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2.1 VHDLEAEN)IEIL

2.1.1 HAEHEKVHDLER

mux21a

Y
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guuyeul
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&]2-1 mux2lasSZik

K 2-2 mux2laszs ik




2.1 VHDLEAEN)IEIL

2.1.1 HAEHEKVHDLER

[#]2-1]
ENTITY mux2la IS

PORT ( a, b, s: IN BIT;

y - OUT BIT );

END ENTITY mux2la;
ARCHITECTURE one OF mux2la 1S

BEGIN

y <= a WHEN s = "0" ELSE b ;

END ARCHITECTURE one ;



2.1 VHDLEAEN)IEIL

2.1.1 HAEHEKVHDLER

[]2-2]
ENTITY mux2la 1S
PORT ( a, b, s: IN BIT;
y - OUT BIT );
END ENTITY mux2la;
ARCHITECTURE one OF mux2la IS
SIGNAL d,e : BIT;
BEGIN
d <=aAND (NOT S) ; e<=b AND s ; y<=dOR e ;
END ARCHITECTURE one ;



2.1 VHDLEAEN)IEIL

2.1.1 HAEHEKVHDLER

[]2-3]
ENTITY mux2la 1S
PORT ( a, b, s: IN BIT;
y - OUT BIT );
END ENTITY mux2la;
ARCHITECTURE one OF mux2la IS

BEGIN
PROCESS (a,b,s)
BEGIN
IF s ="0" THEN vy <=a ; ELSE vy <= b ;
END IF;

END PROCESS;
END ARCHITECTURE one ;



2.1 VHDLIEA{ER] %
2.1.1 HAGHEHVHDL#RA

[ ps = 1? us ID.EI-'-I us 15.3|E| us ED.-‘-IIEE us ES.E: us 3|:|."|'IE u

22, 039683 us=
=

Hame

1=
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clelsle
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2.1 VHDLREARER] &

2.1.2 VHDLiEA 4544
1. SEfRFRTR
[5]2-4]

ENTITY e name IS
PORT ( p_name : port m data_ type;

p_namel : port_mi data_type );
END ENTITY e_name;



2.1 VHDLEAEN)IEIL

2.1.2 VHDLER Z5H#

2. L4

e_name
3. ¥t 3540 Ml 45 544

PORT( ) g pP_hame
4. % DR

“IN, “OuUT™. “INOUT™, “BUFFER™



2.1 VHDLE:ATEA) 15

2.1.2 VHDLiEA] £ #
5. F KRR data_type
INTEGERZE%, BOOLEANZKZ!, STD_LOGICKA, BITHA

6. ZMIRRIE

[#12-5]

ARCHITECTURE arch_name OF e name IS
[P )]

BEGIN
(ThReRiRTER]))

END ARCHITECTURE arch_name ;




2.1 VHDLEAEN)IEIL

2.1.2 VHDLER Z5H#

7. TR/

HAF 5 B LA 5

y<=a

WHEN_ELSE s="0"

IFa THEN ... --3F&, afiEdEZRAEL D0 boolean

IF (sl

='0")AND(s2="1")OR(c<b+1) THEN ..



2.1 VHDLEAEN)IEIL

2.1.2 VHDLiEA 45H
8. IHHIRAEAT

AND(5). OR(E). NAND(EIE). NOR(ERIE).
XOR(RE). XNOR([HH). NOTEUR)

EHRBRER BRI BRAE S RN 2 M BUE R A4 37
BIT. BOOLEAN.  STD_LOGIC.



2.1 VHDLEASTEA)TEL

2.1.2 VHDLiEA %M

9. FHEH | THEN_ELSE
| FE AL AERI“END IF; 4R

10. WHEN_ELSE£&44:{2 2-it

H

7

BAE H A5 <= FRiE30 WHEN IR{E 4+ ELSE
K&\ WHEN IR {5 2+ ELSE

Rk ;

z <=aWHENPpl="1"ELSE

b WHEN p2 ="'1"' ELSE

c,




2.1 VHDLREARER] &

2.1.2 VHDLER Z5H#

11. 3

) R

L)
T |

e

IF. THEN ELSE _END IF:

PROCESS. ..

12, B MER
“.vhd”

END PROCESS

adder_f.vhd

mux2la.vhd



2.2 B}y R

2.2.1 Dbk Zs4id
MVHDLEIHR EF, S5H12-3ML, #12-622 T 40 E4

(1) FHLIBRARY 5|5 12 A 15 BH 843 6
(2) T 5 —FrEdE2REL:. STD LOGIC,
(3) EX T — 1MW RfGES: SIGNAL.

(4) BEA T — i B0 A AR o
CLK"EVENT AND CLK = =17,



[ 1512-6]
LIBRARY IEEE : o— ) L=
USE IEEE.STD LOGIC 1164.ALL :
ENTITY DEF1 IS

PORT (CLK : IN STD _LOGIC : DEF 1

D:INSTD LOGIC :
Q: OUT STD_LOGIC);

END ; K|2-4 Dfih % 2%
ARCHITECTURE bhv OF DFF1 IS

SIGNAL Q1 : STD _LOGIC ; --ZKAUTFAels Pk s L — N (2 17

BEGIN

PROCESS (CLK,Q1)

BEGIN
IF CLK'EVENT AND CLK ='1*

THEN Q1<=D:

END IF:

END PROCESS

Q <= Q1 ;-- NI B ZHHE v D3 G-BEBERFS)

END bhv:

O—




2.2 B}y R

2.2.2 B piiR A g AL ]
1. bR A BHERA STD_LOGIC

BITZ #5741 ¢
TYPE BIT IS('0','1"); —RAMHIEUE

STD LOGICH IS &
TYPE STD_LOGIC IS ( u',"x,'0""1",'Z"'"W",'L","H","-");
——HIMEE



2.2 B}y R

2.2.2 B HARHRIE AL
2. B EARRERFE LIBRARY WORK ;
LIBRARY STD;
USE STD.STANDARD.ALL ;

LIBRARY <%t FES>;
USE <&t ER><BFHa4>.ALL ;

LIBRARY IEEE ;
USE ITEEE.STD LOGIC 1164 _ALL ;



2.2 B}y R

2.2.2 B AHRIE IR AL

3. {55 SUMBHEXS 5
SIGNAL

Ql: STD LOGIC;

4. EFHERINR S R

-3t EVENT

CLK"EVENT AND CLK="1°

<f% 84 >EVENT

clock™EVENT mmdpOoCck "EVENT AND clock="1"



2.2 B}y R

5. A SRR 5 Iy HLES

[ %12-7]
ENTITY COMP_BAD IS
PORT(al, bl : INBIT;
gl : OUT BIT );
END ;
ARCHITECTURE one OF COMP_BAD IS
BEGIN
PROCESS (al,bl)
BEGIN
IF al>bl THEN gl<='1";
ELSIF al <bl THEN ql <="0";-- K &K Hal=b1it, qlfEf#efE
END IF;
END PROCESS ;

END ;




2.2 B}y R

L ap——

b1 >

al >

G

K 2-5 f2-7H K E




2.2 B}y R

5. A SRR 5 Iy HLES

[ f512-8]
IF al>bl THEN gl <="1";
ELSE gl<='0"; ENDIF;

o

9

—

K 2-6 152-811 H & &

g O




2.2 B}y R

2.2.3 LI B VHDLA F Kb
[$]2-9]
PROCESS (CLK)
BEGIN
IF CLK"EVENT AND (CLK="1") AND (CLK"LAST VALUE="0")
THEN Q <= D ; ——HAPRCLK AL & — IRk LA kAR
END IF;

END PROCESS ;



2.2 B}y R

2.2.3 LB LB B VHDLAS [F] 355

e

[#1]2-10]
PROCESS (CLK)
BEGIN
IF CLK="1" AND CLK®"LAST VALUE="0-"
THEN Q <= D ;
END IF;
END PROCESS ;



[#2-11]
LIBRARY IEEE ;
USE IEEE.STD LOGIC 1164.ALL ;
ENTITY DFF3 IS
PORT (CLK, D:INSTD_LOGIC;
Q : OUT STD_LOGIC);
END ;
ARCHITECTURE bhv OF DFF3 IS
SIGNAL Q1 :STD_LOGIC,;
BEGIN
PROCESS (CLK)
BEGIN
IF rising_edge(CLK) -— =R H R 20T HSTD_LOGIC_1164F2 7
THEN Q1<=D :
END IF;
END PROCESS ;
Q<=0Q1; —LEI, TREE R) AT DUSRAEFRSN, 1B A FHATIREE A
END ;



2.2 B}y R

2.2.3 KB B VHDLA [F] %6k

[ 5]2-12]
PROCESS
BEGIN
wait until CLK = "1° : ——F FHwai tiEf]
Q <=D ;
END PROCESS;



2.2 B}y R

2.2.3 SCILR B VHDLA [F &b
[ #12-13]
PROCESS (CLK)
BEGIN
IF CLK = "1"
THEN Q <= D ; — | FH BEFE B )3 B = A X CLK AR 3 v A
END IF:
END PROCESS ;
CLE ] B ] [
D L] ] B
0 | [

K2-7 152-13 51 B I T



2.2 B}y R

2.2.3 KB B VHDLA [F] %6k

[]2-14])

PROCESS (CLK, D) BEGIN

IF CLK = "1°

THEN Q
END IF;

<= D ;

END PROCESS ;

—— FLP A B B A A%

CLE ] B ] [
I IR ] L
: _ L 1

K|2-8 f52-14 11 I} i T



2.3 stk KA R E

2.3.1 Fhngsig

[#%1]2-16]
LIBRARY 1EEE; - InasR (1) A/RTIEHR T
USE IEEE.STD LOGIC 1164.ALL;
ENTITY h_adder 1S

PORT (a, b - IN STD LOGIC;

co, SO : OUT STD LOGIC);

END ENTITY h_adder;
ARCHITECTURE fhl OF h_adder 1is
BEGIN

so <= NOT(a XOR (NOT b)) ; <co <= a AND b ;
END ARCHITECTURE fhil;




[ $12-17]
LIBRARY IEEE; --Fin#s#iiid(2): EAHRMHR 7%
USE IEEE.STD LOGIC 1164.ALL;
ENTITY h_adder IS
PORT (a,b: INSTD_LOGIC;
co, so : OUT STD _LOGIC);
END ENTITY h_adder;
ARCHITECTURE fhl OF h_adder is
SIGNAL abc : STD LOGIC VECTOR(1 DOWNTO 0) ; --s& xrsezes: & msmkmn
BEGIN
abc<=a &b ; --atiitb, HlaGbiE#E/E
PROCESS(abc)
BEGIN
CASE abc IS BT HAHFRHICASEEH]
WHEN 00" => so<="0"; co<="'0";
WHEN "01" =>so<="1"; co<="'0";
WHEN "10" =>so<="1"; co<="'0";
WHEN 11" => so<="0"; co<="1";
WHEN OTHERS => NULL ;
END CASE;
END PROCESS;
END ARCHITECTURE fhl ;



2.3 stk KA R E

2.3.1 Fhngsig

[52-18]
LIBRARY 1EEE ; --E{| 1 Z®##HR
USE IEEE.STD LOGIC 1164 .ALL;
ENTITY or2a 1S
PORT (a, b :IN STD LOGIC; ¢ : OUT STD LOGIC );
END ENTITY or2a;
ARCHITECTURE one OF or2a IS
BEGIN
c <= aOR b ;
END ARCHITECTURE one ;



[ 5]2-19]
LIBRARY IEEE: --147 35| mEThHE R A

USE IEEE.STD_LOGIC 1164.ALL;
ENTITY f_adder IS
PORT (ain, bin, cin : INSTD LOGIC;
cout, sum :OUT STD_LOGIC);
END ENTITY f_adder;
ARCHITECTURE fd1 OF f_adder IS
COMPONENT h_adder - FH 2 N 48 75 R )
PORT ( a, b: INSTD LOGIC;
co, so: OUT STD_LOGIC);
END COMPONENT ;
COMPONENT or2a
PORT (a, b:INSTD LOGIC;
c:OUT STD_LOGIC);
END COMPONENT;
SIGNAL d, e, f : STD_LOGIC; --5& X35 514 W EBER L
BEGIN
ul : h_adder PORT MAP(a=>ain, b=>bin, co=>d, so=>e); --#l{kiEf]
u2 : h_adder PORT MAP(a=>e, b=>cin, co=>f, so=>sum);
ud: or2a PORT MAP(a=>d, b=>f, c=>cout);
END ARCHITECTURE fd1;



2.3 stk KA R E

2.3.1 Fhngsig

O

and?2

a

) o—

b
not

XNor2

&

SO

CO

R O | O]9

R O = O|T

o | = O

O O O

%2-10 FInesh adderd ik & K HEAER



2.3 stk KA R E

2.3.1 Fhngsig

h u&d or2a

a a

_adder h_adder J c| el |
ain A co A co b pin>— f _adder
. u3 i
bin- B so° FB SO sum cin)—

cin u2

K2-11 4hnesf adderH f & f Ho sz ARk

5k



2.3 stk KA R E

2.3.2 CASEiEH]

1. CASEiEA) R

CASE <FXiE®R> IS

When <@t BESFRRG> => <FFED>; .. ; <FFED> |
When <iFEBARRRFT> => <HFER>; ... <FER]> ;

WHEN OTHERS => <Jlfi 55 1&f]>:
END CASE



2.3 stk KA R E

2.3.2 CASE{EA
2. HEZ R BRI KA

STD_LOGIC _VECTOR

B : OUT STD LOGIC VECTOR(7 DOWNTO 0) ;
o, SIGNAL A : STD LOGIC_VECTOR(L TO 4)

B <= "01100010" ; - B(7)H4 "O-
B(4 DOWNTO 1) <= ""1101" ; —— B(4A)H "1"
B(7 DOWNTO 4) <= A ; —— B(B)ETF A(2)

SIGNAL C : BIT_VECTOR(3 DOWNTO 0);



2.3 Ehn#siigd AR IEE
2.3.2 CASEiEH]

3. HEBIEN &

SIGNAL a: STD_LOGIC_VECTOR (3DOWNTO 0) ;
SIGNAL d : STD_LOGIC_VECTOR (1 DOWNTO 0) ;

a<="1&'0&d(1) &'l" ; - JLREILHHFE, HFERNBELKERS

IFa&d="101011" THEN ... — ZEIF&MHa)F m] DIAE H I B R/F



2.3 stk KA R E

2.3.3 fifkiEA]

COMPONENT Joff4 IS
PORT (wmH%AR) ;
END COMPONENT (4

COMPONENT h_adder
PORT ( ¢, d : IN STD LOGIC;
e, T - OUT STD LOGIC);

B4 : JoffE4 PORT MAP( [¥m 1 4 =>] EE#wm 1 4,...);



2.4 PrBES T B R B

[ 5]2-20]
ENTITY CNT4 1S
PORT ( CLK :- IN BIT ;
Q - BUFFER INTEGER RANGE 15 DOWNTO O ) ;
END ;
ARCHITECTURE bhv OF CNT4 IS
BEGIN
PROCESS (CLK)
BEGIN
IF CLK"EVENT AND CLK = "1* THEN
Q<=Q+1;
END IF;
END PROCESS ;
END bhv;



2.4 PrBES T B R B

L
Q<=Q +1

2. BIEIRA B

1 - B

0 - B

35 - B

10E3  3EHI#EE, S T3tHI%%1000

16#D9# FNBERIEEE, FF S5 DOH

SH#H720# J\HE I, 5T )\t #7200

2#11010010# TERIROE, ST T aEHEE$110100108



2.4 PrBES T B R B

[52-21] 3. ¥ nyHA KR

LIBRARY IEEE ;
USE IEEE.STD LOGIC 1164.ALL ;
USE IEEE.STD LOGIC_UNSIGNED.ALL ;
ENTITY CNT4 1S
PORT ( CLK : IN STD_LOGIC ;
Q : OUT STD_LOGIC_VECTOR(3 DOWNTO 0) ) ;

END ;
ARCHITECTURE bhv OF CNT4 1S
SIGNAL Q1 : STD LOGIC VECTOR(3 DOWNTO 0);
BEGIN
PROCESS (CLK)
BEGIN
IF CLK"EVENT AND CLK = "1 THEN Q1 <= Q1 + 1 ;
END IF;
END PROCESS ;
Q <= Q1 ;
END bhv;




2.5 — iR

[ $5]2-22]
LIBRARY IEEE;
USE IEEE.STD LOGIC 1164.ALL;
USE IEEE.STD LOGIC_UNSIGNED.ALL;
ENTITY CNT10 IS
PORT (CLK,RST,EN : IN STD_LOGIC;
CQ: OUT STD _LOGIC_VECTOR(3 DOWNTO 0);
COUT : OUT STD_LOGIC );
END CNT10;
ARCHITECTURE behav OF CNT10 IS
BEGIN
PROCESS(CLK, RST, EN)
VARIABLE CQI : STD LOGIC VECTOR(3 DOWNTO 0);
BEGIN
IFRST ='1' THEN CQI := (OTHERS =>'0") ; -l ¥ R E 00
(BT )



2.5 — it st

AN
ELSIF CLK'EVENT AND CLK="'1' THEN -] i b A
IF EN="1' THEN KRS AR (EIPE R
IFCQI <9 THEN COQI :=CQIl +1; - RV, A2 5 /N9

ELSE CQI := (OTHERS =>'0"); END IF; --KT9, {I5{HEZ

END IF;

END IF;

IF CQI =9 THEN COUT <="1"; KT, B iES
ELSE COUT <='0"; END IF;
CQ<=CQl;  --Reil%{a a3 H ¥t

END PROCESS:;
END behav;



2.5 — iR

2.5.1 MREE B
1.8 ARIABLE COI : STD LOGIC VECTOR(3 DOWNTO 0)
2. BWBRERIES (OTHERS=>X)

SIGNAL dl1 :STD_LOGIC_VECTOR(4 DOWNTO 0);
VARIABLE al:STD_LOGIC_VECTOR(15 DOWNTO 0);

dl <= (OTHERS=>'0"); al:=(OTHERS=>'0");
dl <= (1=>e(3),3=>e(5), OTHERS=>e(1) );

f<=e(@) &e®GB) &e@) &e@® &e) ;



2.5 — it EER SO

2.5.2 R IaeANE LS

|

Iy

[4,

uni8_coi

[CLE
1 - [y
133 51_”/.' 1 L =
m _Eﬂ n _Erl_ 1 1 |:|[32|:|] D[3:|:|]
R R
cqi A0 o]
- CR[E:0]
1
+ 5
EN
B> und _cg_1[0:3]

K2-12 #2-22 K IRTL HL %

BHCOEDN =



2.5 —MiHEER R
2.5.2 P UIREREE S

Mame: “all EIIIIII.IIIIns 1.[!u5 1.E:u5 E.E!us E.E:us 3.[!u5 H.E:ua

u E'.l

= RsT | O
= EN 1
=g COUT) O

S C0 |H3 RS SE8SE0HEa0E 2 & i

K2-13 f5|2-22/ TAER 5



2.5 — i HCR R

BT EMRBALET AR

[ $5]2-23]

LIBRARY IEEE;
USE IEEE.STD LOGIC_1164.ALL;
ENTITY SHFRT IS - N A R H A

PORT ( CLK, LOAD :INSTD LOGIC;

DIN : INSTD_LOGIC_VECTOR(7 DOWNTO 0);
QB : OUT STD_LOGIC );

END SHFRT;
ARCHITECTURE behav OF SHFRT IS

BEGIN

PROCESS (CLK, LOAD)

VARIABLE REGS8 : STD_LOGIC_VECTOR(7 DOWNTO 0);
BEGIN
IF CLK'EVENT AND CLK ="'1' THEN
IF LOAD ='1' THEN REGS8 :=DIN; --ff (LOAD="1") & e
ELSE REGS8(6 DOWNTO 0) := REG8(7 DOWNTO 1); END IF;
END IF;
QB <= REG8(0); -- % tH & ik AL

END PROCESS;

END behav;



2.5 — i EEs I
2.5.3 BIITRIMBAAERRT

Name: ya|EDIII.IEIns ’I.E!us 1.E:u5 E.E!us E.E:us 3.I2!u5 H.E:us 4.[!us 4.E:us

= CLK |1 J
= LOAD | 0 ﬂ
B0 | - 54 i 65

OB |0 o) 1|01 1 [0 0 1 1 [ 0]1[0 0 |1
3/ REGB OO ) 9A ) CD ) E6 ) F3 | F9 | FC Y FE J FF {65 | 32 ) 19 yoc ) 05 ) 03 ) 0

Kl2-14 5|2-231 TAER 5



2.6 Quartusll6.Off i r] &

2.6.1 &

Am

ST AR SO SR

i Vhdll.vhd*

B

|

ih

P LIERARY IEEE;

; USE IEEE.STD LOGIC 1164.ALL;

T USE IEEE.STD LOGIC UNSIGNED.ALL;

_._ ENTITY CHNT1O0 I3

]]E' W = PORT [CLE,RST,EN : TN STD_LOGIC:

=4

: COUT : QUT
Device Design Files l i ] A END CHT1O0; o

g |:|t|“'|E!r F||E-'3 LECHITECTUR f%#E |:“_£:] |@|:HT1|:|B j (:: Eii v
4HOL File BEGIN 2
Block Diagram/5chematic File pR‘?iiiié =
EDIF File 0= BEGTH HRITRr
SDPE Builder .S_'.-'StEITI [m IF RS @ ﬁ Do wou want to create a new project with thiz file?
Yenlog HOL File 5 ELST L]
W IF =i S ,
I \ ) ER BLiH
FEfh el

K2-15 @B IFITESRE, BABEFIFFR




2.6 Quartusll6.Off i r] &

What iz the working directory far this project’?

D:WCHT10B o

.......

What iz the name of thiz projgct?
CNT10

Wrhat 1z the name af the top-level design entity far thig project? Thiz name 12 caze senzibive and must
exactly match the entity name in the design file.

CNT10 J

ze Exizting Project Sethings ... |

K2-16 F|FH“New Preject Wizard’f)zZ T fcntl0



2.6 Quartusll6.Off i r] &

2.6.2 gIETRE

New Project Wizard: Add Filez [page 2 of 5l

Select the dezign files pou want to include in the project. Clhck Add All to add all design files in the
project directory to the project. Mote: vou can alwaps add design fles to the project later.

File narme:
File name Type oAl
CHT10.vhd WHOL File

K2-17 KB fH 2B SCHEER D N 3E i T A%




2.6 Quartusll6.Off i r] &

[1{

2.6.2 GIgTHE

New Project Wizard: Family & Device Settings [page 3 of 51

Select the Family and device you want ta target for compilation.

Show in ‘Ayvalable device' list

FEarnily: Crclone [t Package: PRFP

Target device

T Auto device zelected by the Fitter Fin count: 240

[« Specific device selected in ‘Available devices' list Speed grade: |8

Lo fLe] L

Core woltage: 1.5
w Show Advanced Devices

Available devices:

M ame LE= bMemar... | PLL
EF1CEL Z240C3 5930 92160

ek [0

EF1CT 2124005 12060 239616

K2-18 i%EF HhrasfFEP1C6Q240C8



2.6 Quartusll6.Off i r] &

2.6.3 ZiFHIE

evice & Fin Uptions

Dhal-Furpose Fins l Voltage ] Pin Flacement ] Error Detection CRC

Feneral ] Configuration FProgramming Files l Unuszed Fins l

Specify general device options. Theze optionz are not dependent on the configuration

zcheme.

Options:

™ Auto-restart configuration after eror

[ 1Releaze clears before tr-states

[T1Enable user-zupplied start-up clock [CLEUSH]
[1Enable device-wide rezet [DEY_CLRAR)
[1Enable device-wide output enable [DEY_OE)

[Enable INIT_DOME autput

| Auto usercode

JTAG uzer code [(32-bit hexadecimal): |ED325I3.'-"

K 2- 1918 FEhc B A TAE 7 2\




2.6 Quartusll6.Off i r] &

2.6.3 HPEHHE

Caonfiguration scheme:

Canfiguration mode:

Configuration dewvice

Kl2-20 EFEAC B AR TS I\

Specify the device configuration scheme and the configuration dewvice.

Dhial-Furpose Fins ] Yoltage ] Fin Flacement ] Error Detection CEC ]
reneral l Configuration ] Frogramming Files ]

Urm=ed Fins ]

Active Senal [can use Configuration Device]

v Usze canfiguration device: EF'

CS51

v Generate compresszed bitstreams

-




2.6.4 R4 F

uartus II - D:/CRT10B/CKT10 — CRT10 — [Compilation Report — Flow Summaryl

B Edit ¥Yiew Froject Aszigiments Frocessimg Tools Window Help
EECIE L e dXs@e® (8> 7" |80

%% Flow Settings

| (S8 Flow Fon-Default Gl
%% Flow Elapsed Time
% Flow Log

E%D Analwy=is & Synthesi

by

<] [

-Hierarch}'! Files | &P Desian Units |

Flow Status

Quartus IT Version

Fewvizion Hame

Skatus e :

Modul e T-:upjlevel Entity Name
Full Compilation FamTlsr
Dewice

i Analwysis & Synthesis
~Fitter

Timing Models

Met timing requirements

~ Azzsembler

“Timing Analyzer Quartus II

E

B2 i | <

Project MNavigator 3 E'E CHT10.vhd I @ Compilation Report - Flow Summary |
Entit Logl =

1 a EF1CB24008 ==| B3 conpilation Report
yolone: % Legal Hotice

e B CHTLO ST Flow Summary

Flow Failed — Tue Aug 01 1525
B.0 Build 178 04/27/2006 ST Fu
CHT10

CHT10

Cyclone

EF1CBRZA0CS

Final

Hfn

:l__j f:'z Trifo: FFFFETFTATESTFTAESISTAEES
‘&) Info: Punning Quartus II As
‘&) Info: Command: quartus map --read settings files=on --write settings files=off CHNT10 -c CNT1O

x4

X
£

Exror (10500]):
Error (10396):
[TNR2310:

VHDL syntax error at CHNT10.vhd(9) near text "ARCHITECTUEE™:
VHDL syntax error at CNT1O0.vhd(27): name used in construct must match previously specified name "

Trmntred onhatrant CHNTIO At CHTIN.whAd (4 due fn nrerinms_errnrs

K2-21 efEgiEq e (E B

expecting ;"

FErrnr




2.6 Quartusll6.Off i r] &

2.6.5 B FHE

(o |
New P9

Device Design Files  Uther Files l

AHOL Include File

Block Symbal File

Chain Dezcrption File
Hexadecimal [Intel-Farmat] File
Logic &nalyzer Interface File
temany Inibialization File

SignalT ap Il File
Tl Scrpt File
T ext File

Wector \Wavefarm File

K2-22 ERERmER BRI S



2.6 Quartusll6.Off i r] &

2.6.5 BIFFRE

EIE CHT10.vhd l @' Cornpilation Report - Flow Surnrnary l '@ Wwavetarm. vt
Mazter Time Bar: | 10.55 = 4| ¥|Fointer: | T.75 nz Interwal: | —2.8 n=  Start: End:
I 10.0 20.
Hame Value at e P e
10.55 ns 1'3'-5i ns

..................................................................
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2.6 Quartusll6.Off i r] &

2.6.5 B FHE

liI'I'IEZ IED Iug "!"I ‘ OE. I
Cancel |
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2.6 Quartusll6.Off i r] &

2.6.5 BIFFRE

BFE D | entllb | « @8 cF E-
) db

TG @ [ | #BF e |

{RiFa=fd (T): I‘.l’e-:t-:-r Warveform File 0% wwf) - HD 3t |
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2.6 Quartusll6.Off i r] &

2.6.5 MFiE

Valu D p= 1|:I.2|4 us ED.4IB us 30. TIE us 40. ‘EIIE us
Hame 105|055 ns
i
(1 CLE E O
(1 EN E 0
(1 EST E O
L COUT B X
| [ Ccy B XX T

Hode Finder =

Mamed: |* - Filter: | Pins: all - Customize. .. | | List IC&
Look in: ||[mgREi] ﬂJ [v Include subentities

Modes Found: i
M arme E:;‘:te fecking Type | Creator |

= CLk. . perer— | FipLAL zer entered
L COoUT Jdnazzigned Output Jzer entered
O C0 dnaszigned Output Gro...  User entered
L CO[0] Jdnazzigned Output Jzer entered
L CO] dnaszigned Output dzer entered
L CO[2] Jdnazzigned Output Jzer entered
L CAE] dnaszigned Output dzer entered
IE=EM dnaszigned Input Jzer entered
=RST dnaszigned InpLit dzer entered

Kl2-26 RHEEmERBEANET T A



2.6 Quartusll6.Off i r] &

2.6.5 HTF%‘{);TE w

B aze wawvelorm on
I.H_\-

(« Time penod:

Period: 2.0 s

Phaze: 0.0 s Rl

Dty cucle [X]: |5EI ::II

] Cancel |

K2-27 wERFPFCLKH A



2.6 Quartusll6.Off i r] &

2.6.5 Hj‘%{]jﬁ |

Node Froperties
reneral l

M ame:; Cu
Type: OuUTPUT o
Value type:  F-Level
B adix: Unzigned Decimal i
Buz width: |4 ——
- Digplay gray code count as binary count

Kl2-28 % FFE LA




2.6 Quartusll6.Off i r] &

2.6.5 B FHE

Hame ¥alue at

10.55 n=
[ CLE B0
- EN E 0
- EST E 0
o 4 COUT E X
o cq 51

[ ps 5. 1? us ID.EI*-I s 15.3|E- us El:l.-'-llEi us EE.@ us SD.TIE s as

10,55 ns
1
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2.6 Quartusll6.Off i r] &

2.6.5 BIFFRE

Tirming Analyziz Settings
EDA Tool Settings
Compilation Process Settings
Analyziz & Sunthezis Settings
WHOL [nput
Yernlog HOL Input
Default Parameters
Synthesiz Methst Ophimizations
Fitter Sethings
Fhpzical Synthesiz Optimizations
Bzzembler
Dezign Agsiztant
SignalT ap Il Logic &nalyzer
Logic Analyzer Interface
SignalProbe Settings
Simulator Settings
Simulation Power

Sirnulation rode: | Timing

Simulation mput; ICHT 10wt

Simulation penod

¢ Fun simulation until all vectar stimuli are used

" End simulation at: | J

W Automatically add pins to simulation output waveforms

" Check outputs

| Setup and hold time +violation detechion

v Glitch detection: |1 |n3 j

W Simulation coverage reparting Beport Settings... |

K2-30 HEEAFEEH



2.6 Quartusll6.Off i r] &

2.6.5 B FHE

K2-31 R

[l ps o 12 us 1024 us 15. 36 us 20. 48 us 256 us A0.TZ us
T e T T | | | | |
h
1 CLE E 0
e EN E O |
o RST B0 ]
o CouT B O ]
T : n = D G R R T D 30 6 0 R D e E
o e o
o cglz]l B O | | [
| fom oso many At e e
| Lol BO L e



2.6 Quartusll6.Off i r] &

2.6.5 BIFFRE

Fit 1n Window Cirltd

LZoom In Ctrltopace
Loom Qut Ctrltshifttspace
LOom. . .

K2-32 EFENEER




2.6 Quartusll6.Off i r] &

2.6.6 N HRTLHFEE WL

Addi

)

auT COUT

ADDER

LessThani EQUAL

\‘ ¥ s 21 [ 3. 01]
I—‘-“'-F-fl
[ ——w L LIT~Ta].0]

LEZS THAN [

RET]
Lk
Er

K2-33 cntl0 TFEKRTLH X E



2.6 Quartusll6.Off i r] &

2.6.7 glHgiE R EF T

g 7 ] 3 4 3 2 1 H=E

[ T

EriETiETIETIET T Eﬁ“lﬂ[ aud

PIO19-FPIO1E
FlIO23-PIO20
PIO2T-FPIO24
FI031-PIO28
PIO35-PIO32
FI0329-PIO3E
PIO43-FlIO40
FIO4T7-FIO44

De o7 D& D5 4 D3 2 | FPGAICPLD
1013 1014 1013 012 1011 010 1049 10g BIRG A
FPIO15-FlIOg
= FIOT
FIOG
3 FlO5
Flo4
FlO3
PlO2

Flo1
Floo

SPEAKER

pi6 Ap1s Ap1a Ap13 Ap1z Apii i
O

) I | o O | S I S

S0 e RS P
e || =7 || me || =5 || ®a || ®a|| @2 || = NO.5
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2.6 Quartusll6.Off i r] &

2.6.7 glHgiE R EF T

b
Az Category: | | Fin L] o Al H o fin O
o This cell specifies the pin name to which wou wank o make an assignment,

= | |--» Double-click ko create a new assignment.

]

3

&

3
= Edit: Al |z znewz=

Lacakion

I/ Bank,

I/0 Skandard

Ene

< EW =

K2-35 Assignment EditorZmigss



2.6 Quartusll6.Off i r] &

2.6.7 glHgiE R EF T

¥ I' Grougs gl U e R
J T Catﬂgl:lr':.": | Pin ﬂ ﬁ ||:'|" mh Fin Named: ,ﬁ Groups éoooooooov 10 S ) 7T 0200 0 2 6 0
d R
M- This cell specifies the pin name to which wou want bo make an assignment. o c:?;;‘ame j§
= o - $ -
= = — 3 Top View
E @ cof2] 3 :
z 2 Wire Bond
| ' <<new node > TR
Ed: X/ [ck 4
To Location I/ Bank /0 Standard aeneral Fur E;:" A D -E D A
1 B CLE PIN_28 1 LWTTL Dedicated C :
<] (2] :
2 IE*EN PIM_233 2 LWTTL Column Ijio g
3 RST PIN_234 ? LYTTL Colurnn 10 [ Named [ ol e Fiter
4 T COUT PIN_1 1 LYTTL Rowe I Mode Name Direction Locakion 1/0 Bark.
] T Co[0] PIN_13 1 LWTTL R I/ ! : Irput 1 ]
2 cout Cukput PIN_1 1 Bl_
3] T CO[1] PIN_14 1 LWTTL R I/ = o ol Cutot PN 13 . b1
7 o COl2] PIN_15 1 LWTTL Raow IfD 4+ |@ ol oot PIN_14 1 Bl
a PIM_16 1 LVTTL R I/ S o 7] Cutput PIM_15 1 Bl_
5 P P ¢ 3 \ e Cutput et 1 Bl
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2.6 Quartusll6.Off i r] &

2.6.8 WL

B T #

2 Hardware Sempm‘ EyteBlasterdy [LPT1]

' Enable realtime 15P to allow background programming [for M&x || devices)

Mode: | JTAG

In-Socket Prograrmming

F'as:siﬂ.fe Sn_arial _ Blank
Wi Start File: Device Checkzum | Active Senal F;T'I'Efgmg"mg | erify EP?QEI; Exa
CHT10. zaf EF1CEL 240 O003ECF FFFFFFFF [] [] [
ﬁﬂ Auto Detect

Kl2-37 EFEImAE T B




2.6 Quartusll6.Off i r] &

2.6.8 MLE XM TE

n
s
SRR

Hardware Settings l.]'Tﬁ;G Settingzl

Select a programming hardware zetup to uze when programming devices. This programming
hardware setup applies only to the cument programmer window,

Currently selected hardware:; |E_IrltE:E|aStEng".l.|' [LPT1] _l!

—Available hardware items:
Hardware | Server | Part | Add Hardware. ., |

,!de 'H.:-ir ﬂ'lal'.'.E

Hardware type: I ButeBlazterbdy or ByteBlaster || ;I
Port |LPTT e
Baud rate: l _ri Il
Server name: I _'i

Server port: I ;

K 2-38 I A\ gwfE T 87 1\



2.6 Quartusll6.Off i r] &

2.6.8 MLE XM TE

-

Select a programming hardware setup to uze when programming desices. This programming
hardware setup applies only to the curent programmer windo,

Kl2-39 Xvik H HIgwtE 7 A 44

Currently zelected hardware: ButeBlastert [LPT1]
Lvallable hardware ibems:
Hardware Server Port ..Add Hardware. .
ButeBlastertd Local LPT

=

Hardware Setup E

Hardware Settings l_]’TﬁLG Settingsl




2.6 Quartusll6.Off i r] &

2.6.9 ASEIA RN EAHF

; Hardware Setup...‘ BipteBlastel| [LPT1] Mode: |ﬂu:ti«;e Serial Programming j Progress:

| Enable realtime 15F to allow background programmming (for Mae 1| devices)

Pl Werify Eﬂ:{k Earni

Wi Gpar File Device Checksum |Jsercode Confiqure

= CNTI0.pof (1588541 0 O
Page 0 [l

Kl2-40 ByteBlaster I 1&EOASHERFAEE O




2.6 Quartusll6.Off i r] &

2.6.10 JTAG 3R 4 AL Al B oLk

Device family Device name
L |ACE=TE ~ L IEP1C12
[ IALTERA L IEP1C12F256
C1APES N CIEPICTZF324
[ APES20K LIEP1C120240
L APE=20KC LIEP1CZ20
[ APE=20KE L IEP1C20F324
L1a5C devices L 1EP1C20F400
[ CFl devices - LIEP1C3
Cyclane r LIEP1C3TI00
[ Cyclone 11 LIEPIC3T144
[ lEMEEDDED PROCESSOR LIEP1CY
E Enhanced Configuration Devices E EFP1CAF324
EPCA EP1CAF400 S —
EEF"EE EEPH:E Kl2-41 &&FHw
ECALIBUR_ARK EP1CEF256
CIFLEX10K. EP1 CROZ40 A EP 1C6Q240
L IFLE>10K.A, _ |EP1CET 144
[ IFLE>10KE
[ IFLE>E000
L1 FLE»2000
M HardT AR 1



2.6 Quartusll6.Off i r] &

2.6.10 JTAG 3R 4 AL Al B oLk

Conwersion setup files

Open Conversion Setup Data. . | Sawe Conversion Setup._.

Output programrning file

Programming file twpe: |JTAG Indirect Configuratian File [ic]

| LConfiguration device: |EF'EIS'I ﬂ Mode:

File name: |l Ob_file jic

Rermate/Local update difference file: |

v Mlemory bap File

Input filez to conmvert

File/Nlata area |Propert
=] Flash Leoader
L EF1CEQZ40
[ S0F Data Fage 0O
L-CHTL0. saf EP1CEEZ40 I

Hex Uszer Data

Generate

Add File...

Bemove

IEERRE L,

Froperties

| Cloze

Kl2-42 HEESOFH)G, T4
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2.6 Quartusll6.Off i r] &

2.6.10 JTAG 3R 4 AL Al B oLk

‘; Hardware Setup...| U5E-Blaster [U3E-0] b ode: |JTﬂG j Progress;

' Enable realtime 5P ta allow background programming [for Més || devices)

- i
W St File Device Check.sum Uzercode Erunng;irgaﬂ:; Werify Elﬁggk Ewamine | °
=l cntl0b_filejic EP1CE 000AFETD FFFFFFFF L] L] L]
~EPCS L]
ﬁﬂ Buto Detect

K2-43 FHITAGK A X HE B 25 FEPCS1HEAT (7] 2 4m #2




2.7 AN Z%

1. ¥TH-SignalTap 145555

Instance Manager:

Inztance | Shatuz

|Inva|i|:| JTAG configuration

| Incrernental Cornpilal

o A ASCAsE FH O T

E] ¥ | JTAG Chain Configuration: _ @

|£| auto_zignaltap 0 Mot running

=

Hardware; |

j Setup...

Device: |

| }: =3 | S0F Manager:

J Scan Chain

auto_signaltap_0

Lock mode: |é\ﬁ-llnw all cl‘uﬂ Signal Configuration:

Hode

Type [Alias Hame

Incremental
Route

Debug Port
Out

Doukle-click to add nodes

Lo s Clock; |
0/Auto
D ata:
Sample depth:
128 -
} Rk type:

Maodes allocated:

{7 Manual _|:|

L]

B
@ Data l@ Setup

Hierarchy Dizplay:

X | Datalog @l

M= 1 .

|£| anto_signaltap 0

Kl2-44 SignalTap I 14785



2.7 BN BB HrAXUE F 5 i

2. WARFNIES
3. SignalTap I ¥k E

crits Lock mode: |é‘ﬁ-llnw all chj Signal Configuration:
—_— (@ Circular | 3= Pre tngger position -
(> Node Incremental |Debug Port | Data ... | aasr P J
: . ; Route Out
Design Units Type ﬂ.llﬂs| Hame 3/Auto 'S Segmented:| J
o cour - ~
-| =
—— i D EES r P Tigger
%lee 0] | = cal - v :
+]- . !
Trigger levels: Modes allocated:

1 - ¢ Autn O Manual: _|:|

Iv Trigger ir:
3 Do wou want to enable SignalTap IT File “ecntlD. stp” for the cwrrent project? | SOUCE: |EN J
Fattern: |J'FF|ising Edge j
Tw | mE |
T
Hierarchy Display: X | Datalog 0
[+ CHTIO B crits

Kl2-45 SignalTap 1148 %E



2.7 BN BB HrAXUE F 5 i

4. X

5. HWFETH
6. JaghSignalTap 17kt S 44

Instance Manager: "EE%_ LAY |F|ea|:|_l,I to acquire @ * | JTAG Chain Configuration: |._|T.-'1'-.I3 ready @
Instance | Status | Incrernental Cor
IE —_— Mot runring r Hardware: | USEB-Blazter [USE-0] - Setup...
Device: (@] EPTCE [Ox02082000) - acan Chain
a S >>| SOFManager & (I |CNT10.s0f
log: 200600802 111229 #0 click to insert time bar
Type |Alias|  Name |76 & & - @& &% &% oo w1
o COUT | | |
o - T \_Adhazhg3kt $shAEhAThE KBRAOhATRE  A3hidhashy  J7hiBhAShE  A1hAZhishy AS5hEBhAZhE  ASh K0k
G - Gl AR F E) O 5 5 63 C) E) 15D #3 €3 €3 5 63 63 €3 €3 (6D 3 €3 O 5 13 €2 6 €3 1)

K2-46 T #cntl10.sofH#E#)58)Signal Tap 11



2.7 AN Z%

o A ASCAsE FH O T

6. JaghSignalTap 17 RtES 44

log: 200608102 11:12:29 #0

click to inzert time bar

Type

Alias | Hame

1EII2 1EII4

COLT ™M

| & |elefefefole

K2-47 SignalTap 11 BHEHXEENESEE




2.8 B R A\ YA

1. AT TRV L A K

2. BNV H A

Libraries:

HE3 megafunctions

S primitives
FET buifer
FEE logic
PoLEY andl2

. =P and3
. =P andd
N 2 T
L B andd
i LEY bandl2

HE e .-’aItera.-"quartusEDa"I|l:|ranes.f|n.

HEI others [ =

L LA hand? I'E.
T3 T [
Mame
1and2

K2-47 SlgnaITap RS X ERRESEE




2.8 B R A\ YA

3. Wit H BEE AT I A oA
BT IE XA

4, Quartus II - d:/sch/Blockl - Block1 - [../ADDER/h_adder.bdf*]

m Edit Wiew Project  Assignments  Processing  Tools  Window  Help

[ Mew... M

| n2? ||EIII:|I:I-:1

Jlﬁé’@%lﬁl*%%l'l@l@

JrD
~— [ Open... Chrl+0
—  Close Chrl+F4
E
| ¢

@ Mew Project Wizard,
- IZEE Cpen Projeck. .. Chrl+1
Convert Max+FLUS IT Project. ..

Save Projeckt

Close Project

E Save Chrl+5

Save As...

EIrSr

Save Current Repart Section &5,

File Properties. ..

Expn:nrt._. .

Convert Programming Files., ..

IWPUT

.&NDE

_\_\-\ll . . dl.-.ITpl;I._.I_............I: i:.l.....

__IWPUT

LS

BV m—

}-{NOR

L

Create HOL Design File For Current File
wrbol Files

s Far Current File

Create AHOL Include Files For Current File

K2-49

¥ B % oA 25
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2.8 B R A\ YA

4. Bk E

BEERS ::fﬁiéaaéfmmmmmmmmg: R :?Hiéﬂaéfmmmmmmmé'

A o a co [ [ 4 co

Lol b s0 [~ . [ |b S0 ] =
NPT ] i : i

LT st LT instd oL RO —— T sum
h I -“”----.“”----..“-----““-----..“----.“":':I-P--I.-i-.l-“----”i- . TR R ol CEL LT TR REE. ) . . . - . . :---:----:---:----:-..:....:...:....:....:....:....:...l: . . . . . . . :....j...:....j...:....j...:....j...:....j...:....j...:....j...:..

Kl2-50 EEGFRIEmssmZEHEf adder.bdf



2.8 B R A\ YA

5. ¥ it i H AR TEMM P E

Mew Project Wizard: Directory, Name, and Tup—LE?EIEE___

What iz the working directory for this project? This directory will
contain design files and other related files associated with thais
project. If wou type a directory name that does nmot exist, Huartus IT

|n - ADDEE.

What 1= the name of this project? If wou wish, wou can use the name of
the project’ s top—lewel entity.

If_adder _I

What 1= the name of the top—lewel entity i1n wour project? Entity names
are case sensitiwve, so the capitalization must exactly match that of

If_adder _l

Kl2-51 f adder.bdfFTFEXER




2.8 B R A\ YA

5. ¥t Wi H A R TEMM P E

Mew Project Wizard: Add Files [page 2 of 6]

select the design files and software source files wou want to i1nclude
in wour project. Click Add All to add all design files and software
Hote: 1t 15 optional to add files here unless wou hawve design files not
contained in the project directory, or files 1n which the file name 1s

File name Tvpe ] Add. ..
f adder. bdf Elack ...
h_adder. bdf

BElack ...

K2-52 A TFEFTA 4




2.8 B R A\ YA

5. ¥t Wi H B A R TEMM P E

1 pz 5. 1? us 1|:|.2|4 us 15.3|E| us ED.#IE us EE.I'T"u us SD.TIE us 35.E|~'-1 us ~'-1|:|.'E||Eu us ~'-1E|.EIIE us
Hame e
]
- ain |_
5 bin |
- cin | |
o cout | |
i um | | | L

K2-53 4% THAEF adderfi{i B E



2-1. 1@ Y 55 B s Aa s A o . Y S B B AF 5 e

ENTITY buf3s IS - SEARL. SRS
PORT (input: INSTD LOGIC; -- #ji\if
enable : INSTD LOGIC; -- {¥fEim

output : OUT STD_LOGIC) ; -- %l
END buf3x ;

ENTITY mux21 IS --524Ak2: 20E1Z BRIEFEA
PORT (in0, inl1,sel: INSTD_LOGIC;

output : OUT STD_LOGIC);



2-2. B2-54F /s 241k L1 2 B FERS, 4 IF_THENER)FCASETEH]
K122k 7 G Bk B IVHD LR P . B35 5 B0 15 S s RSO B g 25 84 4
STD LOGIC VECTOR; 4s1="0", s0='0"; s1='0', s0='1"; s1='1', sO='0"
Fs1="1", s0="1'4rA#AITy<=a. y<=b. y<=c. y<=d.

50>
51>
Jiam
™ O
C (_
E<< B v 1254 43152 1 e R e
Eﬁ"a /"ﬂ_'"_____'_,-"'d




2-3. K 2-5507 7 B 2 X218 125 % 3% $% 2% #4) B 1Y BB B MUXK, X T Ho
MUX21A, X4s="0"Ff1'1'K}, 4 BIAy<="a'fly<='b'. RIE—NEHE+ FHBH
NHFERFZ A B, A HFEDP FCASEE AR — 21k 15 Bk £ 5%
MUX21A.

PN T hALLLE Uz

SR
PALLLR 2 1A, PALLLA 2 1A,

a2 4 4

a3 ; o W tmp o ' QLty
5 5

50 r r

= r

K| 2-55 XN 23415 Bk i s



2-4. 75 AL A I VHD LR . 225K

(1) Hhw I ey, RE AN ERRKRElEREER, K2-56/
h_suber2yR5%, diff 282, s out2fEAiHH, sub in2 e .

(2) VLR HEEATESE, MR AT IR AL FIBALIIR A, ZER A BIALIE+)

K58 BTN v (R IE H A2 x -y - sun_in = diffr).
H— ¥ i ff ¥ diff .
n_suber n_suder _ it
y— 7 s out y s out — ——
: sub out
SUb 1N

K2-56 17 4aes



2-5. E|2-57R—NEHE IR KD R 2R R, RS W R
VHDL %3

) e

|—}

&12-57 I > L 1

QUITT >



T2,

A
AZ

CLK

L35

0z

ouUT1

A
01
R 03
CLK
K35
INCK
INC

i}

J

%] 2-58 5i2-6 Hi % &




2-7. Wit & 7R T MU HUL RE A 1667 —HERIINJ AT 12 vH 2as

2-8. HAA M QuartusITHEAT VHDLIC A S A i v Wi AE . A4 A —HE #SignalTap
TTHIR .

2-9. HE2-46. 2-47, FEHUH TIE R THent 100984 TAEH .

2-10. WA ISignalTap TSN B Er? R4S H s 3E K FE 2 A ES 1) 52
W gh R

2-11. Z=Z*Quartus [THJHelp, #HZiBHAssignmentsSEEH1SettingsXiHHERI T EE o
(1) PBH AR Tining Requirements & QptionsMITNRE i H 7 =R IIE AL
(2) PEEHE T #)Compilation ProcessfIThEEFIE FH 7.

(3) PiBHAnalysis & Synthesis Setting T EEFRIAE FH 7k, DA X FEH P H)Synthesis
Netlist OptimizationffThEEFIE FH 7.

(4) ViBHFitter Settings™ HDesign AssistantFASimulatorZhEe, 254V B &AITH
M. e —



2-12. HEIR Assignmentssi B850 Assignment Editor 1 ZhEE, Z85116 7 .

2-13. H74148F1 53ET5218421BCDIL Lt as, F3 R 74139420 Jik— 4 5-24
2R VRN 2

2-14. H 74283 My%#s A 4 15 v SE I —A28421BC DS INik#s B 2%,  Har A\
HIYREBCDH, CIANEAMKIBHAfFES, CONEMBIEMNES, AN
167+ 3EHIEA, B HSE R,

2-15. Wit— N ARBEE, SR KEEFTN, FEHNL, AFEEAHN0, FE
FiENRR @I, spfent]=; REABIL NIRRT 7.

2-16. ot — AN FE HA = A k) 5110100101 1001 ) 5l K A= 8%, R4
FAF A B RPN PP S, IR e B as ik H I8k



S e

SRIG2-1. A K BT

22 S <

ICMPUT_EXPMT/CH2_Expt/ DEMO_21 mux21/mux2la

(1) 2536 B B9

A& Quartus I ) VHDLIL AR IHREEERE, F M BRAE HBK® T,
Z 2R BT BRI

(2) RIEESHL

B e R A QuartusIl 5E 21812 B IEFESH (H12-3) I A GBI A

(mux2la.vhd)M{5 ZMAF LB, 41 E2-3niERE. &EAELK
ARG EFATREAIA, KRR H I EE



LD,
ST

(3) SRIUMESF2: Kb L BHEFAE e oufimux2la, A ToAHEIAGTE fHH ik K 2-55,
IR E R — H 3. LT &S5

COMPONENT MUX21A
PORT (@, b, s: IN STD_LOGIC;
y : OUT STD_LOGIC);
END COMPONENT ;

ul : MUX21A PORT MAP(a=>a2, b=>a3, s=>s0, y=>tmp);
u2 : MUX21A PORT MAP(a=>al, b=>tmp, s=>sl, y=>outy);
END ARCHITECTURE BHV ;

AT BB B AT R . TE. xRt .



e,

V8 smumt

(4) REEH3  FIH80E DL TN, BI0ASER e Aisls (fisxE4) , HE
1(P100)#EHs0; FHEE2(P101)#EHils1l; a3, a2Flal4yal#kclock5. clockORIclock2; #itHifE
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