Quartus I #R{IF-AHR1HE Q

T EDA HARMATHFRE W, W EiZH EDA T H, A&EN4 EDA Sk T H
Quartus Il AYBITTHR AR ARG 3T Quartus [113. 0 SEE— 13524,

3.1 Quartus I %iFEfE

Quartus [ J& Altera v F 7 21 42 #E B ) FPGA/CPLD JF & #5% , /& Altera §j—4C
FPGA/CPLD £ W & 38 MAX A+ Plus [ /% 5857 e AR 7= & D 68 98 R, A & 48, 1
5. Quartus [T HAERN T Altera 23 ) FPGA/CPLD JF & it f 1 #6 l  ir & T. 2 i
SO O T, S R T R TR B AT LA AU B A S iR

Quartus [ B PUTRE

(1) SZHEZ W8P B 73 H7 . LogicLock TM 5& F R 11T . SOPC(AI i fEt 7 R 48) .
ik SignalTap Il #5850 as I RAG SR TH,

(2) T 5143 Be Ay 29 3,

(3) 3K HDL Z8 A RE T .

(4) f18 Maxplus Il B9 GUI, HZ& 5 fli Maxplus Il ) T8 Fa 53 I 3] Quartus [ TF &
Wi,

(5) X T Fmax M B ARG HIROR

(6) SCHFRYARFRIEARZ

(7) % Windows,Solaris, HP-UX I Linux % £ i #e/E £ 45,

(&) $R-AULSE =7 T H  Zr & A B .

Quartus [ 84 XA A4 . OFPGA, FEH S Stratix &5 184 Arria &%,
fiK#4 Cyclone % %1; @ CPLD, £ 2 A MAX I £ %1 . MAX3000A % %1, MAX7000 % 41| #l
MAX9000 %51 %,

Quartus [ A4 T 58 8 09 27 GBI 5E , BB E 40 /2 51+ 2E5K Ly vl 2 2 4
AL T AR . Quartus [T B TH I R A9 RS B B AL EDE H P BtV EDA



* %3% Quartus Il BT AkisE 31

TH S A KA AT A B AR R v, AT R e i — A BT AT PAAE B
TR AN R B B R IR AL . 6 Quartas ITARPE AT LSS W5 1 3R 19 BT B B, & 02
— AT A B T A4 S A R T 5

A Quartus [T BTHRFEMIE 3-1 B, Z58 A WA A58 8 A 80 i A S
B T E TR AR

BELHA
(Design Entry)
Loy HhkESrH
(Synthesis) (Power Analysis)
15 R A % = il i
(Place&Route) (Debugging)
J R
Hif 12 437 =|  (Engineering
(Timing Analysis) Change Management)
- ‘”IL : B} LT
(Simulation) =| (Timing Closure)
G i FIAC
(Programming&
Configuration)

K 3-1 Quartus [l B IR

1. %3t % A (Design Entry)

(1) A% % (Text Editor) F1 T L AHDL . VHDL il Verilog HDL 3 7 A J Tel I
AT A SCAR R,

(2) 4 4% (Block Editor) HI T A5 IR FIAE 5] 14 I8 X i AR 2 4 DR B0+ 2L

(3) 75 g 4% (Symbol Editor) H T8 & Fl 4 AR 2 T BE 2 DI RE R B | BE AR BT Bl
B SR FE LA

(4) i} MegaWizard Plug-in Manager Z57. Altera Z I REfREL [ LPM ZhEER 1P ZhEE,
T Quartus Il # A4 H1 EDA #Fiti A 54246 T EPHEiT,

Bt A BRI T Quartus [T AR e 4 48 4% L SCA G 8 2% . MegaWizard i 7445 21 2%
HEDA Bt A T H S5, DLRGE AT P iy A S8 W] i 23 C 9 4 A% ( Assignment
Editor) B E M IR AR AR

2. 224 (Synthesis)

Lia K HDL 65 R S5 B A B PE 577 80) VAETT  RAM i fiih & 445 45
FEAR I B8 05T 20 R 3 R (28 30 T AR AR 5 BEOR (YA DAL BT A i 1Y 32 B
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HEHE i edf PISRICHFER vam MRS ST AEFRERS XL (A R AT A S 8. BR T Quartus
I #K ) “ Analysis & Synthesis” iy & AT L5 G WA E S = & & THAKRS
Quartus [ FAFEC A6 A edf 8 vam 3CHF,

(1) AT LA 23 07 F 25 & (Analysis & Synthesis) #5573 87 5 0 3C#F, 8 57 T F %%
P

(2) &1 BT (Design Assistant) MR8 53100, A6 25 35 3+ 09 7] S804 L

(3) #it RTL Viewer o] & F 1 JEHEE

(4) Technology Map Viewer &35 i1 Y JIE 20 50 B Tu 4 & HIH R J5t B3R AE

(5) HHZE 4 (Incremental Synthesis) & F i 7 2 2 2 136 9 B2 14 28 WG58 43, o] LK
BT SRR s BT A X FE UL B Al BB T AT Analysis & Synthesis., Ifi A 3 5% i T
2 A HAB ARy

3. H By A & (Place & Route)

A1 JR A e iy A S 2 458 J5 B9 R 2% 32 301 Quartas [T BCPE v A J5) A 22 8 TR R 2
BERI N, PP 2R 5 AR AT A U BE IR ARVERC . e B 2 8 ) BE 0 TG 45 e AR 4R T B
HEAT AT LTINS Y 43 B o I 18 5 AH VL 9 5L 3% A A5 | A 23 T

4. 4 A (Simulation)

15 F.53 2 DI RE O FLAN 205 1

i e)j B (Functional Simulation) 55 UF H i D) B8 & & 7 & i 1T 22K ; VHDL i &
i SR VESE o AT BB AN A 2 s L gt T DLW S i . e B R TG
I 28 458 D e e T H i I A 1 L S U S B A R R R

I PP )5 H (Timing Simulation) 7 1 SERF B BEEL L o S Wets i i) TAETE O, nl LI
i ] Quartus 11 S BLHY 5 B T H 4705 5. o] DU 28 = T B X8t #4705 5, o
ModelSim {5 H T. A,

MR A5 385 e S5 1) f ELR AR, AT DL AT I 3 5 L

5. #f2Ae B & (Programming & Configuration)

FEAR R G % Altera #% 14 #E 17 % F2 FI L & . 045 Assemble (ZE 4 8 SC 1) |
Programmer N7 AL 9 BT T FH 2 4 44 Bk R0 35 20T %) 4 20 SC AR ) R A 46 2 2 SO /R4, R 20 3)
CPLD/FPGA (Programming) . WNAE 7 0F B30 i, A8 2 07 DIOKE 38 BL 7 B 7= A= 1 28 14 2 F
SO 3 E CPLD 8 FPGA H (FPGA (1% % f2 18 % Ak 9 “BC B ™) . b vl LU ] Quartus 11
Programmer 70 57 J AR X 25 14 147 4 P L &

6. 44X (Debugging)

SignalTap Il i #53H1 L F1 SignalProbe T R8T L4 B P9 &84 44 15 55 F 1/ O 51, [8] B
RGN U RGHEZTT, SignalTap [ 285 Hras il D28 A B8 FPGA N &R Y 52 {5
45 . SignalTap [ AT LAYEAN S W B3 BUAT A1 Jm A5 22 19 155 60 T K 3 30 H B b ke 8 0 1R 5
TR A7 2 B i g | A DT IS 00 S BT 53 A — IR i

T e T B4 SignalTap 11 3% % 4> #7 {X . SignalProbe Zfj fig . Chip Editor. RTL
Viewer X Technology Map Viewer,

7. AL M (Power Analysis)

IAE 53 A FH LA T B 8 B AR 43 B v] LA € W0 46 A0 T AE 23 B aod 2 v 11 finh 2% 3 3
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BILR L B 15 s SR DR 23 A ik i vh Al A5 530 35 A 3 it S 3k ] DAUAS E T
SR fih AR X T A B AR Quartus ITEPERE 0 MR BOTH RN RN BE L BORME AT R 1Y
(EREALEAL DS

8. B A 4 #7 (Timing Analysis)

IF 43 B 78 56 8% G 5 1 [B] B S0 Bt 4T I 2304

9, B A& ¥ (Timing Closure)

AT LA T 2 0 T T8 AR R A F Fitter A2 0000 2 8450 Ry , & & I P 43 BE L LogicLock
DI 73 P LA K B A 4 A 8, . 7T A T 26 (5 B AE BT rh U OB B AR L R AT I 20T
1 B3 B A LogicLock X84y B , 3k B 7 1@ i,

10. T#2 ¥ & % #2 (Engineering Change Management)

Quartus [T HCPF Fo V78 58 B 2 196 22 J X e b4 /0N A B R A TR B B 5% (ECOD
A E A% X B BCHE R AT ECO TE G, A J2 T 2R AR RS 3 Quartus I Settings Al
Configuration 3L (. gsf) . XTI THECHE M ECO B 2l T 38 A S it — A /N A9 5 BT 428 47 52
1) G 1

3.2 J&T Quartus T BYRETFEHI

Quartus [ &% K.

(1) g7 TR,

(2) #37 T.#: File/New Project Wizard,

H b5 7 8 DE2 SC30 AR 1 FPGA & i Cyclone Il &4 EP2C35F672C6.

B TAEH S 488 TRIRZFR A TR SO B, 2 EDA T.H.,

(3) #57. VHDL 3 fF: File/New/ VHDL File.

(D) EZESEAK: Project/Set as Top-Level Entity,

(5) YRR K Processing/Start Compilation,

(6) #7405 B SC . File/New/ University Program VWF,

Insert Node or Bus,fii A2 WK{H ; BB B AL RIF,

(7)) WA E . Simulation,

(8) 75| E . Assignments/Pin,

(9 T#: Tools/Programmer,

3 HEL I R AT P B R G T I B T AR T LA 10 2 B O )L A 40 VHDL 53 S8
B 4

EDA ¥4 JF & ¥ 55 5 Quartus Il 13. 05 FPGA 5 B & ALTERA /A & Cyclone [l
EP2C35F672C6; S24a%e E DE2 JF &tk . ATl Wit A (28 & 05 5 9 B2 B 8 X 53 4
i FL B O HEAT AR R S, T T 2 H ) B S A

iZ1T Quartus I 13.0 #F ., WS L Quartus [I BArzE 7 80F . 7T BE & B H A (E
B TP A B O BRI OLHE AT SRR TS AN 3-2 sy AL,
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(@ Quartusmss-it W RS TR

Fle Edt Vew Project Assgnments Processing Tools Window Help §) Search altera.com
DBH@ % d 9o ].?{éﬂhﬁwr@éﬂbﬂm »
[Project Navigator 18 x

iy Compitation Hierarchy

By teerarchy r@!’h l 4" Design Units 1 ""-_‘]L’

(rosks 08 x|
Flow: |Compilation +) (= B
- ‘ —
: {11
T j @ information
- f_‘a]"::s‘s""”’"-"" @ Documentation
" — i @ Notification Center

[ P—— '
E@@@ T <<Search>> <7
1

|| Type ID Message

Connecting to Altera web site... 0% 00:00:00
—

¥ 3-2  Quartus [T #FZRIA 5

3.2.1 EitHEA

1. et

TETHRAL A A SO e s 2R A9 e 87 i 44 - AR SCn 44 . i New Project
Wizard iy 481 2 — /N #r TR,

(1) 7 Quartus [ BT F 473K H474 File>New Project Wizard, 11 3-3 Fiw .,

(2) BRI TSR B 1, A& 3-4 TR, i Next %4,

(3) Hl TR Ar 44 %7 1, A&l 3-5 R,

FEAZXIEAE 8 8 TAE H ok TR TUZ X4 . fFE RS, TR A5 3T
T0U)22 SEAR 44— 350, HLL AR 24 SR 24 R 7 BE T Sk 80T o 5 ) S 4 s . X LB —
AT A expl, T2 B WA expl, KNG AHUR, PAds Next #2241,

(4) SR BT SCPR I £ DU, AN A 3-6 R .

TEZ IR HE AT 25 A A 2 B4 i SO AT H b, X BLRT R VHDL
FEFP AT UM ASE = 5B e M R SCrF . 38 F U8 in R SO B 26 &2 i 31 T2 1Y SC s
. ARV AL A L B Next #5041,

(5) HE SR RS R S B8 U1, A&l 3-7 iR

TEZRHEHE tp L35 5 B AR B 1E Device family N F751 FAE o gk £ 25 14 22 51, 4 W i 78
Available device §1) 3% H1 231 1% FR 51 B 25 1 5
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O ew... Ctrl+l - = - —
& Open. .. Ctrl+o s MM@
Cloze Ctrl+Fd ]
:MﬂmWWMmeamWWw&mmm,mu I
e ject... . Project name and drectory
® Open Proje . Ctrl+] - Hor e et ety
Conwvert MAN+PLUS II Project... L] Project files and ibraries
Sive Pisiert . Taiget device family and device
Sio it . EDA tool setlings
Eloss:Lrajact You can change the seltings for an existing project and speciy addijonal project-wids seltings with
R — — the Settings command [Assignments menu). You can use the varous pages of the Sellings dialog box
B save Ctrl+s to add functionality to the project.

As, ..

Save Current Report Section As...

File Properties...

Create / Update »

Export,.. I

Convert Programming Files...

) Page Setup...
[& Print Preview

g ™ Don't show me this introduction sgain
& Print... Ctri+P

Recent Files »

Recent Projects 4

<Back [ Wext> | Finish | b

Ezit Alt+F4

B 3-3 Bl TR B 3-4 Gl TR E 0

0 Tew Proy .l.‘.!ﬁ'.. j

Directory, Name, Top-Level Entity [page 1 of 5]

What is the working directory for this project?

F:/FPGA [ms)
What is the name of this project?

expl| [
What is the name of the top-Jevel design entity for this project? This name is case sensitive and must exactly match the entity name in the design file.

=
Use Existing Project Settings...

B35 Bl TRERME D1
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Select the design files you want to include in the project. Click Add All to add all design files in the '
project deectory to the project. Mote: you can shways add design files to the project |ater,

Remove |
Propesties I
Up |
Down |

< | ] »
Speciy the path names of any non-default ibranes. User Libranes... |

< Back Next > Finish | B |

B 3-6 Bl TRAERE D 2

ings [page 3 of 5]

Select the family and device vou wank to taiget for compilation.

~ Dievice family Show in ‘Avalsble device' it

Family  [Cyclone = | | Package [ ]
Devices I»ﬂ 3 Fin count. IA"‘Y j
 Target device Speed grade: |Arw |
™ Auto device selected by the Fitter ¥ Show advanced devices
% Specific device selected in ‘Available devices' st I™ HardCopy compatible only
Available devices:
Name | Comv... | LEs | lef IMomo: | Embed. . I PLL -
EP2C35F484C7 1.2V B216 1] 4
EP2C35F484CH v 33216 322‘ 433&!0 70 4
EPZC:EH&*HB 1.2V 33216 322 483840 ?ﬂ 4
e 3 e T =
12V % ramnl |
1.2¢ 70 4
1.2y 70 4 L
1A mn 4

—Companion device
FPGA | =l

¥ Limit DSP & R&M to FPGA device tesource

< Back Next > Finish | nE |

B 3-7 Qe TR4EEE D3

R TP R B BT 24 AT LLFE Package . Pin count.Speed grade 4751 FAE 1 43 i i
PEOMFR B e 51 B 5 A ., X B B AR AR R 1k % DE2 SEH bR b FPGA & fr
Cyclone Il &%) EP2C35F672C6, i Next #7411,

(6) #Lih T H3% & vUIA , W& 3-8 FIrR . Exﬁiﬁﬁﬂlﬂﬂmﬁiﬁﬁ:ﬁ EDA %4
B B F4 8T TH ., 7E Design Entry/Synthesis X P8 E8 =F 25 & T H, HRi i I A



. #3&F  Quartus || BHFARIEE

Z B4 Synplify Pro; £ Simulation X H1#8 2 % = 7 B T B, — Kk 3% ModelSim; #&
Timing Analysis X H$§ & i 2081 T 5.

e

Specily the other EDA lools - in addition to the Quartus || software - used with the project.

r Design Entiy/Syrthes:
|| Tootrame: [ |
Format I _'I

™ Aun thés tool automatically to symthesize the current design

Tool name: [<None> =
Fomat I LI
™ Aun gatedevel simulation automatically after comgilation
r Timing Analysis
Tool name: I<None> E‘
Foamat I LI
I™ Run this toal automatically after compiation
CBack Next > Finish | nE |

B 3-8 Bl TRAERAE O 4

FikE A “None”, W E R ] Quartus [ RAEEH T HE, A TEMH Quartus 1l k44
AW LEE T E B TE, R T # ., Al Next #41.
(7) 5 58 B A ST, AN &l 3-9 PR .

‘When you chck Firish, the project will be created with the fallowing settings:

Project deectony.
F/ERMH /ewpl/
Froject name: expl
Topdevel design entity: expl
Number of fles added: 0
Nurnber of user ibraries added 0
Device assignments:
Farnily name: Cyclone Il
Device: EP2C35F6T2CE
EDA tools:
Design entrp/synthesis: <Nane>
Simulation: <None>
Timing analysis: <None>
Operating conditions:

Core voltage: 1.2
Junction temperatue range:  0-85 3

K39 BIETEREEEDS

37
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E 26 AHE AT LU B TR i AR R R O T H B A JIUH 44 TR SR A e
PRECA AR B PERCE e PR AR F SR T T BRLESE —T7 EDA TR, f&)5 $ili Finish %
) R e

LR

SE LG 38 T LAAR 4 3 1 SE BR AR 06 I B BE AT E R i B AT SR A A
Assignment—>Setting—>Device, 5 tH 41 & 3-10 B 7~ A1 . BB 15 B 0 I HE AR O N 25

Settings — expl

Category:

H-H-EH-E

General

Files

Libraries

Device

Operating Settings and Conditions
Compilation Process Seltings
EDA Tool Settings

Analysiz & Synthesis Sellings
Fitter Settings

=) Timing Analysis Settings

Azzembler

Design Assistant
SignalTap Il Logic Analyzer
Lo Analyzer Inerface

Select the famdy and device you want bo target for compilation.

3

i Device family

evices: A |

Taiget device
" Auto device selected by the Fitter
(+ Specific device selected in 'Avalable devices' st

— Show in ‘Available devices' ist—

Package: Ay - I
Pincount:  [B72 - I
Speed grade: |Any v I

™ Show advanced devices

= Simulator Settings | £ Oifier: n/a Dewice and Pin Options... |
PowerPlay Powet Analyzer Seltings
SSN Anslyzer Ayalable devices:

Name | Cotev... | LEs | Userll.. | Memor... | Embed.. | PLL &
EP2CISFE7206 12y 33216 475 80 70 4
EP2CISFE72C7 12 33216 475 483840 70 4
EP2C35FE72C8 1.2 33216 475 483340 7O 4 =
EP2CI5FE7218 1 3RE 475 483240 70 4
EP2CS0FE72CE 12v 50528 450 534412 172 4
EP2C50F67207 12 50528 450 534432 172 4
EP2CS0FE72C8 12y 50528 450 534432 172 4 =

|~ Migration compatibilty

Miration Deviess... | =l
| O migration devices selecled I Limit DSP & FIAM ta HardCopy deviee tesotitce:
L L
ok | Cemcel |
% |
& 3-10 3t H 3B i & 4 5 HE
2. EIXABmB I
MTREN G TR SR A . AT LR A Z2MOE WA 5. L VHDL

T E SCAf A g SCAS B A0 5 vk 5 BAROP R
PUAT R B AT A File>New, W1 & 3-11 Ui~ £ WIS 8 VHDL File U4, Bk
OK F¢ 41 J5 BV AT AE 58 11 Y %7 11 8 A VHDL #2)%
A SERE R Y O R A 58 BB S L AT SR L 4 File— Save (G B A 28 B f— A7 1 SO
20 BB T S @ B S A AT AT T — 2 HmiE T .
PSR ANF .

library IEEE;

use IEEE. std_logic_1164.all;

use IEEE. std logic_arith.all;
use IEEE. std logic_unsigned. all;

entity expl is
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— New Quartus || Project
| SOPC Bulder System
- Design Fies

| |- AHDL File

i~ EDIF File

i~ State Machine File

i~ SystemVerilog HOL File
Tel Seript File

|~ Vetilog HOL File

EI Memoty Files

' Memary Initialization Fie
B Verification/Debugging Files

\— Logic Analyzer Intesface File

'—Vector Wavefomn File
B Other Files

|~ AHDL Include File

i~ Block Symbol File

i~ Chain Descrption File

\ Block Diagram/Schematic File

|- Hexadecimal (Intel-F ormat) File

i~ In‘System Sources and Probes File

i~ SignalT ap Il Logic Analyzer File

- Synopsys Design Constraints File

ok | _coca |

Bl 3-11 it Scfbfm Ak #E

generic (n:integer: = 10);
port (
clkin: in std logic;
clkout: out std logic
W

end expl;

architecture a of expl is
signal count:integer range 0 to 10;
begin
process(clkin)
begin
if clkin'event and clkin= '1"'
then if (count=n-1)
then count <=0;

else count <=count +1;

if count < (integer(n/2))

then clkout <= "'0";
else clkout<="1";
end if;
end if;

end if;

end process;
end a;

LT 3 56 N iy A I B S 10 20D BE
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3.2.2 &8

Quartus [ #4415 250 I H 43 B V256 Ll B0 A0 R A0 48 S0 A8 0T 80t
I U T B S

1. %#&F

G PR UL B A 5 AT LSRR N R RSB AR A ] 2R ] R G I

AT B A4 Processing—Start Compilation, #E47 4 %1%, LR 3-12 Jf7n B0, 6
TT AN ERE GRS A RGBT AT CEDA BRI 2R 0 AR R

Tasks P& x|
Flow: [" '] [r ]
Task (17 ] Time
» * Early Timing Estimate
g b P Fitter (Place & Route) 00:00:11
L 4 b I Assembler (Generate programming files) 00:00:04
v 4 P TimeQuest Timing Analysis 00:00:03

b P EDA Netist Writer |s
* Program Device (Open Programmer )

ol ™ [ »

F 3-12 4wk n

S PETT UG ARG PR s G R
G RSSO BN AN 3-13 B A B R SRR R B s . W SR B R (R
V7R IR B E) VHDL SO, A sl DR AR, FOBT b A7 2 A BB EAR iR 15 Bl .

Quartus II

RN

@ Full Compilation was successful (3 warnings)

&l 3-13  ZmiRREE N E 0

P EAS T o SO G 13 DR 2 AU 1Y S5 TE AR RRE TR AT B8R G S R R, AT 4R )
5 RAH G 1 7 B A S AR

G356 B HEAT 51 3 B

2. 3l oy e

TR I A SO R T Z AR B S IR P 29 5. 3 e 51 IR R T 3
PR A/ i R AE S48 8 B A SEAS TR Bt g | B Y B AR M R R R B AR L g8 E T
BT A 5 IR e BRSO S X A R B AR B 51, BT 2 i,

5B 43 BE B 24 S8 O R R A RS ARSI R ARG S R T H A
FPGA/CPLD ZiG A Ry A £ 0 YR 45 T B B A AT /A k. i ml LU Quartus [T 4%
P B 5 T B Assignment editor I Settings HE%E JEA7 51 B /0 B A F 00, 51 &,
PATR B4 Assignments—Pin planner, 3 13 SLET AN 3-14 AR



. #3F  Quartus || BHFRIEE

;
§
5

I8

&[5 BN & H |4
W = B9 polut |8 WP
=

UM G

‘ « [ »
| ‘:Mahmﬂmmhmh'hmmlm{sjmm[ﬂ.

X Nemed [ ]« Edt x| J|[PN N2 Filter: [Ping: al =]
Notde Name | Direction i

1

I dkin

3 <<new node>>

B 3-14 & L5

(1) BEEESIH,

WHZEA R . TR P 4% 5 A% oo 0 & W B R 7 0% O, 78 4% 510 X R Y
Location %5 [ AL XUl BRUAR » 3L HE H BRI (0 A (6 T 5 D 4 ISR ke B L i — 51 L
A AR A A G S X e T — ME S g eie . 8 LR A
5 clkin HUELE pin_n2 51 & 15 clkout HUELE pin_j22 51,

ARG 5| I B BUE Bk T DE2 SE8 i, 2% DE2 i U 58 O &ME 5 1Y BiUE

(2) BT A 5| 0B 2 56 B Jn B EE T HE AT — il 4 5, BUAT SR B A 4 Processing = Start
Compilation,

SR G T ERELE R . W e A A W AR R

3. FALME»H

SRl a4 R P T 8 OCF. SOF Ml POF, S8 {7 F 2% 5 56 0F i, W] i & 4
B 42 2 R (Flow Summary) . 7EZ 4R 1 0] DLE BRI SE R 4 L 7 85 O R b
HHT Z /D8R,

U PRGE RUR L T Ak S AT SEI0 Y 0 B LA BGGE 2 B B T AT M T TR B R 2R

3.2.3 {FE

SE BB I H A ZR A LA S R AT A A IR B Quartus T ECPEXS B9
IREFNI FP A7 05 0, LS UE B3 B IE R . 20 o =20 3R O 2 il b B i S

41
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testbench, A RFI B AN 5 @ XF 7 B0 8% A0 5 2 MOk AT B8 I AT 05 5 @ WA 73
Mrils A5 2R

1. Al & 2B A
T e BN — AN R SO BN SO R O 1 IR A T A ST R g R T
WA X5 AR B B SRR R R SO CovwD) VR SO vee) TR iR M H SO
CothD) o B A0 il S S 5% i T Sk
TEY R/ TR T d S — A8 SO AT 4 4 File>New . ¥E# University Program
VWF, #ii OK #2410, & 3-15 Frzs , WAl LT IR i 3-16 Brzs i 2 8 23 1

B 3-15 5 E P O AR E

Master Time Bar 149250 o|o|Poter [ 14Bns  Intevat 3/ps Stat End

BrsErs s L@

N
e

>
®

Value at PE 10.0 ns 20.0 ns
14.93 nx 14. 925 nz
A

v.,
=@

-

o In x
& & a Lo

o

P)ﬁ

K 3-16  PWIEgiEE 0

eI i 60 0 10 BRI 07 B TRD R BE A Tpes o A R 7 L A TR B AN 6 JE T e R, T

AT LLAET S B4 Edit—>End Time, # 1 W08 3-17 7 695 06 HE , 7832000 15 HE b AT -
i SR 7 LI AR
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maee e e
Time: IZ.U |us vl

Default extension options:

Extension value: [Last clock pattem -]

r End time ion per signal
Signal Name Divection Radix Extension value

Bl 3-17 i B A [R] 36 3 AE

A B EL S R 2ps, Bty OK #4224 .

2. ERZ WG AT NN Tk

W 3-16 iR % 1, 7E /53 Name 81 1958 AR 7 ZE 55 A PRAE S S B b 4% Insert—
Insert Node or Bus BEX, W5 13 41 K] 3-18 7 (8 0 345 HE , 1% 2ok F8 ] DL 3d 2 #F 42 31 Name
G 28 AR X 58 B .

'lnserl Node or Bus
Name: | ok |
Type: | NPT -l Cancel |
Vahietype: [ ILevel | | Nods Finder... |
Radi [asci =l
Bus width: |'|
Statindex [0

™ Display gray code count as binary count

= ]

B 3-18  Hf AT A ol 2R XS AE

FEFE 3-18 Fi 7R XHEHE T, $ifi Node Finder 40 ) #4181 3-19 F 7R (XS 35 HE , 78
Filter ¥EI i, ¥ 45 all, By List #4, BT B A9 % A /i 1 {5 5 #4 7€ Nodes Found #2F
1127 K, IR BT 9 5 s B B0 B 5 A Selected Nodes #21, 4n 22 fin A
A ERPIE AT A ) B R S>T HA

1£ Node Finder # M B OK %4l , HFE Insert Node or Bus % 1 4k4z 8 OK #5458
BT S as .,

3. mBIMANAZ T HTG

B SRR 5 o R U7 B B4R 5 R IR T 32 A 1 S R i T B R AR
P 3-20 X fiy TR AR H AT 5 04T 1 30T
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- -
Grotefinder. TN TR =

Named: Fiter: [Pins: al ok |
todkiel = (o) st ][ concal
Nodes Found: Selected Nodes:

b, Type Name Type
- diin Input 5 dhin Input
o4t ckout Output 24 dkout Output

B3]8{3]3

B 3-19 Node Finder XJifHE

T 3-20 i 7n AL L AE Name £2°F , 3%t clkin #y A B EE S, g% vp i (5 5 oo 2s
R, BT E T B4 E S, dy e 3 i 3-21 Fros BY X 3G AE , 76 3% 3 TR HE$8
FE S A B R AL A S S

kA _
B e E[E9I 0N . =
W = dat &
—Tm.j-w
— satme o [m ]
A Edime 20 [u <]
E ’3&' ~Base
THE 5 (ERTEFE O A CPHE SRR € Clock settings
I i Py 0" e el 1 I =
@ Time period:
g § Beid [0 [ 3]
el A )— XE Y8 ——( B Lo e
JenEX e T = 1‘*?" -
X2 Y@ il Duyocle (3} [50 =
M EREEE A (B 4 ok ]| con |
Fl 3-20  WR{EH IS L9 Pl 321 B BPE 5 1 E XIS AE

Wkt clkin BB 55 R HIH Ins, BIGRAHDI N 0, S bl 50 %,
WS BB S U B D SCPR N 3-22 R ARTEZSCIE . SCHEIR B4 R * L vwi,

Value at P-P* 10.0 ns 20.0 ns
14.93 ns 14,925 nz

Kl 3-22 & EEAGS IG5

TRUWARAT I SCE 2 5 SO IR 4 — 2L
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4. REGAE
FEIEAT O5 FLZ 0 B B AT — S8 B AT e e @
4 Simulation, 3t 41 & 3-23 7R %G HE , Quartus 11 4K Dpie

PREEAE T PN 2R 05 B . DhRED B 5 BT & :E xmm
A B SR Yy Be 05 B, O B R i A an i/ 3-24 :.. Generate ModeiSim Testbench and Saript

s o [l 3-23 fFEE O
NLEL 7 EL25 AL L W E B ol A % B IR 2 A OE R L B A
ToiREE ] N ARG LT . K 3-24 PR AT LLE )L THEGER 10 ST RE B L SE B,

I @ Simulation Waveform Editor - [expL. im.vwi (Read @w
Be Edt Vew Smuaton Hep 5 Search altera.com )
U R[E) Ao A Z N EREE TR S [E
Master Time Bar: 0 ps B B Ponter:  146.42ns Interval: 146,42 ns Start: End:

ok p.0ns 150.0 ns 240.0ns 320.0ns 400.0 ns 480.0ns 560.0m
at [ 1 i [ ) V P
pRne ops
n_ | din BO 1] ]! ]! N NI M/ 1Y ]! ]! ]! ] My ]
| dout  BO | J | | | J | I
n ] v
0%  00:00:00

Bl 3-24 10 434045 B4R 4

ity SR BN A BRSO OIS A T R AT G % X D RE O BT L AT
BT A OB Y 117 EC I 45 S AT E

3.2.4 HEBRE

i Quartus 11 B4k T8 HINRE 5 400 e B 20K G Al R F A T g B A G 2

Quartus [T 3k F& AL T DU Fh 2 2452 X

(1) #sh#B17HEE PS(Passive Serial Model) ;

(2) JTAG B

(3) BT T HEKE L ASC(Active Serial Programming Model) ;

(4 BTN (In-socket Programming Model) ,

— M BN L BRI R A JTAG B F 8k, R #0070, 2 By JE T )
FPGA ) SRAM 5ty J5 #21¥ 2% (H I O 20 2 B (8 TR, it e lis . 2
KH AS X Z X RF T8 FPGA &L WH)F EBFEASER,

T4 AR R 2D PR

(1) AT A4 Tools—>Programmer ., A % {4 2 A2 F i B X6 HE L W 3-25 Fis,
M 7E Hardware Setup #4045 31 SCAHE v i 78 No Hardware, 36 B H #3834 B 1F , A fig
AT

(2) %8 DE2 SC8 R USB T2k 4k, H 4 DE2 Jid, , 8y Hardware Setup %4 , 5§ ) T
P BEXTIEAE , AN & 3-26 T 78 . fE Currently selected hardware F L5 R HE Fp 5 H T B %7
B AT LAGE A 4 R L 4L X DE2 SEB MR e % USB-Blaster, XUy e M I, 5 AT 1 X 15 AE
56 R 1%
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@ Quartus IT - G:/E&¥fH/expl/expl — expl — [expl.cdf]
File ;dit ?‘;o«:ﬁ?g_ I_ool:_ !__iml_a_w

2, Hardwase Setup..| | No Hardware Mode: [JTAG ~] Progiess: 0%

[~ Enable realtime ISP to allow background programming [for MAX || devices]

2 . Progeam/ Blank- ; Security
P Gta I File IDewc.a lﬂmlmm FUmdo I Configue | Yeil¥ | Check I Examine | Bit
expl.sof EP2C35FE72 OO2FESB2 FFFFFFFF ] ] L] W]

(@ AddFile..,

JFor Help, press Fi | L ﬂ

Pl 3-25 i 1 2 2 AT I 20 0 375 HE

Hardware Setup [%]

Hardware Settings | JTAG Settings |

Select a programming hardware setup to use when programming devices. This prog g
hardware setup appbes only to the cusrent programmer window.
Cuirently selected hardware: | USB-Blaster [USE-0] ﬂ
- Avadable hardware items: i
Hardware | Server | Port | Add Hadware... ]
Local USB-0 -

[l 3-26 M {442 2& X G AE

IEAE Currently selected hardware | $75) FAE H %A T8 USB-Blaster, W 7 5 42 2%
USB-Blaster I 87, L3¢t B2 40 F »

| CRAIDLENTD (R W EE: i Dlng i1 g CVELD fng §-S-R=821E1) g CHINEESUSEEX AN ELD g
LUSB-BlasterYCEUbR A7 8D 1645 58 9K 2 72 )7 — 91 R 5 L 8 L~k Rl R b
B E SRR R BT TR SO 2 ¢ :\altera\13. Ospl\quartus\drivers \ush-blaster,

USB-Blaster IR 25 7 J# 7F Quartus Il %% H 5% T, B\ altera\ 13. 0Ospl \ quartus \
drivers\usb-blaster,

T 8t Hardware Setup 3% 41, 76 T $i 5 Mg H v & #] USB-Blaster 3£,

£ Mode T HigRAE £ T 4005 2, By Start #2458 ARE AR B0 SO 2030 48
By R,

A L £ JTAG F #8550, Program/Configure #EI#E T ¥ #5, #ifi Start &4,
W.%Z Progress #FFE, 24 F 28 5€ Bt . Progress #F & 78 100%

FILFH 7 0 i W8 55 i 1 A5 5 o AT 52 X A AR Y 10 2 0D R

ERES ITAG T8 BT 54 IS 208 Sof SUIF

HEMEAS RS st —2, DE2 SRk i) FPGA #+1F EP2C35F672;

11 & Program/Configure H M — & Z JEAT L £,
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8 Quartus IT - G:/E&fH/expl/expl — expl — [expl.cdf]
File Edit Processing Tocls ¥indow
&, Hardware Sep. | [US8 Blaster [USB-0] Mode: [JTAG +] Progess 0%
™ Enable reattime ISP to allow background programming (for M&X Il devices)
P Shant | File |Devic.e |Chet:ksun |Usmm l E‘“"'r.""“; l Vesity l Em‘,; | E wartine I 5‘“‘;}:’”
o expl.sof EP2C35FG72 O02FESB2 FFFFFFFF =] ] ] O E |
#40 Auto Detect
X Delel
[ Add File...
B Chanae File.. |16 >
For Help, press F1 nm J
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3.3 SOPC &%i%il

SOPC(System-on-a-Programmable-Chip, 1] 52 F- I & 45 ) Bl H 7] 4 72 2 45 5 R 30 %%
MRGE Yt R . SOPC & —MAr ik ik AX RS . HEERR ERE (SOO, H
HEMNMERERENREN R EHIEE; KR, E2aERS, A R EMEIF K,
AR AT AR O LA A A RG] AR D T RE .

SOPC &t Altera AR B, B & IT FPGA U %1 SOC & L RGE It
AR, BRABS . 1/0 O fAEH DTN Y Re e % 3] — i FPGA W, A % —A~7T
WA R LRS . SOPC &I AR ML FH AR & F i — A~ 51 22 g A B2 AR AL #1451
M —AEZE KRN,

SOPC #it. 45 L4 32 £ Nios [ #AZ Ab B8 R 4% 0 1 ik A 20 2 45 10 6 8 i & 6 1
B BB B T R S . SOPC R4 I EA T HB T ik Quartus 1
(HF5EM Nios [ RAEMLEA B GE RS S0 FE T 2 AAE 4 R M0 . Altera 8 #2434t
THA SOPC 24 % T B, — /N3 &7 Quartus [T #: . B Qsys, % — 42 Eclipse.
Qsys 4& SOPC Builder ## — 877 5 % i1 SOPC i {4, h 7 SOPC & i+ S Fr v 1k 1y &l
LB, B @ 2T Nios 1T B RS0, 52 Nios 1T A AL 28 A9 BC & A2 1, 91 B3 I 77 6k
P ARUESNE TN A 2 RIS . Qsys B 3k 0 21 {4 21 4 R L AR T I s ] 1 gk
UL A R G e, I A 3h A B B 2R 2B B X Se 2 R A Sk, T Eclipse
F Nios Il RGBT ST g B3 A

3.3.1 Nios I &4y

Nios Il /& Altera A7 H C & & W ix A CPU K N #%, JL-F o] DL AE Altera FT A 1
FPGA W, Nios 4P &8 & HAME AR A HDL & 5 40 5 10, 48 FPGA N3 A FH 1 i1 2
MRS, I AFE Altera 19 FPGA NEBE 8 A X R G A KM RGP . Nios
B FHAE — S 4R R 5 e o R AR U, DA S DI AR BRI 6

V] G B R AR, P CPU, 4 KA 9F AN 28 TR MERE. &8 T PLD
FEA Y R T PEFN AT E 2 [ B T LB v R G B R X R IE J& Nios R R A H A&/,
/2 Nios 32X 1y JE A
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Nios [T 4b3 &8 2 —AN i A 32 fi2 RISC AbES N A, B F B ST .

(1) 5840y 32 fi 4544 A 30 18 F0 M ik 2 [A]

(2) "B & AYFE 4 FIEE Cache;

(3) 32 /™18 F A 4%

(4) 32 DA ALY R v W i 5

(5) BFE4A 1R 32X 32 bRk, rm i 32 g

(6) & HIEAHRITI 64 fiisk 128 fi3fef;

(7) 484 Barrel Shifter;

(8) AT LAiIn] ZHp B 1AM . 1T LI 3 i NG o AN AN 322 105

(9) HAG R4 Bl ) DA e BT DLl AL B R AE IDE SR A5 Fh R T AR i s
1 B IR R A

(10) EAFE M Nios Il R4, 48 2 E 45 ASA) 2%

(11) PEfEIAF] 150DMIPS L |,

Nios [l ZbFEA% R G ALHE— Al il B (1) CPU X% FPGA R N IAE it MAMNE . F AN A7
ﬁﬁ%%%n%&?%u% Nios [T kbFgs R AUFE Nios [ /1(Fast, Pei##) Nios 11 /e(Economy,

25D Nios Il /s(Standard, SRUERD , —/ LAY Nios [ ZbPRES RELANE 3-28 s,

VE
BRI Altera FPGA
IR E7
AP o A Al
A Nl(}h“ - 0 Bl ] . 1, g}, o e HE -—
B . . ?_' 1 A J.m”—lhlfy ‘I'I!“ qg{—&l}ﬁ TXD
J.yli’ﬂ ﬂbf'i'éhljﬁa"& T __Ll ¥ (UART) - RXD
SEN A
SDRAM SDRAM¥ il &
> BT )
= = LCD i gl B - R
g
Bl X
5 IO Lﬁwﬂ?
it [l
F JROM ;}i’] R
o = ~ wkmEn | S
SRAM =
—‘ - o) Coln?act Flash | - CF
B iMTligds | | %
J =5 0 | 1
Flash R UVWJ&H.

¥ 3-28 Nios [I 4bFH 2% 22 46 ) i B0 20 4
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3.3.2 SOPC ZZHIZitFEiRTE

SOPC RGEM T or I3 v F R it . P & e R Qsys By BE i 2 i &
gt A SO SRR E A G R T R R . #E Quatus Il PTG S R
2, TEREIF R AT, AT LR Eclipse T EFREE, o 7 TR ikt it s, &2
AR WME 3-29 Fis .

FIIFQsys
s Tl R T A i S

J

TP 2 iR - A S i -
{EQuartus IT FPE{ TR HRER 7 - FIIFEclipse i HE, HEv TH: -
11 JR e il - i

Kl 3-29 SOPC R W& & i e

SOPC it e n B WA 3-30 Fis .,

Qsys GUI
b - iC LA P - FPE IR
b it EFIFRCEIME - 1P IPELER
BT FERE L W&

Eclipse

e HDL{{ P
e Testbench ey o Chilff
o sl
o SMZARED

AL S +
[ RN iy - fEREAT -
e, | R— PLELTEENE zinwﬁﬁﬁﬁﬁtif?’%
JITAG f
CIRETVENIT|
o FIFiRit o PR
o ILfhIPHE e o JE
Altera el o SENHREZRS (RTOS)
Quartus Il PLD BKPFEs
T o5
SignalTap I
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