EDARL AR 32 A #i2
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6.1 T+ 2 LPMELLR i FH 7~ 5

6.1.1 THEER RS AR E
(1) THLPMZEIEe A & a8

The Megawizard Flugfn Manager helps you create or modiy
dezign files that conkan custom vanations of megafmctons.,

Which achion do wou want fo perfoim?

(" Edit an esasting custom megafunchion vadistion
(" Coopy an esathineg cueshom megafunchion wanaton

Copemight 71931 -2005 Alers Corporation

Cancel | Mexd »

EHe-1 EFFREIEE



6.1 T+ 2 LPMELLR i FH 7~ 5

6.1.1 T+ E S ER S A i) E A
(1) ITHLPMZEIIREH A S aS

£4 MegaWizard Plug-In Manager [page 2a]

Which megafuncion would you ke to Qustomize? winch dewce Famdy wil vou be using? -l:r-:h'u IWE

Splerct & megafinchon from the kit below
Wihech type of output e do you want to creste?

-

Fa, ALTMULT_ACCUM (MAC) i
Wy d = 3

e ATIRT MDD @ VHDL

7%, ALTMULT_COMPLEX ¥efog HN

' ¥4, ALTSQAT wWhat name do you want for the cutput fle?

"3 LPM_ADD_SUB D ALPM_MDCHT 46

", LPM_COMPARE Cuetput fies wil be generated using the dassic fie st

"-. LI, COUMTRER: Return to this page for another create aperation
;. LPM_DIVIDE B : =

E 6-2 LPM FZIhebi&E



6.1 T+ 2 LPMELLR i FH 7~ 5

6.1.1 T+ E S ER S A i) E A
(2) B NextiZHl 54T Bl 6-3Fr s BIXT G HE

-a LPM_COUNTER About Documentaton

D Parameter
Settings

General General2 > Optonallnputs >

“NT4E Currently selected device famlly: | cvdons IVE .
:.,.I : S } -
E: updown S | Match propect default
clock al3.0]

How wide should the ‘g’ output bus be? 4 +» hits
What should the counter drection be?

Up only
Dicnwn oy

@ Create an ‘updown' input port to allow me to do bath (1 counts up; 0 counts down)

6-3 1% 4 U Al 04T £ EE



6.1 THE R LPMEE S E FH 7~ 5

6.1.1 THEZ IR SCA VA H
(3) HHEENextiZ4l, ITHWEG-4FT~FIXTEHE

' CNT4E = | which type of counter do you wank?
= updcran mmoduluE 13 Plain binary
)]'-—}ch;-e;l-. 43.0] *; Modulus, with a count modulus of |12
n [
*=—clk_en o
: Do you want any optional addtional ports?
| Clock Enable Carry-in

Bl 6-4 WIEITEEE, S RTFEREM 2 i 4



6.1 THE R LPMEE S E FH 7~ 5

6.1.1 THEZ IR SCA VA H
(4) BEENextiZdl, ITHWEG-5FT~FIXTEHE

CNT4E I Do you veant any optional inputs?
> zload - .. i Symchromcas inputs Esynchronous inputs
| datef3. 0} . Clear + Clear
—{opso g s v
[] W Th c - E)
1> clock = i
ek E

E6-5 WA 4 A HATEIRFIETIE:



[#6-1] .

LIBRARY imme:

Y O3E iees._=td logic 1164 _211;
- -L LIBRARY lpm; —iTF LPM

U3E lpm.all; —TF LeMFEEE
ENTITY CNT4B I3
-RiFE 0. FRERE. REN. EFREENIEEY. s

6.1.2 LPMi-I-‘ﬁ%%{-%E _':":}R'I;anlr, clk en, clock, sload, updown : IN E'ID_L'E'GL_ i

data : IN STD LOGIC VECTOR (3 DOWNTO 0}; — 4frfi@ES

cout - OUT STD LOGIC ; — i

) : OOUT 3TD_LOGIC VECTCR (3 DOWNTO 0} };—iHHiS8H
END CWT4E;

ARCHITECTIURE 3YH OF ecnt4b I3
JIGHAL sub wired : 3TD LOEIC ;
JIGHAL sub wirel : 3TD LOEIC VECTOH (2 DOWHTIO 0} ;

COMEPONENT lpm counter —L T EHFaFEEHEEY
e

CENERIC (lpm direction, lpm port updown ,lpm type : JTRING; ——ZFS{E X
lpm modulus, lpm width : HATURAL }; —E$HT
BORT (=load, nli:_zn, aclr, clock, updown - IN E'II'_'I_L':}SI: ;
cout : OUT 3TD LOGIC ;

g : OUL 3TD LOGEIC VECTCOR (3 DOWNIO 0} ;
data : IN 3TD LOEIC VECILOR (2 DOWHIO O) 1 ;
ERD COCMEBONENT ;
BEZIN
cout <= sub wire(; g <= =ub wirel (3 DOWNIO 0} ;
lpm_:nu:nt-zr_nnmpun:nt . 1p:r|:|_|:|:|1.1.r|.1:-=r GEHNEERIC MEE | --%EL'F::E?_“H:’"E‘?

lpm directiom =» "UNU3IED", ——-EFETTHENRE
lpm modulu= => 12, —E N E 12 THEE
lpm:Pn rt_updown =» "PORT _U3ED", ——{E S
lpm type => "LFM_COUNTER", —TrEra s

lpm width = 4 } —iHEERE

BORT MAE (slpad=>=load, Eli:_zn::-n'l.':_zn, aclr=>aclr, clock =* clock,
data =r data,updown =r» updown, cout=rsub wirel,g => sub wirel];
END 3TH;




6.1 THE R LPMEE S E FH 7~ 5

6.1.2 LPMi+E BB 5 8L 8iEr]

[ 6-2]
LIBRARY ieee;

USE ieee.std logic 1164.al11;
ENTITY CHNT4BIT IS5

PORT (CLE,RS5TI,ENA ,S5LD,UD
DIN IN std logic vector (3 DOWNTO 0};

DOUT OUT std logic wvector (3 DOWNTO 0}):

END ENTITY CHT4BIT;
ARCHTTECTURE tramslated OF CHT4BIT IS
COMPONENT CHT4E
: IN 5TD LOGIC ;

PORT (aclr,clk en,clock, sload,updown
IN STD LOGIC VECTOR (3 DOWNTO 0):

IN =std logic:
COUT : OUT std logic;

data
cout OUT STD LOGIC :
d OUT STD LOGIC VECTOR (3 DOWNIO 0}):
END COMPONENT;
BEGIN
(sload => S5LD, clk en => ENA,aclr => RS5T,
g=>D0UT} ;

CHT4BE FPORT MAFP

Ul
clock=>CLE, data=>DIN, updown=>UD,

cout=»>C00T ,
END ARCHITECTURE tramnslated;:



6.1 T+ 2 LPMELLR i FH 7~ 5

6.1.3 G LTESHENR

U UUUUUiii Uiy Uit rruy
n

| B
Il [ I
0 I 1 |
! 7 X 9 X £ % = A L
%@ﬂﬁﬂlﬁﬁﬂ%ﬁﬂ@wﬁﬁ 8 6000060600006 06000 SN
7 I JTLL : L A JBR =t : 1

B 66 CNT4BITvhd B1{HEEH



6.2 Fi|F

Plors SEabes
Curitig 11 G4-E88 Vierdson
RiEvmion Mame
Tisp e Enbty Mams
Famdty
Dervice
Timing Models
Tl loge: slemeris
Total combinational functons
Dechinted oo registbers
Totsl regesters
Toal pins
Todal wirtual pns
Total memory s
Ernbsadcbad Multipher 54wt larmnents
Todim PLLS

Qe

).

Al S Yo 1 ®| X

Bl BA % 96 X

X

m T icoz ¥(E652 f B4 X

Ee6-7 8l 6-3 BI{hEERE

Successiul - Wed May 31 3 17:39 2017
13.1.0 Buld 162 102372013 5] Full Verseon
MLULTE

MLLTH

Cydone IVE

EPACESSFZICE

Firal

95556 (< 1%}

55 S5 E56( <1%)
055,85 (0 %)

o

32/ 3s{0%)

o

0/2,396,150 (0%)

0/ 308 (0 %)

Df4{0%)

et mRzRERERANERESENEERS

| Flow Stabus

| Cusar s 11 6488k Venson

| Rervishon Hame

| Top-isal Bty Mame

| Fatiy

| Dt

Timing Models

| Takal loge slemenits
Total combnatonal funchons
Dechcated logpc regesbers

| Toksl registers

| Total pr

ETn!d‘ wirheal pes

| Tokal memory bits

| Embeidded Madtpher B-hit lemants

| Tokal PLLS

E6-0

2 | SRR A R P 2

Successful - Wed May 31 20 19:55 2017
13 1.0 Buld 162 10232013 51 Full Version
MLLTS

MLLTE

Cydione IV E

EP4CESSFICE

Final

Q/55856 (0%

0/5585(0%)

0 55,556 (0 %)

[i]

32735(10%)

a

02,395,180 (0%

1308 <1%)

af4fo%)

A T DSP #HHRAERIZIES



6.2 Fi| & 12l SRvA AT HI T 2

[15] 6-3]

LIBRARY IEEE ;

USE IEEE.STD LOGIC 1164.ALL ;

USE IEEE.STD LOGIC ARITH.ALL ;

ENTITY MULT8 15

PORT (Al1,Bl : IN SIGNED(7 DOWNTO 0) ;
Rl : OUT SIGNED(15 DOWNTO 0));

END ;

ARCHITECTURE khv OF MULT8 IS

attribute multstyle : string;
attribute multstyle of R1 : signal is "LOGIC"; -—{ERhE i Bty FEiEes
BEGIM
Bl «= Al * Bl ;
END bhvwv;

[ 5 6-4]

attribute multstvle of Rl : signal is "DEP";——TEEH DEPEiﬂmEﬂﬁfg‘g



6.2 F|H & L= | ik as R &

¢ Settings - MULTE fe (B & |
1
i
Category: s More Analyzis & Synthess Sethngs 5
a Analysis & Synthell Specfy B setings for the logic options in your project. Assignments made to an indrvidual node
Fies | o entity n the Assigrment Editor wil pverrde the opbion settngs in thes duieg bax,
Libraries Spedify cpbons for 8 :
4 Operatng Settngs and Conditions affiect VQM or EDIF| | :
| wisting cpbon settings:

';'dtmg Cptmization Tedh | ———— - - :
P Bl Setting: -

4 Ciompea bon Frocess Set
Earby T E!.bnut:m Fpeed Auts ROM Replacement on
Incramantsl Compiaten @ Balarced Auto Reesource Sharing Off
Phiysical Syrithesis OptimizaSions Area Auto Shift Register Replacement Aiitn

4 EDA Tool Settings | | Bock Design Naming Buibe
Design Entry/Synthess 7 Teming Driven Syf| | Carmy Chain Length n
=imuiytion : || |ciock Mux protecton on
W{:ﬂamﬂ 1] Poweer-Lip Don't | | Create Del Nodes for TP Cores O

" NEM:H &: Synihesis Setings Perform WYSIwT CSF Block Balancng CSP bladks
WHOL Enput PowerFlay power of | Cisable Regester Mergng Across Hevarchies Huto 2
Werlog HOL rput ; || |Extract VHDL State Machines On
Diefault Paramaters Maore Setbngs... | Extract Verfiog State Machines On

[#6-10 #%3EDSP Block BalancingADSP blocks




6.3 LPM BENLTFfEas BB B A VA

6.3.1 FFhE 2 v aR b S0t
1. miftgR

P DATATEG. mif - W&

£ DATATE mi B8 - Fusg) ¥HE GMY BT &
AEIEIEIEIEIR RO DEPTH = 128;

00 86 BC 52 (36 BE |AS AA WIDTH = &;

-] B0 B B O (O CB DD D5 . RODREES RADIX = HEX;
10 Da DE E2 EE [EA ED FO F3 = ’ DATA_RADIX = HEX;

18 F5 F6 |FA FB |FD FE [FE FF SHSHET COHTEHT HE[_:IH

x FF [FF [FE FE [FO FB [FA FB 1 ::::I ::::

28 FS F3 |FO ED |EM [E6 |E2 DE : ;

% o0& D5 o0 B |05 o1 BC BE :g - ::g:

= e e e P o Be oOBN : DO9E:

[T TF 79 |73 ED |67 GBI |G 55 il ““:

43 F 48 43 3 3| M O F i um-.:;

5 = A D e (1% N2 OF (DS 0007 : DORA:

] DA 07 (05 04 |02 0 |01 00 b g

B0 00 00 |1 O |02 o4 (05 0F

£ 0a [oc [oF 12 |18 19 [0 g i

70 25 2A F 34 |39 3E (43 49 00TF : 8079

Fi- F |55 |54 E1 (&7 ED (T3 M3 = EMD -

B 6-11 mif ir{HiRies B 6-12 F|FH mif 4 pfizZ Al mif [FTZES0 B 6-13 mif Tt



6.3 LPM [EHLIEA# 4% B w E A A

6.3.1 fFAfE s v a4 XX
1. mifi& 30

[ 5l 6-51]
DEPTH=128; : FERE, FIFE R4
WIDTH=8; : SRR
ADDRESS RADIX = HEX;  MhHEER, mexfeomidistroildliigzes
DATA RADIX = HEX;  AFEEIEER, EExFomiRiE oAk R
CONTENT s IR T
BEGIN : o]
a00a0 : 0080;
0001 - 008&;
Qo2 - 008C;
- (RS )
aa07TE - a073;
aa7FE F 0079;
END;

2. hext# R



6.3 LPM [EHLIEA# 4% B w E A A

6.3.2 LPM_RAMI¥)i% B & H

o - T - - P — PR e
| {4 MegaWizard Plug-In Manager [page 2a] (X
| Whech megafuncton would you ke to customize?  wiich device Famiy will you be using? ;Emll"E -
| Select a megafunction from the kst below
i a X Witich type of output file do you want to oeate?
| 1
I &2 WHDL
_ Weriog HOL

“3, FIFO What name do you want for the output fils?

, FIFC partitone D:/LPM_MD FLAM 1P e |

*\ LPM_SHIFTREG Dutput fies wil be generated using the dassic fle structure
| _' % RAM indtiakper | Foetwrn i thes page for another reate operation

“w, RAM: 1-PORT
l | 7 Mabe: To compie & project sucresefully in the Quartus 11 software, your desion

% RAM: 2PORT fies must be in the project directory, in a lbrary spedfied in the Libraries page of
t. *%, ROM: 1-PORT the Options dislsg box (Tools menu), or & lbrary specified in the Libraries pags
I i s o the Settings diakag box (Assigrenents menu),
I % : 2POAT

E 6-14 I§FE O LPM RAM




6.3 LPM BEDLIE By E A

6.3.2 LPM_RAMH % B 11

') RAM: 1-PORT

=
! Widthe Bl Typa s | >

dalalT &
' ran
addressfs. 0] 'ﬂ_ 3
et =
jeecieci
sulekih

O

Rega fCken Byte EnabielAcks - Read Durng Wiite Oobion

Currendy seecied dewoe famdy:
o Matchy progect e fault
Herer wice phould e ' cutput bus be? -3 v pils
Heres sty 5 <t retwics of ey 7 158 - waros

Mobe: You could enter arbifrary walaes for width and depsh
Wit shauld the sesary black ype be?

& Auto MLAE et
LCE
L4 the maamum bladk depth bo Auds * words

Whad dockang methoed weod yiou e o use?

e Clodk
& Dusl dode use seperahe gt and ‘pulput’ deaces

[E] 6-15 15F RAM 291

A




6.3 LPM FEHI/F a3 B E R,

6.3.2 LPM_RAMH % B 11

TN LR G el WA LA L T IR

| T

e e
:'a-:ld'e-s s[s. 0
Creabs one chock enabls signal for esch

| sk ook dignal, Al racidterad pords ana
| conbrolad by the enakas signal(s),

Iq outpat port

[ 6-16 1=7E RAM {30 A BT TP

Sngla Port ResdHDuring-Wnibs Cphion

el ghaadd tha  cutpel be when
g fom & memony kocastion berg 0id Data |
e o

B 6-17 eSS A EE =D R LR - Old Data



6.3 LPM FENLFfE45 KB EAT

6.3.2 LPM_RAMH % B 11

dota{7 0]

a7 o]

"WTEN

G
:IEME‘SEIE 1]

: nckach

) 3

Do o weant: bo specify Hhe indtial content of the mesmcey?
Mo, leanse i bilark:

= Yas, use this file for the memory conbent data

A

(Yo can use & Hexadecimal {Inkel-format ) Fils [.hax] or & Mamory

Tndtiakzakion Fis [ mif])

| Browsse... |

Fie name: | DATATNE. mif

e

| Ao [n-System Memory Content Edbor to captune and update contant

indepeandanthy of the system dodk
The Tnstance I0' of this FAM is: MYRM |

Bl 6-18 WEFHIRH I FIRTERGIRE



6.3 LPM [EHLIEA# 4% B w E A A

6.3.2 LPM_RAMH % B 11

[ 6-10 1£/RIR[E FEEigiTh) RAM AR



6.3 LPM BENLFfE2% B v B A

"'IF'I': -'#'.' I'l'”. "r'.-

6.3.3 fFENARAMEELR

LK

Fe S - B

| |

| Foo o2 X0z ¥ o4 X os X(oe o7 X(oe (o8 X 00 o1 Y0203 X 04 X5 X os (o7 (08 s 0 ¥ 08 00 Xpu (02 X 03X+ o5 Xos 07 {58 1o X2

A0 D5 X0a 13 X 74 29 XDE ¥ 13 X 46 X 70 B2 {E7 X1 X 51,485 X8 X F0 {25 1 58 XaF Ko+ X P9 X = X631 58 X c0 X02 {37 X6 KA1 X DS 408 X &

£3 €3 €3 €8 £33 €3 (5 00 C3 C3 € €3 €3 €3 €3 €3 (5 O €3 £3 £3 G} 3 £) 3 63 €3 £3 63 £ €3 €3
[# 6-20 [§] 6-19 § RAM {FEEH



6.3 LPM BEVLF iR E

6.3.4 VHDLIJFHE23H1A AR Bt

[ 5] 6-6]
LIBRARY IEEE ;
USE IEEE.STD LOGIC 1164.ALL ;

A,

USE IEEE.STD LOGIC ARITH.ALL ; —IHiEFEEBESERESF CONV_INTEGER (A)
USE IEEE.STD LOGIC UNSIGNED.ALL : ——HiERREESEFTEHEE
ENTITY RAM73 IS
BORT (CLE,WREN : IN STD_LOGIC ; -—SEXATEMNErmirss]
A : IN STD LOGIC VECTOR({& DOWNTO 0) ; ——E RaMB3 T izttt » w0
DIN : IN STD_LOGIC_VECTOR(7 DCWNTOQ 0) ; ——5E> RaM [ 8 LBk w0
Q : OUT STD_LOGIC VECTOR(7 DOWNTO 0)); --5E Ram Y6 {uidEhitisO
END ;

ARCHTITECTURE bhw OF BAM7E IS
TYPE G RABRAY IS5 RBEAY (O TO 127) OF 5TD LOGIC VECTOR (7 DOWNTO 0)

SIGNAL MEM : (3 _RARRLY; --SE{ES MEMF2riEZeRIEr FEiE» p2E8l ¢ MREnY
BEGIN
PROCESS (CLK)
BEGIN
IF EISING EDGE(CLK) THEN
IF WREN='1' THEN —-UIRAFHE EHaEI . BEFRASHRE. T
MEM (CONV_INTEGER (L) )<= DIN;--RAMEBOREHERS » IS EMIRIE T
END IF;: END IF;:
IF(FALLING EDGE(CLE)) THEN Q<=MEM({CONV INTEGER(L)):--EXHTEidzshaiEnis
END IF:

END PROCESS ;
END BHWV:



6.3 LPM [EHLIEA# 4% B w E A A

6.3.5 FiERA e iEFH
1. FREESHABBIERE E X

TyeE #1208 15 array (FNHTEE) oF EASEER

TYPE stb IS ARRAY (7 DOWNTO 0)of STD LOGIC ;-

TYPE MATRIX IS5 ARRAY (127 DOWNTO O0)of STD LOGIC VECTOR(7 DOWNTO 0) -

TYPE G AREAY IS ARRAY (0 TCO 127) OF STD LOGIC VECTOR({7 DOWNTO 0) ;
SIGNAL MEM : G ARRAY;



6.3 LPM [EHLIEA# 4% B w E A A

6.3.5 FiERA e iEFH
2. JERREMHARIHIE KRR 2 X

TYPE #V4HH 15 ARRAY (VA 358 RANGE <) oF EVIEZERY |

Type bit is (0" ;'1");

Type bit vector is array(natural rang<>) of bit;



6.3 LPM [EHLIEA# 4% B w E A A

6.3.5 FiERA e iEFH
3. MERLEREE X

TYPE BOOLEAN IS (FALSE,TRUE) ;

TYPE.my legieds: { "LF , TEAT ;70O 0T ) ;
SIGNAL s1 : my logic ;
s1 <= 'A' ;

TYPE FRFRE 15 IERATENFER
TYPE week IS {(sun,mon,tue,wed,thu, fri,sat) ;

TYPE x is (low, high);
TYPE data bus IS ARRAY (0 TO 7, x)of BIT ;

TYPE m state IS ( st0,stl,stl,st3,st4,st5} ;
SIGNAL present state,next state - m state ;



6.3 LPM FEHI/F a3 B E R,

6.3.5 FiERA e iEFH
4. MERITREHIERE E X

SUBTYPE TRAE 15 BEAFEXR rancE 2)FHILEH:

SUBTYPE digits IS INTEGER RANGE 0 to 9 ;



6.3 LPM FEHI/F a3 B E R,

6.3.6 FiEaREC E XX RIERE NG R E

WREN__»———tlif
7. 0)regl
CLKC > LKL [ ..]. g
D“‘*T Dﬁ Ll AT Y DU TACRIFTT i i Fb':"[?
AlE. O - AEDDE 0 —-ﬂ>
FACDRTE. O .

6-21 18| 6-6 A RAMTR ] RTL



6.3 LPM [EHLIEA# 4% B w E A A

6.3.6 FERREE B XMEHRE

Top-jevel Entity Name RAM78 [ Top-evel Entity Name RAM78
Family Cyclone IVE | Famiy Cydone TV E
Device EP4CESSF23C8 | Device EP4CESSF23C8
Timing Models Final Timing Models Final
Total logic elements 1,337 /55,856 (2 % ) | Total loge elements 0/ 55,856 (0 %)
Total combinational functions 832 /55,856 (1 %) Total combinational functons 0/ 55,856 (0 %)
Dedicated logic registers 1,032 /55,856 (2% ) Dedicated logi registers 0 /55856 (0 %)
Total registers i032 | Total registers 1]
Total pins 257325 (8 %) (Total pins _ 25/325(8%)
Total virtual pins 0 ok VL ey 2
: Total memory bits 1,024 /2,396,160 ( < 1%)
Total memory bits 0/2,396,150 (0 %) | Embedded Muitigher 9-bit elements 0 / 308 (0 %)
Embedded Multipker S-bitelements 0 /308 (0 %) otalPils 0/4(0%)
Total PLLs 0/4(0%) '

B 620 RETTEATHRERE 5623 RS RAMIMARERE



6.3 LPM [EHLIEA# 4% B w E A A

6.3.6 FiEaREC E XX RIERE NG R E

[ 6-71]

ARCHITECTURE bhv OF RAMTE IS

TYPE G ARRAY IS ARRAY (0 TO 127) OF STD LOGIC VECTOR(7 DOWNTC 0) ;
SIGNAL MEM : G ARRAY;

attribute ram init file : string;

attribute ram init file of MEM :

SIGNAL IS "data7x8.mif";

BEGIN



6.4 LPM_ROM] e fill #1455 B 7~ 5

6.4.1 &) 5 IE5%15 5 R AEA it

F « MegaWizard Plug-In Manager [page 5 of 7] ? =

| " ROM: 1-PORT

1 Parame ber
Sattngs

BROMTE . . Do you want to spedfy the nitial content of the memory?

& Yes, use this fe for the memory content data

{ou can use a Hexadedmal (Intel-format) Fe [ hex] or a Memaory
| Invtakzation Fie [mif])

| Browse...

File name: | DATA TR, mef

=

Allow In-System Memory Content Editor to capture and
update content independently of the system dodk

The Tretance D of thes ROM i [0

B 6-24 IIAAMRHELE X HFH AVFER S0 ROM AE




6.4 LPM_ROM] e fill #1455 B 7~ 5

6.4.1 & 5 IE5%{5 5 R EB KT

Ci s
ey

Thrit HaE » ERAHE — MEDIA |

(Mahb 4 85) ¥ filf ROM

[ 6-25 IESR{ES R S511EE



6.4 LPM_ROM] e fill #1455 B 7~ 5

6.4.1 &) 5 IE5%15 5 R AEA it

LATET__, CLEDUT
— e
ROMTE
SHIE gddresels {1 : aly..0l =
- ol f———— =3 d it -
R8P clock i 2
A8 Cou 2
B . ck_en . o
o e i
o J;
[Ln)

RET |:"_:'""—r.=_*,._ -_‘:-3":' = — GBI T
[ 6-26 L3355 KA SR RIZE

:D pa 1.2Bus 256 s 3.84us 512 us L T 7.68 us 8.90 u=s 10. 24 us 1152
Hamsa i [] i i [ [ P i § i
i Ops
. CLK
i EN | |
B!  msT L

M voar (R 00 Xorko2XhoXotKo2X03 Ko4X 05 §06)07 K08 %09 Koa 08 X0C {00 KoE XOF K 10) 1
& v 80 3 €3 €3 €3 €3 € € €3 {5 O @ €3 €3 G &) (& (7 6D (T o

6-27 B 6-26 HIE{H BT




6.4 LPM_ROMH] e il M fE H 7~

6.4.2 1E5Z55 KA 4B AF LTI

u SignalTap I Logic Aml'_n!rzer = DefLPM_MD/SIN_GNT - SIN_GNT - [output_files/SIN_stpl.stp]®
Fi=  Edt Vew Project Processing Tools Vindaw Mol B
Instance Manager: 75| (B3] B [ED| Ready to acqure (4] x| JTAG Chan Configuration: ITAG ready

Instance Status LEs: 650 Memory: 61490 Small: 0/0

Hardware: |USB-Blaster [USB-0)
] snT1 Mot runnng 690 colls 61440 bits 0 blodks T

Device: | @1 EPICS5/EPACESS (0o)20F 5000)

g 200170503 234116 1

22| SOF Manager: || | # | D:APM_MDjoutput_fles/ST

Type ”.“l Hame l15n 151 152 153 154 135 156 157 158 158 160 161 162 163 164 165

L 1 n 1 1
F

iat

D6h X 07h X 08h X_09n X 0ah X 08h X 0ch X 00h 4 0En X oFh X _10n X 11h X 120 X 130 X 14n )

4 |® &R (04n X 0Sh
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(1) ITHERGFME R umE H D

== [n-Systern Memory Content Editor » De/LPM_MD/SIN_GNT - SIN_GNT ] e
|

1 JTAG Chas Cont aban:  JTAG read Wi =
Instance Manager: |¥1) 3| W | ¥l Ready to scqure ol = fgur ¥

Index Instance ID Stabe Wdth Denth Ty | Hardware: [LISB-Blaster RISE-0] i L

0 RMTE hot running 8 138 RA | pevice: | @1:EPICSSEPSCESS (R0ZFSHOD). = | Scan Chain

Instance O0: RM7E

Q00000 BD BE BC 92 98 SE AD RA BD Be BC C1 ©C& CH DO DS L ED 13 B

uola Fa FB FD FE EE FF EF EFF FE EE ED FD FA F8 [ F3 FC E Oi = =] .

000034 C6 C1 BC BS BO RA RS SE 98 52 8C 86 7F 78 73 6D ¢ 3 4 4 : o

0D004e 2F 2R 25 21 1D 19 1E 12 OF - Oh 07 O 0402 01 0L e M
0000&8 OQA OC OF 12 15 19 1D 21 25 2R 2F 34 33 3E 43 45 4F 55 5i 60 Ta TA A 49C 2 &g
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Instance 0: RM7H
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6.6 LPMix A\ 2\ B A H

6.6.1 R A NBIFHI o

Which megafunction would you like to customize?  \Which device familty will you be using? 'c.,.d.m, IVE
Select a megafunction from the kst below

- Which type of output file do vou want to create?
.Hdl-

“o, ALTLVDS_RX 4
. . @ YHDL
4, ALTLVDS_TX
3, ALTMEMPHY Werkag HO8
. ALTOCT Vhat name do you want for the output file?
5, ALTPLL D /LPM_MD /PLL 20M
' “ ALTPLL_RECONFIG Chirbru ok file= wall he nenerated iming e dasse fle srochre

B 6-33 LIERHIFEEF ALTPLL
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6.6.1 R A NBIFHI o

<) ALTPLL
[1]Parameter  |fRE
Settings e
> inputsfock >
Currently selected device family: |~ e 1y
T 7| Match projectdefault
nckd O L e <o Abls to implement the requeshed PLL
e T R e o locked ¥
1 General
Whith device spesd grade will you be using? 8 -
‘What is the freguency of the incid input? . H-u -

6-34 TEIFH A SE BT inck0 ) 20MHz



6.6 LPMix A\ 2\ B A H

6.6.1 R A NBIFHI o

Able to implement the requested PLL

Optional Inputs
Create an plena’ input to selectvely enable the PLL

[¥] Create an ‘areset’ input to asynchronously resst the PLL

[+ | Create an pfdena’ input to selectively enable the phase ffrequency detector

Lock Output
(W] Create ‘lndked’ output

| Enable seif-reset on loss bk
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6.6.1 R A NBIFHI o

c0 - Core/lExternal Output Clock

Abls by mplement the requested PLL

of| Lise thes dock
inchd - AR ell Clodk Tap Settings
; nchd) Ireraansy. ] Requested Settings Actual Sethings
@ Enter output dock frequency: 0003 MHz = 0. 02000
Enber output dodk parame ters:
Clock multiplcation factor : i
= — Clodk divisson factor 1 LS 'T‘m"' 1 10000
Clock phase shift 0.00 : loeg »| 0.0
Clock duty cyde (%) 50,00 20.00

B 6-36 11F o0 B4 BANER A 0.002MHz
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6.6.1 R A NBIFHI o

il

¢l

c1 - Core/External Qutput Clock
Able to implement the requested PLL

| Use this dodk

6-37 FLB =T HMES cl

Clodk Tap Settings Sl St
| @ Enter output dodk frequency: 195 MHz v
| Enter output dodk parameters: ' -
Clack multipcation factor —
Clock dhvision factor SA 0P |
Clock phase shift 0.00 deg v

Actual Settings
195, 00000

0.00
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6.6.1 R A NBIFHI o

e TE2T AR[E.0]
PLL2OM input 20MHz, Ouput. c0=23Hz —
SHTTE ROMT78
9 address]s. 0] g[7..0]
- QUTPUT [ O[7. 0]
Nk 0 > ciock up i X E '
inglk D freguency ; 20000 WHz : = cou = =
Oiperation Mode: Homal £l clE_en H -
Cik] Ratin [Pk (9gDC %) inall
0 | w10000| 0.00 | S0.00
el | 3004 | 500 | S0.00 nciock
nal Block type: MK
i Cycions IV E EH :;_w;_'

gﬂlﬂ.ﬂ_: ART
d :—91—1?07

WL D
CLK :)_ﬂm_‘._l in

INTRT s COUT
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6.7 In-System Sources and Probes Editor{# F 757 %

(1) ETRE & $#k AIn-System Sources and Probes#iik

(2) HESH

ﬁ In-System Sources and Probes

e . Currently selected device family: | . cdone I

¥ Match project/default
F— probe(15..0] source[2..0]=r>

Do you want to spedfy an Instance Index?

@ Mo, assign it automatically

ez, use this nuember

The Instance ID' of this instance (optional): JGTT

4 characters
Hew wide shoudd the probe pert be? 116 - | bits
How wide should the source port be? E * | bits.
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(3) 5REMARI LB R ERL

i e JTAGT
ARLE.0) WF'C | PE{14.8
u i | k

PE(15.1] sourcef2 0] 4

of7.0]  WiRE | PEqT.0 Wt pr0bE [ 15..0]

LiCr

_ CNTIB

0] WiRE ] CLK up courter| | H
clock ARG.O) | |

4l6..0]  address(6 0] , o7 0l T E

e I—i clk_en ko) B ENEER
'ﬂﬂ an 1 EH i . , I i g
> i | | 2§

ROMTE

L

I - E ]

| | inclock
| st Dhockitype: AUTO

B 640 TEHRFEDA0 A In-Svstem Sources and Probes M7 A2 1



6.7 In-System Sources and Probes Editor{# F 757 %

(4) A In-System Sources and Probes Editor

{u) In-Systern Sources and Probes Editor - Dy/LPM_MD1/SIN_GNT - SIM_GNT - [Spfl.spf]*
Fle Edt e Promesds)

Toss  Window B B
nstance Mansger: (2] [4B] (W | (el []] mesdy to scqure M

Bl » ITAG Chaen Configuration:  TTAG ready
Probe read mberval Event log Har dowane: Lﬂ!ﬂl‘ﬁ' =Bl
Cusment interval: D samples per second Meomumsize: (16 =] Dewice: | B.1: EPICI6/EPACELS ((n020F2000)
St 7| Save data to event bog Fle: x| D:LPM_MDLSIN_GNT.sof
. ) L=l Wirite source data: Emtn.nd'r *| [kl
Index Instance ID Status Sources: 3 Probes: 16 Hame
®o 16T Not running 3 15 ITAG Linstajaitsource_pr
[
EALE
Index Type & Mame Data 16 =¥ 2 e 5 i S 7 i {
PIS ¥ couT 0
Pl24.8] ¥y om0 h h A2 X 2k A 2wh 5 h L 20h R @h J B X Fh A Xk
piz.0] > = olral BCh Fah % Fh 3 Fth J Fh A Fh X EDh Eh 3 Eh 3 Exh J DEh
§2  =r"e= RET 1
51 =rTe= B i
so —— [T
E 6-41
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6.8 NCOZIE ka8 FH 1%

(1) E#HINCO

{4 MegaWizard Plug-In Manager [page 2a] &
I

Which megafunction would you like to customize?

Which device family wil you be usng? | Cycone IV E |
Select a megafunction from the list below

2 % Which type of output file do you want to oeate?
4 2 Instalied Phug-Ins Z|SP
-
& VHOL
| Arithmetic s
] Communications Veriog HDL
4 | 1 Dsp

What name do you want for the output fils?

| Error Detection fCorraction D:}LF"M_WEH{D}E - —‘
- e Cutput files wil be generated usng the dassic file structure
. % el E | || Return to this page for another create operation
“w, NCO Vi3]
] Transforms Note: To compile a project successfully in the Quartus 1T software, your design

fikes must be in the project directory, in a library specified in the Libranes page of
7 video and Image Processing Hutbmaab;huxﬁmismj.muha?mﬁednhm“iw
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Step 3
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(3) HEZSH
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(3) HESH

Parameters Implamentalion  Resowce EsSmale

F FRgiER ey Modalatiorn FRase Modula%on Clugut

] Freguendy Modulation ingui %] Fhase Modulabion Inpul Diual Qutput
Modulstor Resolition 10 w Mogulator Precision i =
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[ 6-8]
LIBERARY ieece; --EEERTEERT
USE ieee.std logic 11e4_all;
ENTITY wvgaV IS
Bort [ clESOMH=z - IN STE_LGGIC;
hg,vs,r,g,b: OUT S5TD IOGIC ) ;
END weaV';
ARCHITECTURE modelstru OF weaV IS
component vgadEd0480 --VGL B mEFiEL
PORT (clk - IN STD LOGIC:
rgbin : IN S5TD LOGIC VECTOR (2 downto 0} ;
hs, wvs, £, g, b - OUT STD LOGIC;
hentout, ventout - OUT STD LOGIC VECTOR(S downto 0) -
end component ;
component imgrom --FFEHE M, FES3L, EHE 12 &
PORT (inclock - IN STD LOGIC:
address - IN 5TD LOGIC VECTOR (1l downto O} ;
g - OUT STD LOGIC VECTOR(Z downto 0} };
end component ;
gsignal rgb : S5TD LOGIC VECTOR(Z downto 0) ;
signal clkZSMHz - std logic;
signal romaddr : STD LOGIC VECTOR(1ll downto 0} ;
signal hpos, vpos - std logic vector(3 downto 0);
EEGIN
romaddr <= vpos (5 downto 0) & hpos(5 downto 0) ;
process(clki0MHz) begin
if clkSOMHz "event and clkS0MHz="1" then clkZSMHz<=mot clkZz5MHz;end i £f;
end process;
i wgae40480 : vgaed0480 BORT MAP(clk => clkitMH=z, rgbin => rgb, hs =» hs,
v =» vwsE, rF=»r, g =*g, b =*b, hentout => hpo=s, vontout =* wvpos) ;
i rom - imgrom PORT MAP (inclock => clk25MHz, address => romaddr, g=> rgbl;

end;



