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rlﬂg::li:‘nrd Plug—In Nanager [page 1]

The Megaiwzaed Plugdn Manager helps pou casate of modiy
desgn e that conlan cuslom vahations of megalunchons

‘wihich acton do pou want bo pefoem?

& Lrosto a new custom megahunction varabon
O Edit an mestng cusfom mesgahuncion vanation
" Copy an masting cuslom magalunchon vanahon

Copsright 71991-2005 #dbera Corporstion Rega¥izard Flug-In Banager [page Zal
‘witich megshunction woukd vou Bee B cuttomae?  Winich device Ramily wll pou be [Cockorem =]
Cancel | =t | Select & megafunction hom the fut beslow e
I} ALTFPM \ A ‘which e of oulput flls do you want 5o Creae?
2] ALTFP_MULT ™ AHDL
ey infe ] ALTFP_SORT =
@ -1 E%H%%EI}] BE 5] ALTMEMMULT 7
ALTMULT _ACCLM [MAC] ™ Weriog HOL
] ALTMULT_ADD
& ALTMULT_COMPLEX 'wo'huat nasme o o e for thee guiput ka7 Brogre
) ALTSORT |EiALPM_HDACHTAE
) LPM_aBS
LPM_al[ 508
(2] LPM_COMPARE
=l ™ Fieshun b this pusges for anohes cosabe o aton

E6-2 LPM FIhgeHid T
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Hega¥Wizard Plug—In NHanager — LPE _COUNTER [page 3 o

How wide shouldthe ‘g cutputbus be? |4 80 bis

‘What should the counter direction be?
) Up onby

(# [Create an ‘updown inpat part ta allow me bo do both
11 counts up; [ counts down

B 63 1 4 fr orin e of $8
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‘Which bype of counber do you wank?
Flain binary .
* Modulus, with o count modulus of (12 |

Do youl iwsant any optional additional ports?
~ Clock Enable
| Counk Enabis | Carry-culi

Do you want amy opbional inputs?
Syrecheonous nputs deymcheonous nputs
| Clear ¥ Clear
| Lo Lowsd
= St

E e-5 A 4 fr FATEIETRE That



[ 6-1]
LIERARY jieee;
T3E ieee.std _logic_llad.all:;
LIERARY lpm; --FTF LFPMEE
USE lpm.all; --$TH LIMiERFE
ENTITY CNT4E IS--F5iE 0. BPEPEEEE. APEbs s BREETNEFnEEETHE. niskizsl
PORT (aclr, clk_en, clock, zload, updown : IN 3TD_LOGIC :
data : IN STD _LOGIC VECTOR (3 DOWNTO 0):-- 4{ufig#r

cout : OUT STD_LOGIC : - —1H i
q : OUT STD_LOGIC VECTOR (3 DOWNTO 0) ):--it2r88&iH
END CNT4E;

ARCHITECTURE SYN OF cntdb IS
SIGHNAL sub_wireO : 3TD_LOGIC :
SIGNAL sub_wirel : STD_LOGIC_WECTOR (3 DOWNTO 0O):

COMPONENT lpm_counter --LU T 2EEEEiEeRE R
GENERIC (lpm direction,lpm port updown ,lpm type : STRING;--ZHIES
lpm modulus, lpm width : NATURAL ); --HEE N
FORT (=sload, clk_en, aclr, clock, updowm : IN 3TD_LOGIC :
cout : OUT 3TD_LOGIC ;
g : OUT STD LOGIC WECTOR (3 DOWNTO 0):
data : IN 5TD_LOGIC WECTOR (3 DOWNTO 0O) ):
END COMPONENT;
BEGIN
cout <= sub_wireO; o <= sub _wirel{3 DOWNTO Q) :
lpm_counter component @ lpm counter GENERIC MAP | --S&fER{l{E=]
lpm direction => "UNUSED™, --BH At s E
lpm modulus == 12, --TEMAR 12 Erad
lpm_port updowm => "PORT_USED™, i a1
lpm_type =»> "LPFM _COUNTER", --1t#aseR
lpn width => 4 | e 0

PORT MAP (=zload=>zload,clk _en=>clk_en,aclr=raclr, clock =x clock,
data => data,updowm => updown,cout=>:sub _wirel,q => sub_wirel]):;
END 3¥H;
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LIBRAEY ilece;

USE leee.std logic 1164.all;
ENTITY CHNT4BRIT I3

PORT (CLK,R5T,ENA ,5LD,UD

DIN IN std logilc vector (3 DOWNTO 0); COUT

DouUT QOUT Std_logic_vector{E DOWNTD O} )
END ENTITY CHTA4BIT;

IN std logic;

OUT std logic;

ARCHITECTURE translated OF CHNT4BIT I3
COMPONENT CHNT4B

PORT f{aclr,clk en,clock,sload, updoun
data

IN 5TD LOGIC ;
IN 3TD LOGIC WVECTOR (3 DOWNTOS 0);
cout » OUT 3TD LOGIC ;

q OUT 3TD LOGIC VECTOR (3 DOWNTC O));
END COMPCONENT;

BEGIN

Ul : CNT4B PORET MAP {(slcad => 3LD, clk en =»> ENA,aclr => Ri3T,

Ccout=>COUT, clock=>CLK, data=:-DIN, updown=:UD, J=>DOUT} ;
END ARCHITECTUERE transzlated;
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CLE
EST
ENA
3LD
um
DIN
DouT
couT

F 5-6 CNT4BIT B11H B

sload

data[3..0]

ol3..0]f= SATBIE ™ BT B

updionem

X Wb clack
| EMA C——E— | clk_en
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el
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[ {7 6-3]
Famal Cyclene ITT
LIBRARY IEEE ; e SFCer e
USE IEEE.STD LOGIC 1164.ALL ; e ramats e
. Tetal logic al L 055858 (0%)
USE IEEE - STD_LGGIC_ARITH 'ALL , ’ Tnl:f:-::h::::i:hﬂ fumetione 0D/f55.858 (0%)
Dedicated logic regiziers 0/ 5585 (0%)
ENTITY MULTS IS RO :
PORT (A1,Bl : IN SIGNED(7 DOWNTO 0) S e DGO
(-1 ¥irtw Pll'l:
Rl : OUT SIGNED (15 DOWNTO 0)) ; Total memsry bits 0/2,3%,160 (0%)
Esbedded Bultiplier 9-bit slemants 1 ,.f 31z l: {1 % :|
END ; Tetal Flls /4 (0%)
ARCHITECTURE bhv OF MULTS IS B 6o @63 KBRS

attribute multstyle : string:
attribute multstyle of R1 : signal is "LoGgIc";--{FHPEBREEEREE
BEGIN

Rl «= A1 * Bl ;
END bhv;

Al 45 W a3 o 8 W
B1 BA_ o 96 o 34
Rl 1092 ¥ 2682 ¥ ETD4 ¥

EHes @63 FmFIRE

[ 7] 6-4]

attribute multstyle of Rl : signal is "DSP";-—{FH DospEihigsEae e
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6.3.1 fAfiEasvIatt C i
1. .mifd&R3cH:

(1) HIEREEL.

) DATATHE, mil

JEIEIEIEIEIEIEL

Addr | +
1] B

03

aaﬁﬁmeasaﬁrsa

[
O

HSREEERSATEARIEE
%y RES

BE
DE
Fa
FF
F3
DS
BB,
i
449

—
-]

8C @2
BC Cl

o
ENZEaMBREERAa R

&1

o3
CE
EA
FD
Fln
Ea
]
B
&7
3
15
i
LA
15
3
&7

R2RQF 313 B R

s E28
SERERHNEARD M3 E R

B

T3

Ak
05
F3
FF
Fa

ZSEREREBER

49
74

mif MRS &




6.3 LPM BENLAF i 25 HI B E A1

6.3.1 fAfiEasvIatt C i
1. .mifd&R3cH:

(2) XHEEFEE.

[ 6-51
DEPTH=128; #iEWRE, EITFRERIsE- T4
WIDTH=8; : WHEIERE
ADDRESS_RADIX = HEX; . HUB¥#E28R), HEx #/RptiE 16 L a
DATA RADTIX = HEX; : TEREMIBA A, HEX FRIE 16 HldELR
CONTENT : IS
BEGIN I S 3L
D000 : 0080;
oool : 008a;
oodz : onec:
- CETiERS =)
D07E : 0073;



6.3 LPM FENLI-fiE#s 1) v BT

Jﬂ b

6.3.1 fAfiEasvIatt C i
(3) "mPETER

P REE SR F

(4) %}ﬂmlfi/fq:ﬁz}&%go DEPTH = 128;

WIDTH = &;
HDHHESS_HHI]]}I = HEX;
nnrn_nnnlx = HEX;
COHMTEHMT BEGIH
apan - DDE0;

|0, eurE - poRd : D0EG;

f- | nenE @ ke
nena @ o2
BaBy @ DO9ERE;
aees: @ DO9E;
aoBsG @ DDAS;
BRay : OBAR;
BRBR : DORG;
BB7E : 0073;
BARTF = QBFe;
EHD ;
o Ee-12 mif ¥

B 6-11 FIFH mif 4 5% 584 B mif 1F 3Z ik (%

2. hex#g A 3
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6.3.2 LPM_RAM) ¥ & 1

‘whhich megalunction would you B bo customize?
Sedact & megahunction fiom the kt below

= &) Installed PlugHins
-] Akers SOPC Bubder
+ Aaithmetic
+ Bl Commumications
+ d DSP
¥ g Gabes
+ g 110
+ [l Interfaces
+ B JTAG-accessibls Extension:
- g Mematy Compdes

3@ Ao
J : ..

rRﬁHrﬁ&:H

R&M: 2FOAT
4| R&M: 3.PORT

FEs-13

Which device famdy will pou b Cyclone [l =
i | <]
‘which bpe of cutpul fle do you want bo crests?

™ AHDL

&+ YHOL

" Veardog HOL

‘whhat namne da wou war for the gutput fle? Browss. .

|D:ALPM_MD\RAM1P

I~ Retuen 1o this page for ancther creste cperslion

Mote: To compile a project succesfully in the Quaitus || zofbwans,
o dheczagn flbas mist be in the peopect duschony, in the global e
bbwanies speciied n the Options dislog box [Tools menul. or & wses
by speciied n the User Libianes page of the Settings dialog
bt [Aszssgrments meru)

i A E O LPM BAM




6.3 LPM BENLIZ- s i B A

6.3.2 LPM_RAM) ¥ & 1

Nega¥izard Flug-In Eanager EAN: I-PFOET [page 3 of Kl

How wide should the 'o” culput bus be ? 8 & b
How mary 8- words of semory T
ot should the messary block bype ba?
Ao ML M
s
Set the mavmum block depth to Ao (8 words

Wrhat chacking mathod would you ke b use?
Singhe dock

| concel || <gack || et || b |

F 6-14 #FE RAM B4




6.3 LPM BENLAFf #% B B E AT

Jﬂ 1)

6.3.2 LPM_RAM) ¥ & 1

TP RS S PURUL LRER FERESLET LR
o

e

(] [ output port

_| Creste one clock enabile signal for each
chock signal, Al registersd ports ane
conkrolied by the enabbs sonal(s).

Sirighs Port Rsad-Durivg-Wirite Opticn

el thould the q clipit be when

resading i & memony keation being .
wtlen ba?

He-16 SEEBT AR HESEE: OldData




6.3 LPM FENLI-fiE#s 1) v BT

Jﬂ b

6.3.2 LPM_RAM) ¥ & 1

| D o weank Lo specify the indtial content of the memon

RAKIP

Mo, leave it blank

dsta[7 0

T EMN

acdressle_ o] o]
=g

55

]
o

* Yas, use this File for the memory content data
(¥ou can use a Hexadecimal (Intel-format) File [.bex] or a Memony

Bloache vyt - Bl K

Initiakzation Fie [.mE])

File nama: | [DATATSE. mif

i

| Alows In-System Mamory Content Editor bo capburs and updabe conbent
independanthy of the systen chock

The 'Instance [0 of this RAM is: MYRM| |

E 617 @EFEH A nIFE RS RS
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Jﬂ b

i :_HF' 1' ] ':MT"DI
ﬁ-ﬁ{m “““““““““““““““““ 7T -

6.3.2 LPM_RAM) ¥ & 1

.

T "I:_"' "_.'I'IE' T . Inﬂhtk
P T T SR H

[TET] ' address[ﬂ..ﬂ]

E "|5.I3 Blac

FEs-18 %Tifﬂ?ﬂuﬁ EEE@L@%HMEEQ




6.3 LPM FENLI-fiE#S 1) v B A FE

6.3.3 fF EARAMZE AR

WEEN | |

A : W01 02 03 (04 (05 308 W 0T W08 3 09  0A ) 0B J(OC  OD  OF W OF 4 07 ¥ 08 ) 08 f OA ) OB y 0C 0D y0E #(1¢
il 00 VBa % 6D U 91 o B % 90 ¥ 9D W AL ¥ AS ¥ A9

] @mxmimxm:wﬂm:urmxntm:m1{c51’mj{mxnsxaq}|{_j:n1x95 ¥ 99 a0 § Al A5

B 619 B RaM MITHE B




6.3 LPM BENLIZfE#S i B AR

6.3.4 FiEaRE R M e LMK E
[51 6-61

ARCHITECTURE bhv OF RAMTE IS

TYPE G ARRAY I3 ARRAY (0 TO 127) ©OF 3TD LOGIC VECTOR({T DOWNTC O} ;
S IGHNAL MEM : G AREARY;

attribute ram init file : string:;

attribute ram init file of MEM

SIGNAL IS "data7=8.mif";

BEGIN
!'--Llr Cyclone IIT Family Cyclenas III
g?,p!.“ m1iﬂ Davice EF3CSEL44CE
T:.ll.nF —u-ﬂ.d: - Final Timing Hodels Final
et timing requirsments B Wet timing requiressnts WA

Tolal logic alemanis

Total coabinational Functions
Dedicated logic registers

Total registers
Total pins

Total viriusl pinz
Totlal memory bits

Eabedded Bultiplier 9=hit elementis

Total FLLx

1,344 /5,138 (2 %)
832 F 513 (16%)
1,03 /5,136 (20 %)
1032

B (HE)

0

0/ 423,93 (0%)
0/f4 (0%
0/2(0%)

B 620 @] 5-10 FERiEIR S

Total logic elements

Total cembimational functionsz

Dedicated logic regizters

Total registers
Tetal pins

Tetal virtual pins
Totol memory bits

Esbaeddad Multiplier 9=bit slesents

Total Flls

0/513% (0%)
0/513% (0%)
0/51% (0%)
1]
P R
Li]

1,024 F 423,936 (<1 %)

0/f46 (0%)
0O/2(0%)

FEe-21 # 5-6 BFEmiFiRE



6.4 LPM_ROM ] | F14E F 7~

6.4.1 LPM_ROMH]5E HIiH FH Al

How wide should the 'q’ oulput bus be? E ¥ bis

How many 8-bit words of memary? :12:8 ﬂmds
wihat ghould the mermony block type be?
# Aubto T ek Do ol vk b specify the irdtial content of the memcry?
Set the maximum block depth to | Auto Hmds

= ez, use this e For the memory content data

{¥ou can use 8 Hexadecimal (Inbel-format) File [ hex
Irikialization Fike [.méf])

‘what clocking method would you ke to use?
Single clock
=) Dual clock: use separste linput’ snd 'outpul” clocks

File name: |\ DATA7SE.mif

B 622 # LPM ROM B ESH

= Allow In-System Memary Content Editor bo capture and
independantly of the system dack.

The 'Irestance 0 of this ROM is: ROME

B 623 MAFEIE E 30 (5 F RIFE RS i
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6.4.2 fi 5 IES%MH 5 R AR Bt
' ; i
radyor EREME |y BIDA |

Fe-24 FRESEERSEITER



6.4 LPM_ROM ] | F14E F 7~

6.4.2 fij5 IE5415 5 R ARV

TR EELPMER
a CNTIE i
e e 1 gy GOy i
| LK ; ¥ clack |
= clk_en als- 0=
T = coul

..................................

B e-25 ERESEERERREEA

| —

¥ oL % 00 % 0]

Y 0z ¥ 03 F 04 % 05 ¥ OB f O7 1 08 f 03 f Oh Y OB f OC ¥ 0D § OF f OF f 10 ¥ 1L 9§
Y 66 f OC f wr f S8 % OFE f A5 % A W B0 f BE f EC ¥ CL f 05 f CB § DO f 05 9 DA

B2 Ee25 HEHFEER

crgug
g




6.4 LPM_ROM ] | F14E F 7~

6.4.3 IE5X{5 5 KA 28 A4 SCER AN

Instance Managee  *g &) B [E] [Ready to acque 7 X | JTAG Chain Corfigueation  [JTAG ready

Irstance | Staius |  LEx663]|  Memoy 61440 | Wi512 MLAE: 0,0 |

[®] sin Mot rurring £53 cels B1 440 bits O blocks Hardvsee: |u53-3mmm53411 j
Device: | @1: EP3CS5 [MIZOFSIDD) =

< X 35| SOFMansger: .z, —

fog 200 20620 2315 chck bo irezart lene bar

Typelmias] Wame | T80 e e g a0 mz o aw ap - aw

(oY AR (e 25k Y J6n W 27k N 36N 3 29h 28K N 360§ 2Ck 20k ¥ 3Eh % 2Fh 1 306 ) 31k f 320 ) 35h f 34k 0 35h o 36 L 37h X 35h SN

(5% |=-a FER i FDh )\ FBih i FAh )| FBh J FSh & F3h i FOn j EDh & EAR X Eh X E2h ) DER D DSk ) DOn 4 Coih ) CBh i C1h_f BCh ) BEn ), Boh

[ 6-27 [E5%F 5 A ESBHERH K SignalTapI L8l

Hame |0 1% % EZ 512 540 7% 5% 1024 152 1250

BloAR b /
h /\/\./\./\./\/\./\/\./\./\/

Fq 6-28 [F34(E S %8BI SignalTapll f41i% H B E




6.5 ERAF LI TES g 48 Y

(1) FITERGAF M ICHmBE L

— Quartus II = D:SLPE_ND/SRGT = SHGT = [In-System Memory Content Editor)

File Edit View Frocezzing Teols Windew

Instance Manager  ¥1 S(* W | |Readyto acquie () x |JTAG Chan Configuation:  [JTAG 1eady ]|

Index | Inance 1D | Status | vwidth | Depth | Type | Mode

=0 RoMs Motwmning 8 128 RAMROM  Read/wr | Hardwsre: |USB Blaster [USE-0) =] sew. |

Device: [@LEPﬁEﬁﬂhﬂHFHDDI :j Emnfhiﬁl
< ¥

= I ROME:

000000 80 86 BC 92 98 9E AS A& BO Be BC C1 Cé6 CB DD DS DA DE E2 E6 EA ED FO F3 FS F8 FA FB FD FE FE FF FF
00Dp025 FEB FA FB8 FL F2 FO ED EA Et E2 DE DA DS DO CEB Coe C1 BC Be BD AA AS 9E 98 92 B8C 3¢ 7F 79 72 6D &7 61

OO0004A 43 3E 39 34 2F 24 25 21 1D 19 15 12 0F OC 04 07 05 04 02 01 01 OO0 OO0 OO0 01 01 02 04 0S5 07 O0& OC OF
D0O0eF 21 25 2A 2F 34 39 3E 43 49 4F 55 54 61 &7 6D 73 79

(2) EEROMH %R,



6.5 ERA GBI ERMEIS N

(3) BEHIE.

e I ROMS:
oooooo 11 11 11 11 11 11 11 Aa BO B6 BC €1 C& CB DO D5

000025 FB FA F& FS F3 FO ED EA Ec E2 DE DA DS DO CB &5
000044 43 3E 39 34 2F 24 25 21 1D 19 15 12 OF OC 0& 07

O000BE 21 25 2A 2F 34 39 3F 43 49 4F 55 54 61 &7 8D 73

E 6-30 A FPGA I ROM LU MBI 4n 8 HiE

an DE EZ2 Et Ea ED FO F3 FS F8 Fa FB FD FE FE FF FF FF FE FE FD
1 BC BE BO Ak A5 9E 98 92 8C 86 7F 79 73 6D &7 61 54 55 4F 49

D
-
0% 04 02 01 01 00 00 00 01 01 02 04 05 OF 0A OC OF 12 15 149 1D
79

531 FHmEHIERN SignalTap T R

(4) Ty N h Bl S
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NepaWizard Plug—In Nanarper [page | of 12)

PLLID
.L—--—"“‘":I el ey~ 30 000 W ki bo inplersent the requested PLL
Optratiosn Bde: Poemal
“JETT E‘“f-If%e';r}.
e eas
[T ] [
= Which device speed gr ade vall you be using? I
What i the faguency of the inclckD ingut? |20.00 Mz 8

B 6-32 mfFER A Z LT inclko 3 200z
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PLL2O

HADIE [0 FTIEEETTISn DN NeqUessDea FLL

0,000 MHz

L0 L=y

0
incld) frequancy:
Mestl | onerion Mode: Homnal
fiena
Cik | Raio |[Ph
&0 {inogpo) D

Optional inpats

= Craate an ‘areset’ input to asynchronousty reset the PLL

o0 | SbD

Lock output
2 et o R

FE 633 BRIFEHIES

| 0 ~ CorefExternal Cutput Clock

Cyclona 1l

PLL2O

Able to implement the requested PLL

ok} fregqoenoy : 0 000 kH:
Oparation Mode: MNormal

Ch | s Hlny

hhhhh 000

ﬁ
=
%

DC iy
00

Clock Tap Settings

= Enter output clock frequancy: |0.002 ||MHz [

Cwolonas (11

Enter output clock: paranmeters:
Clock, mltipheatson Factor
Clock division Fackor

Clock phase shift oo [ 40 B

Fhase shift step resclution(ps)

Clock duty eydle (%) I

B 6-34 RFE cO B H 20 0.0020Hz

» Create an ‘pfdena’ input to salectively enable the phaseffreq, detector
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_|incii

FLLZ0

ET AN N 20MHz PHERMERR L, 2598kHz

rc kD freoguesncys 30 000 Mz
Cpearaion Mods: Normal

weertel ([ ROMTE ROMHELHE S

ql6..0]
eau

T clock
= clk_em

LK

Ralio

Ph () | D (%)

ofl

1281 0000

£ bty
128 whd s

n

o

=

§

ana | snoo

Cyckore B

T T 7T [ —

ROMET iR TERESR SHiR(i e i

B 635 RHABARBERENSH ERES FESRHER



6.7 In-System Sources and Probes
Editorf F 5%

Nega¥izard Plug-In Hanager [page 3 of 5]

In-System Sources and Probes

Currertly selected gevice famiby: | I -
" Makch project fdef st
Do you want bo specify an Inshancs Endex?
= N, asign it sutomaticaly
Yeed, Ligm s pimmber v
The: Tnatance [0° of tes nttancs foptonall IUG 4 chaaciers
Hew wder stk the paoke pest be? 16 B B
How wide shoukd the source port be? 3 B b
| Advanced Options ... |

B 636 & In-System Sources and Probes 1IR3 8 &4



6.7 In-System Sources and Probes
Editorf F 5%

JTAGT

o AR{E_0] tﬁ" PE(14 .Elk

PE(15. 0] Sz o
2.0
orabe[15. 0] source| 1

| arga) | |

R R

————aa

B 6-37 T3 5] T8 19 oF B B8 P I0A In-System Sources and Probes flliF{E




6.7 In-System Sources and Probes
Editorf F 5%

B ¥t @ m [ @ |Readyto acquire =@ | &
Instance Manager  xT W W || | ] [Readylo scque @ X | JTAG Chain Configueation.  |JTAG ready [7)
Probe tead inisrval Event ko | = Hardwere: | LISB-Blaster (USB0] | [_Sen |
: M BotErmim size: 8 -
Curerd intarvat [ ampes pe tecond
= B S i T Device: | @1: EP3CS5 [04020FS00D) =| SconChan |
= M . Fle = i
st | jim— el | & | =
Index | Instance 1D | Status | Sowcer 3| Piober 16| Name |
[®lo i6 ot rurining 3 16 JTAGT:imt.
[®lo G
Inilex | Type A. Hame Duita A 7 5 5 4 -3
s | Fox coutT _ 0
PI1as] | Jpx| @ ARED | O [ X ok b 0zh b 03h b MR b 0sh
PT-o] | e EOF0 | ASh E0h j i [ i #Ch b 47h 1 B
b4 = RST 1 |
T :Eu !
50 |—e=| i ]




6.8 DDSSCHL R 5 KM A
) =/ H
6.8.1 DDSJR#
Spp =Asinot =Asm(2tf ,t) (6-1)
6=2nf__t (6-2)
AB= ’_};ltit"mtTcu{—:}H—ﬂ"lt (6-3)
clk
AB
Bae“‘—'zﬂ Bﬂﬁ_fnut _ aH fcn.lt )
2 Z—N_fcu{ : B,,=2 a (6-4)

: | 2T
S =Asm(0, , +A0)= ‘ﬂ’sm|:,,_m

-

. (Bek—l +Bﬂ$)i|: Af (Bek_l +Bm) (6-5)

Be,k 2 - .EN (6_6)



6.8 DDSSCZHL R ¥ 5[ A

6.8.1 DDSJE

EgEeNh

DA —

WA

1F RN
-1 4

I

clk
Fard

EHs-39 &4 DD &1

fu:ut = j—ﬁﬂ ’ fu:].k (6-_)
£ = ta (6-8)
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6.8 DDSSLHLJRE 5 W

6.8.2 DDSI5 5 KA W I~
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[i%6-7]
LIERARY ieee; --BEIRETINERERF
TRE ieee.std_logic_lle4d.all:
ENTITY wgaV IS
Port | clkSOMHz : IN 3TD_LOGIC:
hs, v, £, g, b - 00T 3TD LOGIC j;:
END wgaV:
ARCHITECTURE modelstru OF wgal¥ IS
component wgasd0450 --VGA BT IFRIR R
PORT (clk : IN 3TD LOGIC:
rigbhin @ IN 3TD_LOGIC_WECTOR (2 dowmto 0):
hs, vs, £, g, b : 00UT 3TD LOGIC:

hentoat, wentout @0 0UT 3TD_LOGIC_WECTOR(S dowmto 0O) 1
end component:
COmponent imgrom -—ElSEHE noM, 88 360 ke 12 47

PORT (inclock : IN 3TD_LOGIC:
address : IN 3TD LOGIC VECTOR{1l1l downto 0] ;
q ¢ 00T STD_LOGIC VWECTOR(Z dowmto 0) 1:
end component:
signal tgbh @ 3TD_LOGIC _WECTOR(Z downto 0);
signal clkZ5MHE @ ztd_logic:
signal romaddr @ 3TD_LOGIC WECTOR({1ll dowmto 0):
gignal  hpos, wpos : std_logic_wector (9 dowmto 0);
BEGIN
romaddr <= wpos(S downto 0) & hpos(t dowmto 0
process (clkS0MH=) begin
if clkSO0MH='ewent and clkS50MH=='l' then clkZSMHe<=not clkZiMH=z: end if;
end process;
i_wgatd0430 @ vwgatd0430 PORT MAP (clk => clkzZ5iMH=, rgbin => rghb, hs == hs,
Vs == W3, ¥ == Y, g =r g, b => h, hcntout => hpos, wvcntout => wpos3]):
i rom : imgrom PORT MaP(inclock => clkZ5iMHz, address => romaddr, g => rgb) ;
end;
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