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7.1 THEBRLPMARE,

7.1.1 WHSER AR ES R E

NepaW¥izard Plop-In Nanager [page 11

The Megawzard Plugn Manager helps you creste of modiy
desagn lies that contan cuslom vanshons of megalunchons

‘which achor da pou want bo peifoem?
¢ Edit an mating cusom megafunciion vanation
" Copy an edshing cushom magalunchon vanashon

Coppnght 715312005 Alkers Coporstion

Cocel | 50 | ]
E7-1 FEHIFRIEThEE

17
JL

Pt=15|

Eepa¥izard Flug—In Nanager [page 2al

‘wiich megalunction would pou Boe 1 cuthomen? "*'H'_;dr-'iurwulw,uh. @ m =]
Select & megafunction fiom the st below _—
A Sl A which g of oulput e do pou v lo crests?
2] ALTFP_MULT ~ 4oL
2] ALTFP_SORT & yHoL
2] BLTMEMMULT =
ALTMULT_ACCLM [MAC) Wekog HOL
L] ALTMULT_ADD
7] ALTMULT_COMPLEN Whal asme: do you ward for the guiput fle? Browe.
ALTSOGRT |DALPM_MEALCHT 4B
LPM_ABS
LPM_&DD_SUB
] LPM_COMPARE
ol Sht i T Rtuen by thiz piage hor another cossb operation

B 7-2 LPM FEIHREHRETE
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*7.1 HEERLPMAR L

7.1.1 WHSER AR ES R E

LPE_COURTER [page 3 of 71 =T

Nepa¥Wizard Plug=-In Nanager -

How wide should the 'q’ output bus be? |4 [ bits

What should the counter direction be?
I Up aindy
! Down onky
® [Creste an ‘updown’ inpuk port to alow me o do both
1 counts up; 0 counts down)

B 7-3 &4 frorimis o $08s



$7.1 HEERLPMAR L

7.1.1 WHSER AR ES R E

CHNTAB : ‘Which bype of counter do you want?
F—lupdown rodat 14 Plain binary
}::::;wck .ol *: Modulus, with & count modulus of |12
_en ok 1
— D you weant any optional additional posts?
| ! Clock Enable Carry-n

| Counk Enable = Carry-oul

B 7-4 Wt EE, & e iERe Tt A

(WL Cv)

(i

*— shand
dabad3. 0]

P

chck
g

IH
T
YE N

Do you weand &y opticnal inputs?

Synchronous inputs Aeynchronous nputs
Clear = Claar
= Load Losad

B 7-5 A4 6 TEETIE ThiE



[ 7-1]
LIBERAERY ieee;
USE ieee.std logic 11le4.all:
LIBRLEY lpm: ——3TH LPHEE
USE lpw.all: ——¥TH LPHFEFR
ENTITY CHT4E I3
—-RiE 0. BHERERER. BtEbE AL RIETARECINEIES]. DO s s
PORT (aclr, clk en, clock, sload, updown : IN 3TD LOGIC ;

data : IN STD LOGIC WECTOR (3 DOWNTO 0); -- 4fufiEsh

cout : OUT STD LOGIC ; AT Tl

q : OUT STD LOGIC VECTOR (3 DOWNTO 0) ) :--7H4E8Hid
END CHNT4E:

ARCHITECTURE 3¥W OF cntdh I3
S IGNAL sub wireO : 3TD LOGIC
SIGHNAL sub wirel : 3TD LOGIC VECTOR (3 DOWNTO 0);
COMPONENT lpm counter --EUF288HEiEHEa

GENERIC (lpm direction, lpm port updown , lpm Type STRING: ——Z-405E W,

lpm wodulus, lpm width : NATURLL ) —— SIS W
FORET (zsload, clk en, aclr, clock, updown @ IN 3TD LOGIC :
cout : OUT STD LOGIC ;
o = OUT 3TD LOGIC VECTOR (3 DOWNTO 0O);
data : IN STD LOGIC VECTOR (3 DOWNTO O] );

EMND COMPONEMNT;

%R
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7.1 THEBELPMAR R,

7.1.1 WHSER AR ES R E

BEGIN
cout <= sub wirel; o <= sub wirel (3 DOWNTO 0O) ;
lpm counter component lpm counter GENERIC MAP | — - EIR R IE A
e WA CIRR e 2 i

lpm direction = "UNUSED",

lpm modulus => 1Z, —-TE M AE 12 1THE0EE
lpm port updown =» "PORT USED™, —— 1 ANy
lpm_type => "LFM COUNTER", —— i AEE Rl

] —— v TT

lpr width => 4
PORT MAP (sload=:rzload,clk en=:clk en,aclr=raclr, clock => clock,
data => data,updown => updown,cout=>zub wirel,q => sub wirel];

END 5¥MN:
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7.1 THEBELPMAR R,

7.1.1 WHSER AR ES R E

(51 7-21
LIEBRARY leee;
UZE ieee.std leogic 1164, all;

ENTITY CHNT4BIT I=
1 IN =td logic;

PORT (CLE,RST,EMA ,SLD,UD
IN =td logic wvector (3 DOWNTO 0);

OUT std legic wector (3 DOWHNTO 0));

DTN CouT
DouT

END ENTITY CHTA4BIT;
ARCHITECTURE translated OF CHT4EIT IS

COMPCHENT CHT4E
faclr,clk en,cleock, slead,updown : IN STD LOGIC ;

PORT

data IN 8TD LOGIC VECTOR (3 DOWNTO 0);
cout ouT ETD_LOGIC ;
s | OUT STD LOGIC WECTOR (3 DOWWTO 0));:

END COMPONENT ;

BEGETH

Ul CHT4E PORT MAP (=zlocad => SLD, clk en => ENA, aclr => RET,

updown=>UD, o=~DCOUT) ;

cout=xC0UT, <lock=xCLE, data=->DIN,

END ARCHITECTURE translated;

OUT =td logic;
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$7.1 L PMAE R

7.1.2 BIETESHENR

CLE
EST
ENA
sLD

DIK
nouT
Cout

PF 7-6 CHT4RIT BI{E BT

LU



$7.1 HEERLPMAR L

7.1.2 BIETESHENR

Project Navigator - X
Entity
Ay Cyelene TII: EPSCSSPAGACE
3= T4 om I
< *
SN

IH
T
YE N

P77 R

{5 CHTA bdi® | @ Compiation Rlepon - Flom Summary | {0 CHT4
e CHT4B
L] o - SRR P -rm
R A | [T BT a3 0] i
s n . R ekt WIHNT ——, BoUTH of
ol ——| o cout | ——— oo ]
CLKE 1 s ook
1= || B M ——|cii_en
T & ..
| RAT :,_!&El'
(=
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7.2 FH,

E

S

Jéiij%igfé

il SRV A O )

7.1.2 BIETESHENR

[ 7-31
LTBEAEY TEEE :
USE IEEE. 8TD LoOGIC 11a4.ALL ;
U3E IEEE. 8TD LOGIC ARTTH. ALL ;
ENTITY MULTS IS
DORT (A1, Bl
Rl
END ;
ARCHITECTURE bhv OF WULTE Iz
attribute multstyle
attribute multstyle of R1L
BEZTH
Rl <= Al *+ B1 ;
END bhv;

string;

[ 7-4]

attribute multstyle of R1

IN SIGNED(7 DCOWNTO 0O)
OUT SIGNED(1S5 DOWNTO 03} ;

Al

45 &3 83 W

Bl

BA ) 96 ) 34

X

Funily Cyelens IIT

Rl

1032 ¥ 2632 § ETD4 §

Bevice EFICSEF4640E
Timing Bodelx Final
?_8 I ?_3 \.é 3 A Mot timing reguiressnts Bk
E ﬁj EI] ﬁ&?ﬁm Total logic alemaniz 0/ 5585 (0%)

f

055685 (0%)
0/ 55,85 (0%)
(1}

»/me (10%)

o

0 f 2,396, 160 (0 %)
132 (<1%)
0f40(0%)

Total ceabinational Eunciions
Dedicated Logic registers
Total regizlars
Total pinz
Total wirtusl pinz
Total memory bits
Eabaddsd Multiplisr 9=bhit alssenis
Total Flls

7.9 1073 AEREIRE

signal is "LOGIC";- - FRiFEIEMETERS

zignal iz "Dep";--T5F Dop (R R LS



7.3 LPM a7 2 KW A
H]

IH

7.3.1 TR
1. .mifkg R/

[i5] 7-51

DEPTH=126; ¥AERE, BIFHENEIEI#

WIDTH=8; : Foi DR TS

ADDRESS RADTX = HEX; . HEHIEIEERN, nex FToTIAFE 16 Hml#idE=etl
DATA RADIX = HEX; . TFEEARER, uEx FORIAR 16 HH| EEER
CONTENT WS

BEGIN s AT

0000 : 0080;

0ool : 0086;

0ooz : 008c;

- (HERE )

007E : 0073 ;

007F 0079



7.3 LPM FENLIE i 2s B B AN

»

" 14

H

Pt=1:|

7.3.1 TR

1. .mifeg=R ek

) DATATHE. mif

+0

E] B E = B B P E Y A g
EHEEEEEEEEEEEE

B 7-10

HEIEIEIEIEEl
B BC |32 B A5 |AA

a8
BE BC C1 L5 OB D0 DS
DE E2 E6 EA ED FO [F3
F& FA F@ Fh FE FE [FF
FF FE [FE FD FB [FA [F8
F3 FO |BD EA BE B |DE
D5 DO CB {5 1 B (B
A& A5 SE 98 92 BC |85
78 73 ED &7 B1 |SA |E5
45 (43 |3 3 M F 28
2D 19 1% 12 |OF|0C
07 05 4 O o o |00
LI L L L
Do OF 12 1% 18 I
2/ F M OB OE 9 |49
S5 SA 81 &7 8D 73 [T

mif 3P EREE T

2. .hext& L3

ol n, v
! EXL Y L X
sEer.  [EEE -
L 3T (O] -
mma. 000 @

Ot i -

Fiysw,  [1000

wmE | wma |

o’

B 7-11 FUF tmif 4 Alegg R mif (F52{F 301

E DATATER. mif — 105F3

THE REE HED ¥

DEPTH = 128

WIDTH = &;
ADDRESE_RADIX = HEX;
DATA_RADLX = HEX;
COHTEHMT BEGIM

QooR : OBED;
A0 : OBRG;
@002 : OBEC;
a0o3 : 0a92;
onnL : ORDE:;
AO0S - ORVE;
G006 : OBAS;
aoa7 : OBAR;
Q008 : ORRE;
QOTE : 0B73;
OnFF @ QAF9;
EMD ;

B 7-12  mif 3
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LPM BEHLAF i a5 HY

7.3.2 LPM_RAMH¥ & F1iE H

‘whhich regafunction would you Bce bo customize?
Sedech a megalurction Irom the kst below

= %] Inslabed Phag-ns
[£] Adesa SOPC Buider
+ B Arithiesiic
+ [l Commirications
+ & DsP
+ B Gates
+ & 110
+ B Intesfaces
+ Bl JTAG-sccessible Extensions
= [l Memory Compler

j FIFD

E
i

AM: 1POR
: 2POR
: HPOR

=

EEEELL
£l

‘which device famiy will you be Cyclone Il -
wzing?

Wihich type of oulput file do wou want o cieate?

" AHDL

= VHOL

" Venlog HOL

wihat name do pou ward for the gulpul fle? Browse...
[D:ALPM_MOMVRAMIP

[ Rietum bo this page for ancther creabe operation

Mobe: To compis a progect successhuly n the Quartuz || softvers,
woux design fles musk be in the piogect diectony, in the: global uger
ibranes specihed in the Options dialog bow (T ook menul. o & uses
brany specified in the User Litvanes page of the Settings dislog
bmmmm:m]

B 7-13 IHF®O LPM FAN

=W




3 LPM BENAF Rt IR E

H

7.3.2 LPM_RAMH¥ & F1iE H

Pt=1:|

EAN: 1-POET [pmge 3 of &]

Negn¥izard Plug=In Nsnngex

Curenthy selerted geine famly

B 8 b

How we shoue] the 7 gt bus Ba 7
18 [ oy

Heww sty B-bal wwords of mermory?
‘Wit sheouuid the mermony blodk type be?
i

+

| [ Lx
Set the macrsum block, depth o fudo [ s
Wit clocking mesthod woulkd o e bo e

Singhe clock.

Mosource Uissgs
[oen | <t J o> | bt |

B 7-14 {%E RAM B3




3 LPM BELA7 e i)
H

Pt=1:|

7.3.2 LPM_RAMH¥ & F1iE H

TR AT LD R LR TR T

RAMIP - -
atn{7 0 N, 7.0
yonen HH o :
L iress]6 0] L 3] [ cutput port
Creats one dock enabls signal for sach
Jock dhack signal. Al regtered ports are
rr——, controllad by the snabls signalz).

B 7-15 18E RAM {51 A 5

:
- - Singhs Part Fiead During Wribe Option

1eading fiom & memony location being
wiithen to?

InChock

B 7-16 1R EES A MAFEHEEIE: Old Data

Jdatal7 0]
TR
pacdroasl 11 Whal shoukd the Q oulpd be when (e



3 LPM ML 3 (B B A
H

Pt=1:|

7.3.2 LPM_RAMH¥ & F1iE H

Dy s wiant bo specify the inltial content of the marmory?

RAM1P :
datal7 0] _H 7.0 0 Ll
address|B 0] -] |
1 :E-‘“_: * Y5, use this File for the memory conbent data
(You can use 3 Hexadecmal (Intel-format) File [hex] or 2 Memary
inclock ; Tndtiskization File [.mifT}
et | Fibe name: |, [DATATYE, mif

"

| Allow In-System Memary Content Edibor bo capture and update conbent
independanthy of the system clock

The ‘Tnstance I0¢ of this FUAM is: MR |

7-17 BUEWDE W ITHER LTI R RS



7.3 LPM BENAFHE2s ) B A

‘_HEH

7.3.2 LPM_RAMH¥ & F1iE H

T T TTT R DR vy p
L T
I IrERs h i

7-18 LR IEE FEEEATAY RAM 85
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ﬂrﬁH

7.3.3 i ENARAM Z B

B 7-19 B BaM BB ERET



[{5] 7-6]

LIBERARY IEEE ;

USE IEEE.STD LOGIC 1164.ALL ;

USE IEEE.STD LOGIC ARITH. ALL ; --UEFEESHEEES coNv_INTEGER (A)
USE IEEE.STD LOGIC UNSIGNED.ALL ; --UWiEFEaZERFEI RS

ENTITY RAMVE IS

PORT (CLE,WREN : IN STD LOGIC ; ——€XEHPFIS mirdsH

A : IN 8TD LOGIC VECTOR(6 DOWNTO 0) ; ——E RANAY 7 frfthbishamd
DIN : IN STD LOGIC VECTOR(7 DOWNTO 0) ; —EX RAMAY 8 frdiiEihumX
Q : OUT STD LOGIC VECTOR(7 DOWNTO 03); -—ES RAM A9 8 fr#issHmO

END ;
ARCHITECTURE bhv OF RAMYE IS
TYPE G ARRAY I3 ARRAY (0 TO 1Z27) OF BTD LOGIC VECTOR (7 DOWNTO 0O) ;

SIGNAL MEM : G ARRAY; --iEX155 MEN AOEIEERGZ A PFTE L AVERl ¢ ARRAY

BEGIN
PROCESS (CLK) BEGIN
IF RISING EDGE (CLK) THEN
IF WREN='1" THEN —-INREHE LG EE, BESMse s, 0
MEM (CONY INTEGER (A) ) <= DIN;--RAM ¥iEOAMNEIET S I8 E I AIER T
END IF; END IF;
IF (FALLING EDGE(CLK)) THEN Q<=MEM (CONV INTEGER (A)) ;-—i&HiFiEss A ¥0E
END IF;

END PROCESS ;
EMD EBHV;



3 LPM BEHLAE %3 0 R B A
H

7.3.5 FiEEA e iER)
1. PR e EH BB R A ' X

Pt=1:|

TveE #7IE 18 arRrav (FEERRME) oF EREAEER

TYPE =tk IS ARRAY (7 DOWNTO 0)of STD LOGIC ;

TYPE MATRIX IS ARRAY (127 DOWNTO 0)of STD LOGIC VECTOR (7 DOWNTO 0)

r

TYPE = ARRAY IS ARRAY (0 TO 127) OF STD LOGIC VECTOR (7 DOWNTO 0)

SIGHATL MEM : = AREAY;



7.3 LPM BaALAF s I B B AN

‘-H?;H

7.3.5 FiEEA e iER)
2. EMR B E A R EIERAE X

TveE #7208 15 arRray  (FEHTHRE RANGE <) oF FAEER

Type bit iz (T07, "17);
Type bit wvector is array (natural rang<>) of bit;



3 LPM FEALAFfigia% 1
H

Pt=1:|

7.3.5 FiEEA e iER)
3. MR H IR E X

TYPE BOOLEAN IS (FALSE,TRUE) !

T¥PE my_logi-:: Is (1t [ tZv .Tagvr . tav o
SIGNAL sl : my logic ;
sl <= T'&°

TvyeE FAEERE IS5 HIRERIT N AL

TYEFE weelk IS (=zun,mon,tue,wed,thu, fri,=at) ;

TYPE = iz (low, high):
TYPE data_bus I3 ARRAY (0 TO 7, x)iof BIT

TYPE m state I3 ( =t0,=3tl,stZ,=st3,3t4d,sth )
SIENAL present state,next state © m state

B AN




7.3 LPM BEALAF % &5 ) B B

‘_Hm

7.3.5 FiEEA e iER)

4. MBS RAHE R 2 X
veE FHERIE 1o EAREHEER rance HFTEE

EGER RANGE 0 to 9 ;



7.3 LPM BaALAF s I B B AN

‘_HEH

7.3.6 TEEAECE MR e N4 M i E

MEM
WREN[ o WE
2[7..0]~regd
CLKL_> i : !-'l-]-i= y
DIN[T .. 0| ettt 7 23147 1] CATACLTTT O 2 ™ 7 7. 0]
A6, D [Co—— BAACIDRE. 0}
ALIDRE. 0]

B 7-20 7] 7-6 BY BAMTE 9 RTL FH



7.3 LPM FENLF A I IX &

»

" 14

Pt=1:|

H

7.3.6 TEEAECE MR e N4 M i E

Fumily

Device

Timing Models

Met timing requiremsnts
Totel logic elemenis

Total combinstional fanctieons
Dedicated logic registers

Totel registers
Total pinz

Totel virtusl pims
Totel memory bitz

Enbadded Bultiplier B-hit slementxz

Total FLLz

Cyclone ITT
EF3CSEL440E

Fimal

K&

1,344 / 5,13 (25 %)
832 /5,135 (16 % )
1,032 f 5,136 (20 %)
1032

2578 (HBK)

a

0/ 423,83 (0%)
07456 (D%)
0/2(0%)

7-21 1] 7-6 RERIFEIRE

Fam1ly

Device

Timing Wodels

Mat timing requiremsnts
Total logic elemenis

Total combinationel functions

Dedicated logic registers

Total registers
Total pinz

Total virtual pims
Total memory bitx

Esbedded Bultiplier B-bit slements

Total FLLz

Cyclone ITI
EF3CSE144CE
Final

Kih

0f513 (0%)
0f 5138 (0%)
0f 513 (0%)

0

25 /95 (26 %)

0

1,004 f 423,936 (<1 %)
oA (D%X)
ofr2(0%)

B 7-22 1] 7-7 RUERIR TR



7.3 LPM FENLIE i 2s B B AN

A A

7.3.6 TEEAECE MR e N4 M i E

IH

[ 7-7]
ARCHITECTURE bhv OF EAMTE IS
TYPE G;ﬁRRAT I3 ARRAY (O TO 127) OF STD_LDGIC_EECTDR(? DOWMNTO 0 ;

S IGNAL MEM @ G ARRAY;

attribute ram init file
attribute ram init file of MEM
"data7x8.mif";

strindg;

SIENAL IS
BEGIN
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7.4 LPM ROMY¥)E HIF{gEF

+

7.4.1 LPM_ROMH]E 1A F Ak

[io wou want bo specily the nitial contert of the mamony?

ROMTE
pobchrarself 0] a7 u-ai;
:*r.’. = s use Hhes File For the memony condendt data
) (Vo e izs8 & Hasdecimal (Inkel-format ) Fls [ e or & Mamary
Jreckeh Erstialration Fie [.mdT)
Block rype: M) | EXOWES-
7 T Flename: | DETATER,
7
= il In-Siysbes Memony Conkent Edibor ko caplurs and upadsts cortent
indegrendently of the system dock

The Tnstance IT7 of this ROM &t ]

B 7-23 AmEECE S iR RS B ROM 7

171N



7.4 LPM_ROMH]E HIF4E 7w~

+

7.4.2 WGP ES RERBOT

i 8

TA% g of EF - Tl
Tt S48 o EFRENE 84z DrA 50 0

(HAhE % £ 3F) £ ROM

724 1BREIES e nAER



7.4 LPM_ROMH]E HIF4E 7w~

7.4.2 WGP ES RERBOT

5 R R
?ﬂﬂ?ﬁ:';:fﬂ . lﬁiﬁﬂl

& T e

 — o

B 725 EREsHEEsRRkERER

CLE
L
L__J
AR (i3] O % 00 % 01 % O % 03 F O4 4% 05 f O5 4 OF K 05 4 O3 9§ Oh % OB % OC 4 0D OE o oF § o 1L
g @ a0 Y 88 § eC ¥ 90 ¥ 08 § OF ¥ AS F AR f B0 ¥ PR X BC % C1 § C6 ¥ CB f D0 f s f DA %

726 B 7-25 RIS BT



7.4 LPM_ROMH]E HIF4E 7w~

7.4.3 1E3ZA55 KA 2S84 SEEURTIN A,

Instance Manager Mg B I Bl [Ready o acque ) % | JTAG Chain Confinrstior:  [JTAG saady

Insiarce | Seatum | LExEE3| Memony 61440 ME1ZMLAB: 040 | —

[=] sin Hek unnrsg E53cals E1440 by 0 blocks Hardveare: [UE-WMH [Use0) L]
Devica: | @1: EPCS5 ((WEIFS0DD) =

. 5 | 2| SOFMansoe i,

g 20 0G0 2152 i 1o e
(e e O A, T T T P A . T
& LR O EREDED ER Y D EREREDEN EN ED ED EN ESENENEDED ENED
L0 # @ FEn )\ FDh ¥ FBh Y Fan ) FBh ) Fsh ) F3n X FOn S ECh X Ean X EGh 8 EZh X DEn 3 Dush i DS 4 DOn i CBn ' C6h X C1h ) BCh ) Ben ) B0n

727 TERAES 4 SR RO Signal TapTl F8HIRAPR

Tame (2 128 55 364 512 B0 TS = 1024 1152 1280

B 7-28 1ER2 e 5 A58 SignalTapl AR RE



7.5 ERGFEes IR

(L) ITIIERGAE R IUmBEE L

s LI

b:/LPN_EDSS5HGT SRGT

[In System Nemory Content Editor]

JTAG Char Corfigusstiort

s @

Hardwase: | USB-Blaster [USE-0]

=] senm.

Crevica:

| @1: EPaCSS (M120F500D)

j Sean Chan

Al 2 |

L]

File [Edit Yiew Frocessing Joels Findoew

Instance Manager:  [xT (W W [l [ﬁw—lﬂ 2

Index | Instance I0 | Stshus | wickh | Depth | Type | Mode
|l=lo ROMS Holnmning 8 128 RAMAIOM  Readiwh

€ ]

== 0 ROM&:

000000 80 Be 8C 92 98 9E AS AA BO Be BC C1 Ce CE DD D5 DA DE E2 Es Eh ED FO
000025 FEB FA FB FS F3 FD ED Ei Eé E2 DE Da DS DO CB Cé C1 BC EE BO Ak AS 9E
QO0DD4A 43 3E 39 34 2F 24 25 21 1D 19 15 12 OF OC OA O7 05 04 02 01 01 OO 00
00006F 21 25 24 2F 34 3% 3E 43 49 4F 55 G5& 61 &7 6D 73 79

F31 F5 F& Fh FB FD FE FE FF FF
98 92 8C 86 FF 79 73 ED E7 &l
00 01 01 02 04 05 07 DA OC OF




7.5 ERFZA BT

(2) EEROMT fIHUHE .,
(3) BEHIE.

en 0 ROMS

000000 11 11 11 11 11 11 11 A& BO Be BC C1 Cé CB DO DS DA DE E2 Ep EA
0o002S FB FA FB F5 F3 FO ED EA Eé E2 DE DA DS D0 CB Cé C1 BC B6 BD Ak
000044 43 3E 39 34 2F 2A 25 21 1D 19 15 12 OF OC

BODOEF 21 25 24 2

ED F0 Fi FS F8 FA
LE GF G

24 2 DA D7 DS 04 0

IF 34 39 3E 43

3 49 4F 55 5A 61 67 6D 73 73

B 7-30 JAFPGA HH) ROM {ERE EIEHRELIE

Hame  |-512 -34

512

FA FE FD FE FE FE FF EF EE

FF FF FE FE
Ak AS S9E 98 92 £C B5 7F 79 73 4D &7 &1 Sk 55 iuF
2 01 01 OD OO 00 01 ©O1 OF 04 DS 07 OA

7-31 TEEREFIERM SignalTap I RTEEET
(4) F N\ EdE S

oc OF 12 15 1% 1




7.6 LPMBAZBIAHIA

NopaWizard Flog-In Nansger [page | of 12]
_,a ALTPLL
[ poramater (R [Elowpe |[E]es
l Currently selected device Famiy: | -
s = aatch progeotfoef st
bl Mgty 20000 NEHE fible: o mplement; the requested FLL
Giparameon Wisds: Morma
[CR] Fome [#nisgioC (5
[ et Janooco] ooo | 5600 | S—
Which device speed grade vl you be usng? I
what i thes fracuency of the indoda nput? 20.00 MHz [

7-32 FEERIASZEEP inclk0 ¥ 20MMHz




7.6 LPMEARXBIAEIAA,

Apie [0 mpiement the requeited FLL

FPLLA
.1 el Tressrsery | 30 D00 LEHE
A | opecation Mode: Hommal
fdena

[

Figtia

Ph (g DC (2

2

1M DD

DN | 60.00

Oiptional inputs

= Crests sn‘areset’ mput bo ssynchronoushy resst the PLL
b Create an pfdens’ nput bo selactively enable the phase freq. detector

Lok oubput

Cychors (1]

o Create Tocked output |

733 FEETHIES



7.6 LPMt
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LIBRARY ieece; --BARIETMEREF
USE ieee.std legic 1164.al1l1;

ENTITY ?gig 15
Port ( clk50MHz @ IN STD LOGIC;
hs, vs, r, g, kb : OUT BSTD LOGZIC );

END wga' ;
ARCHITECTURE modelstru OF wgayW I3
component vgafd40480 S Y. o N o [ -

PORT (clk : IN BTD LOGIC;
rgbin : IN 8TD LOGIC VECTOR(Z downto 0);
hs, vs, r, g, b : OUT 3TD LOGIC:

hcntout, wventeout @0 OUT STD LOGIC WVECTOR (2 dowmto 0) 1;
end component;
Ccomponent lmgrom AR EAE roM, RS 3 47, Hhbsf 12 4F

PORT (inclock @ IN STD LOGIC;

addres=s : IN 3TD LOGIC WVECTOR ({11l downteo 0O);

q : OUT STD LOGIC WECTOR (2 downtoe 0) |-
end component;
zignal rgk @ 8TD LOGIC VECTOR (2 downto 0);
zignal clk25MHz @ std logic:
signal romaddr : STD LOGIC VECTOR(1l downto 0):
signal  hpos, vpos 0 =td logic vector(? downtoe 0); o

- - 2 F L
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BEGIN

romaddr <= vpos (5 downto 0) & hposi(h downto 0);

process (clk50MHZ) begin
1f clk50MHz "event and <lk50MHz='1l" then clkZSMHz<=not clkZ5MH=z; end if:

end process;
1 _vgab40480 :

vgardl480 PORT MAP (clk =» clk25MHz, rgbin == rgbk, hs => hs,

v =» v, r =» r, g = d, b => b, hcntout => hpos, vcntout => wpos);
1 rom : imgrom PORT MAP (inclock => clkZSMHz, address =»> romaddr, g => rghb);

end;

B0 T Ty g e
! imgROM1 PLE e T
. . addressfit. 0] alz DI: rgkand2 0] ve [—UIEUT V5 | PIN 67
NED |k requency: 20000 Mz e 8 ¢ BT TR TRIN 01
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i S
ck [Ratio [ o [ DC 1) | g - b RUE— 0 B | PIN S |
s ok om e Finclock ; DOm0
T o Beckhpe aumo
w3 Cychons B — ] wiaf
B B R Om VEAE TR
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