template Files for Current File
| @ Page Setup
Create VHIL Conponent Declaration Files for Current File
{[D, Print Preyier
& Print Curl4P
Recent Files »
Recent Projects »
Exit ALLHFA
| b-& RIL Viewer v Create/Uipdsts IPS File
¢ > Craate Board-Level Boundary-Scen File..

xT = T p -

B1.19 fIZExH
12. 4w DECL7S WJIEFEF Smik i K,
HE 13 1.3 811 MR, e BOFWE NIRRT MR, EEIEERE
¥ DECL7S it A CNT4 [R]—/4~H%H, BFWTF .
LIBRARY IEEE;
USE IEEE. STD_LOGIC_1164. ALL;
ENTITY DECL7s IS
PORT (a : IN STD_LOGIC_VECTOR(3 DOWNTO 0) ;
LED7S : OUT STD_LOGIC_VECTOR(7 DOWNTO 0) ) ;
END DECL7S;
ARCHITECTURE behav OF DECL7s IS
BEGIN
PROCESS(a)
BEGIN
CASE a (3 DOWNTO 0) IS —— Y
H, %
WHEN "0000” => LED7S <= "00111111"; -8/~ 0
WHEN "0001” => LED7S <= "00000110"; —-- /xR 1
WHEN "0010” => LED7S <= "01011011"; -- %/ 2
WHEN "0011” => LED7S <= "01001111"; --%/R 3
WHEN "0100” => LED7S <= "01100110"; -- @/ 4
WHEN "0101” => LED7S <= "01101101"; --@/R 5
WHEN "0110” => LED7S <= "01111101"; --%/5R 6

11



e
1

i
c sl

{404 08 LI AR

WHEN "0111” => LED7S <= "00000111"; --&/xR 7
WHEN "1000” => LED7S <= "01111111"; -- /5 8
WHEN "1001” => LED7S <= "01101111"; -- %/ 9
WHEN ”1010” => LED7S <= "01110111"; --g/5 A
WHEN "1011” => LED7S <= "01111100"; -- &/ B
WHEN "1100” => LED7S <= "00111001"; --&x C
WHEN "1101” => LED7S <= "01011110"; --/Rx D
WHEN "1110” => LED7S <= "01111001"; --%/R E
WHEN "1111” => LED7S <= "01110001"; --%/R F

WHEN OTHERS => LED7S <= "00000000"; -- W54 I
END CASE;
END PROCESS;
END behav;

1.4 gl )z S

T T EE B A T0UE S .

£ Quartus [1°F-& 1, (i FIEY gt A sl B IR E R AR R FE e G % 1 L AN
BTFREFEANR, F Quartus I BB 4kE 5 XA A EIE SCAF Y 48 9 gdf” 8 “bdf” .

1. $f7“File—New” 54, 5 H A& 1. 20 Frs X 3EHE , £+ “ Block Diagram/Schematic

File”

SOPC Builder System ~
= Design Files
AHDL File
Block Diagrar/S chematic File
EDIF File
State Machine File
SystemVerilog HDL File
Tel Script File
Vernlog HDL File
VHDL File
Memory Files
Hexadecimal (Intel-Format) File
temory Initialization File
- Verification/Debuggng Files
In-System Sources and Probes File
Logic Analyzer Interface File
SignalTap | Logic Analyzer File
Vector \Waveform File
- Other Files
AHDL Include File
Block Symbol File
Chain Description File
Synopsys Design Constraints File

Text File
oK I Cancel J

E1.20 fIEEEXH
12

[




