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7.1 ZE DI REAA PR

HARAM FINEE IESS . FVESALPME A 5K

LR 2 1% 55 FH 2 FILPM| ] R 3

1/02H 14 I eh Pk & (CDR) « BiAH3A (PLL) « XUEIEH R
(DDR) « FIKA7 W 2 324k (GXB) « LVDSTEUL B % 158
PLLEL 87 B0 & 2 72 58 55 25 T e B

171 o8 2 PE A FIFO Partitioner. RAMFIROMZEITH RS A H
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7.1 ZE DI REAA PR

7.1.2 f¥ FHMegaWizard Plug-In Manager

<HrH 30> bsf ;. Block Editor s F (1 ZE DI REBIRIRT S (Tl

<H i 3CAF>.cmp o AR HBH SO

< CAF>Ane « D REBEHUE R SO BRI AHD L AL A

<#r it SCAF> tdf - BELAEAHDL R T SEBIAK 1 7E ThRe B E 3 S0

< 3CfF>.vhd « EAEVHDL B T A 524144 1 22 T R A B A0, ST A

<g >y o EAEVerilogHDL B vt o SEG 4K ) %5 D R R R S0
<ffi 1 3> _bb.v : VerilogHDL ¥ U Bt FH 75 Th e A B A0 28 S04 rp A Bk ) 23 A B
black-box BB, FT7E(# FIEDA 254 T HIKTE &% 05 1 .

<farth SCAF>_inst.tdf : R DI ReES AR SO T Bt I AHD LA R 1]

<y 1 30> _inst.vhd « 25 DY BE R ERAL 6 S b SR AR I VHD LB AL 7= 51

Bt SCfF>_instv : R IRERLERRBR ST LK VerilogHD LB AL - Bl o -
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7.2 RN
7.2.2 EHIHIaEAEHE

1. B3 mifiRA

S

[517-11
WIDTH = 8;
DEPTH = 64;

ADDRESS_RADIX = HEX;

DATA RADIX = HEX;
CONTENT BEGIN

0 : FF;
1 : FE;
2 FC;
3 . F9;
4 . F5;
.. (BERE 22D

3D : FC;
3E : FE;
3F : FF;

END;

Kx



7.2 ZEFEHLN B SEA

7.2.2 EHHIEA LR SO
1. E. mifiERCH
[5]7-2]

#include <stdio.h>
#include ""math.h"
main()
{int 1;float s;
Tfor(1=0;1<1024;1++)
{ s = sin(atan(1)*8*1/1024);
printf("%d - %d;\n",1,(int) ((s+1)*1023/2));
+
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7.2 RN FH S
7.2.2 EHHIIEEE SO

2. I hex#i&R 30

EEEH-

0 P55 ]2s4 |25 (249 (245 (239 (233|225

m 217|207 197 [186 (174 182 [150 137
124 112 |99 |87 (75 |64 |53 |43
34 |26 |19 [13 |8 4 1 0
32 | 1 4 5 12 |19 |28 |34

40 |43 |53 g4 |75 &7 |99 [112 124
45 137 (150 [162 [174 [186 197 (207 |27
56 |25 |23z 239 (245 (249|252 |254  |2s5

K] 7-2 K5 ik T B g T A mif S04 A Kxﬁémzﬁf



2. EIr. hex} 83

J

K7-3 ASME X hex SO

5 v2.00 : B #E#1E (8031) [D:\Documents and Set

THE WIBE BRG | mAE HTR §0w HE

& =g D] = =

EEERIE(R)

nAARERI .
A EEILM..

Ei D:\SIN_GNThdata's
ORG @08868H
DE 255 , 254, 252 | 240
DE 24C 2390 , 233 , 22%
DB 217 287 197 186
DBE 174 , 162 1@ , 137
DE 124 , 112 00 87
DB Fi oh Ld h3
DB 3y 26 19 13
DB 8 i 1 A
DB A 1 y 8
DB 13 10 26 34
DB L3 L3 oh 5
DB 87 00
DB

DB
DB
DB
EHD



7.2 RN FH S
7.2.2 EHHIIEEE SO

2. BT hexi&Rrt&

K] 7-4 sdata.hex 3L BUE B 12

| EHE fEED &80 W TARD AR

| «RE - =» - 3| QfF Qrpx @6 B L X ol @

| HEBE(D) |1 datats

TridIE ¥ 1 sl -1 ot e | 2R

T eCirogemes a1 ], Diia 16 mnzn
=0 sinanT b ] SDATA LKE BIN I
o J!ﬁ dataHE™ dEItHHEx SDATA LKB HEX I
BT #]|SDATALST  7KE LST drfd
©om 71 cneeThCka S

KX/;%Z%[&



7.2 RN A S

7.2.2 EHIPIIE L EIE ST

7.2.3 TEHILPM ROMITH

r

ega¥lizard Flug—In Nanager |[page E

The Megawizard Plug-ln Manager helps you create or modify
dezign files that contain customn vanations of megafunchions.

Which achion do pou want bo perfu::rrn’r'

[ - Edlt an exizhing custom megafunchion wanatu:un
[ Copy an exdisting custom megafunction wanation

Copyright 71931-2005 Altera Corparation

Cancel |

M ewt = |

K 7-5 xE Hil8T ) ZE T e Kxﬁazwﬁf



Hega¥izard Plug—In Hanager |page Za E

Which megafunction would you like to customize? Whicf; dewice family will you be ||:_,IJ,:|,:|r.IE |
Select a megafunction from the list below MEIng
+- & arithretic I.,ﬁ,,J Which type of output file do pou want to create?
ARM-Based Excalibur ~ AHDL
. | o}
+ ﬁ gates © HOL
- " Veiilog HOL

+ - memary compiler

Wihat name do you want for the output file? Browse. . |

D:Msin_gnthdata_rom,vhd

ﬁ SignalT ap Il Logic &nalyzer
= ﬁ storage
1 ALT3PRAM

e ALTSHIFT TAPS | Return to thiz page for another create operation

1 ALTSYMCRAM Mote: To compile a project successfully in the Quartus [ software,

1 LPM FF pour desigh filez must be in the project directany, in the global uzer

LF'M_FIFEI+ libraries zpecified in the Optionz dialog box [Tools menu), or a uszer
- libramy zpecified in the Uzer Libranes page af the Settings dialog

LFM_LATLCH biow [Azzignments menL).

LPM_RAKM_DP

LPM_RaM_DP+
LFM_Fakd_D0

Your current user library directonies are:

ERLPM ROM
1 LPM_SHIFTREG
+ @ P MegaStore W

K 7-6 LPMZE ThEEH % 5E Kxﬁéiziffélﬁf




LPM_ROM

Yersion 6.0 about Docurmentation

FPararmeker

Settings

Currently selecked device Family: el
data rom ¥ B 4 yeone i
address[5. 0] 7 1 Family supparks LPM_ROM only in backward-compatibility mode,
inclock Gl ..ol Alkera recommends using ALTSYMCRARM wizard,
How wide should the 'q' output buz be’? E ~ | bitz
B
Haow many S-bik words of memory? B4 = || words
What should the RAM block bvpe be?
® auko M4
Sek the maximum block depth ko ALk ~ | words

What clocking method waould wou like to use?

Single clock,

Rezource Lzage »: Dual clock: use separate ‘input’ and 'output’ clocks

o M4k +
1 z2ld_mod_ram_rom

Cancel Mext = Finish

& 7-7 % Fdata_romALBREIE Ze A ik 28 58 KB




7.2 RN FH S
7.2.2 EHHIIEEE SO

7.2.3 TEHILPM ROMITH

Nega¥izard Plug—In Nanager — LFN EONX [page 4 of &1

Which partz should be regiztered?

—
=
data rom [ g output port
addreszz[5..0] = 0
inclock of7..d] . Create one clock enable signal far each
clock signal. All reqiztered ports are |

cantralled by the enable zignaliz).

—

ElE

More Options |

| Create an 'acl’ asynchronous clear
for the reqiztered ports

K 7-8 L FEHHE /S Sinclock Kxgéfm%f
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TR Y SZA]

7.2.2 EHIPIIE L EIE ST

7 2 2 THIll DN DON-T4H

Do pow want o specify the initial content of the memony?
[ Mo, leave it blank
-

data rom

addrez=[5..0]

* “Yez, use this file for the memony content data
o[7..0]

inclock Initialization File T.mifll

["ou can uze a Hexadecimal [Intel-format] File [ kex] or a Memon

Browse. .. |

File name:  |D:hsin_gnthdataHEXASDATA HEX

| E

independently af the zpztem clock

v Allow [n-System Memory Content Editar to capture and update content

The 'Instance 1D of this BOM is: |F|I:Ih-11
Fezource Estimate
1 hldh . ..
D ocurmentatian... | Cancel | < Back | Hest = | Finish |
1 =ld_mod_ram_rom

&1 7-9 T AROMAIGHEE A H IR FAE R GRS T fie
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7.2 ZRAABRNY H] SEA

7.2.2 EHIPIIE L EIE ST

7.2.3 TEHILPM ROMITH

Categony:

- General
- Files
szer Libranes [Current Project]
Dewvice
L+] Timing Analyziz Settings
P;r} EDA Tool Settings
i_'4;-_; Corpilation Process Settings
L:' ﬁnal_l,lsis & Synthesiz Settings
 WHDL Input
_ Uerllng HDL [FipLt

5 ynthesls Netllst Dptlmlzatlnns
- FltterSEttlngs

- Physical Synthesiz Ophimizations
- Azzembler

—
FEETETY B [ EETT TR T e PP TR EER TR EETEN

Default Parameters

Specify the default zettings for the parameters used in pour project. Azsignments in design files or
azzignments made in the Azzignment Editor will overnde these defaulks.

- Parameter

Mame: CvYCLOMEIN_SAFE_WRITE

Cefault zetting: "ERIFIED_SAFE"

Change

Delete

E®izting parameter settingg

~Marne: 5 ething: |

CYCLOMEN_SAFE_W...  "WERIFIED_SAFE"

&7-10 LPM_ROM¥ it 52 i,

KX/% oyt




[5]7-3]

L I1BRARY 1eee;

USE 1eee.std logic 1164_all;
LIBRARY altera mf;

USE altera_mf.altera_mf _components.all; ——{§ FH ZZ Th e FE R i BT oA
ENTITY data rom IS
PORT (address : IN STD LOGIC VECTOR (5 DOWNTO 0);
inclock : IN STD LOGIC ;
q - OUT STD_LOGIC_VECTOR (7 DOWNTO 0) ):

END data rom;
ARCHITECTURE SYN OF data_rom 1S

SIGNAL sub_wire0 : STD_LOGIC_VECTOR (7 DOWNTO 0);
COMPONENT altsyncram —-filfhaltsyncramjoft, THH T LPMEEBR
altsyncram
GENERIC ( -SSR IBTER)
intended_device family - STRING; --RKEBEZ=EHIHER
AE X
width_a - NATURAL;
widthad _a - NATURAL;
numwords_a - NATURAL;
operation_mode - STRING;
outdata reg a - STRING;

address aclr_a - STRING; BT



outdata aclr_a - STRING;

width _byteena a - NATURAL;
intt_file - STRING;
Ipm_hint > STRING;
Ipm_type > STRING );
PORT ( clockO : IN STD LOGIC ; —-—altsyncramyuf4+ 0 =B
address a - IN STD LOGIC _VECTOR (5 DOWNTO 0);
q_a : OUT STD _LOGIC _VECTOR (7 DOWNTO 0) );
END COMPONENT;

BEGIN
q <= sub _wireO(7 DOWNTO 0);
altsyncram _component : altsyncram

GENERIC MAP ( intended_device family => "Cyclone", --Z#
£ 5 B Sh

width_a => 8, —- IR T8
widthad_a => 6, —-Hbhik £ 5 K 6
numwords a => 64, --H P H =64
operation_mode => ""ROM", ——LPMAEZROM
outdata_reg a => "UNREGISTERED", --#iHiELHIfF
address_aclr_a => "NONE", —— L F P HLHEEO
outdata aclr _a => "NONE", -- TR B R PO
width _byteena a => 1, -- byteena afi AORmE1

init_file => “_./dataHEX/SDATA.hex”, --ROM#IZALEHESC
. teat BB sud T T



Z B

Ipm _hint => "ENABLE RUNTIME_MOD=YES,
INSTANCE_NAME=NONE"",
Ipm_type => "altsyncram" ) —--LPMSEZY
PORT MAP ( clockO => i1nclock, address a => address,q a =>
sub wireO );

e

K ZoH



7.2.4 FERIERIT

[5]7-41 IE3Z(G5 KESRE X T
LIBRARY 1EEE; --1E3X{E5 K4AZRVECH
USE I1EEE.STD LOGIC 1164 _ALL;
USE I1EEE.STD LOGIC_UNSIGNED.ALL;
ENTITY SINGT IS
PORT ( CLK : IN STD _LOGIC; —— (&S YR i b
DOUT : OUT STD _LOGIC VECTOR (7 DOWNTO 0) );--8fiitTeiEim

END;
ARCHITECTURE DACC OF SINGT 1S
COMPONENT data_rom - EEIEA#E2LPM_ROMIC{F: data_rom.vhdy= i

PORT(address : IN STD_LOGIC VECTOR (5 DOWNTO 0);--6fiHilitf5 5
inclock : IN STD LOGIC ;--Huhh4lifEmteh
q : OUT STD LOGIC_VECTOR (7 DOWNTO 0) );
END COMPONENT;
SIGNAL Q1 : STD_LOGIC_VECTOR (5 DOWNTO 0); ——#5E p#s SqE A bkt Hiae
BEGIN
PROCESS(CLK ) ——LPM_ROM#hht i A 23 3EFE
BEGIN
IF CLK"EVENT AND CLK = "1" THEN Q1<=Q1+1; --Q1{ENHulit kA 25i+%es
END IF;
END PROCESS;
ul : data rom PORT MAP(address=>Q1, g => DOUT, inclock=>CLK) ;--#itk
END:;
KX/%/Z%‘%



7.2 FEFRHLNY B SEA

7.2.2 FEHIPIIRHEIE ST

7.2.4 FERIERIT

[ pz 5. 1? s 1|J.2|4 s 15.3|E| s ED.4|E s 25.% 1s SD.TIE 1s 35.8;4 s 4|:|.'3|E| 1s 4E|.EIIE
Hame T
I
| K oy e g L] | L L] |
o RERLE R IE N R T S R R R O T 8T A O T G

K 7-11 17 B3 e s



7.2 FEFRHLNY B SEA

7.2.2 FEHIPIIRHEIE ST

7.2.4 FERIERIT

Hame -416 -400 -354 -363 -352 -336 =320 -304 -2ad -272 -256 =240 -2

= -
_ O‘HHHH ........ nn||||||||||||||||mHHmHHHHHHHHHHm ......... |nn||||||||||||||||||HHHHH‘HHHHHHHHH‘ ........ .nn|||||||||||||||||||HHH‘HHHHHH‘HHHHH_.
| I | | | | I

: |

oo |1 1 1 T 1 1 T 1 [ 1

| cemm L L LT L 1L ML rirerereriri
i jigigipipigigiginipigigigipipigipigipigigigigipigiy)

[ é....m[ﬂ T

[ é....m[n] ﬂ
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7.3 1ERGAFE A EAE LS 9

stance ILY | Skatus | Width | Depth | 1]

{‘!:IZL

e Y.

m[HardIare Setup

Hardware Settings l_]’TﬁLG Settingz]

Select a prograrming hardware sebup to uze when programming desices. This progranmming
—|  hardware setup applies only to the current programmer window,

m
Currently selected hardware: ButeBlasterMy j
tyvalable hardware items:
Hardware Server Part £dd Hardware. . |
ButeBlaztertd Local LPT1 |

- Setup...

»| 5ScanChain

%]7-13 In-System Memory Content Editor % &

KX/;%Z%[&




7.3 TERGUF A A B2 S g4 DY

Instance Manager (=7 i‘ = |Fha.5u:|5,I ta acquire @ ¥ | JTAG Chain Configuration: |JTﬂG ready @

| e | Instance D | Statuz | Width | Depth | 1
' T . * | Hardware: | ByteBlastert [LPT1] - Setup...

ramm’

(@1: EF2C5 [0x020B100D) +|  Scan Chain

Bead Data from In—System Memory

Continmously Eead Data from In-System Memory FB

_{_ Write Data to In—System Memory FT

o 0 roml:

gooooo 7 _ P77 7T OTTOTTOTT O OPIRIIIIIIIIIIIIILIIY
noon14 7 Import Data from File .. PTOTTOPT MY OTTOTTOPRRIIIIIIIIIIIIILIIY
000028 7 Export Data to File. .. PTOTTOPT MY OTTOTTOPRRIIIIIIIIIIIIILIIY
ooonac 7 7777

Instance Status Help

K7-14 55258 R4 L IIFPGARE IEH 1500 T 4w 38 5 S

KX/;%Z%[&



7.3 TR EE

gooosc  F3 FC FE FE

K 7-15 NFPGAH FJROM LB FE

ZAE

Instance M anager: |HEEII|_'.-' to acquire @ ®* | JTAG Chain Configuration: |JTﬂG ready @

Index | Instance 1D Status | ‘width | Drepth | 1

|ﬁEII-_II rli;i-.l.-;.-i ...... .r:..J.E;i: runr‘li}:{é E ................ EH ................... F Hardware B}IteBlaEtE[Mu [LF|T-I ] L SEtL.II:
Device: (@1; EP2C5 (0020810000 *| GScanC

™ ™ File:

a0 roml:

pooooo FF FE FC F9 FS EF E9 E1 D9 CF C5 BA AE AZ 96 89 7C 70 63 57 ... ... . ...... | oo

ooonl4 4B 40 35 2B 22 1A 13 0D 08 04 01 00 00 01 04 08 0D 13 1A 22 E@5+" . . . .... ...

ooooz2g 2B 35 40 4B 57 63 Y0 YC 89 96 AZ AE BA C5 CF D9 E1 E9 EF F&  +5@EWep| .. ... .. ...

KX/%Z%[&



7.3 TER G B

e
&@
-
2
=

e ] oml;

ooooon 11 11 11 11 FS EF E9 E1 D9 CF C5 B AE A2 9% 89 7C 70 &3 57
aoool4 4B 40 35 2B 22 14 13 0D 08 04 01 00 00 01 04 08 0D 13 14 22

gooods 2B 35 40 4B 57 63 70 7C 89 96 A2 AE BA 5 CF D% E1 E9 EF F&
agooosc F9 FC FE FF

K| 7-16 ZmiE i L E R
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7.3 TER G B

& DOUT

w- o

K 7-16 T #idm 23 5 ) Signal Tap TERFE T
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7.4 YmiESignalTapllffifih k(=55

trigger; 200441 2003 133538 #1 Lack made: é‘i-‘ullnw all changes v S1gnal

Hode Incremental |Debug Port Data Enable | Trigger Enable | Trigger Levels [lock |I3LE I
Type | Alias Hame Route Out 14iduto 14iduto  [1[v|Basic - ot

ata.

) Bazi

o Z?LIT r v v i : Sample Hodes
- v v

@ A I- I- I- |1 E ""’l |VF A

B 7-17 1L B Pl = 44

KX/;%Z%[&
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7.4 ¥

Signal Tapll[fifih % 5 5

Advanced Trigger Condition Editor; Level 1

Maode List:
Type | Alias Hame BResult: ﬂ
o CouT

= - OUTY

i - o

o EMA, 5 Result

Object

-3 Edge & Level Detector
---=I' Input Objects

---:l' Comparison Operators
---=I' Bitwizse Operators

[B] Data |@ Setp |E Advanced Trigger 1

ﬂ
Object haz an incorect number of inputs,

=l

] 7-18 3\ “fih & 4 BR B g R e 1




7.4 %

-

Signal Tapll[fifih % 5 5

Maode List: tidvanced Trgger Condition Editor; Level 1
Type | Alias Hame Besult: ENALeCOT=12 ﬂ
o CouT
o - OUTY
= -l | EMa
> Enla, = logical 0
B comparizon_0 data[n]
all | — result
Object [ Cul q X EI-|_ result 2 }@_‘:—{E Result I
= 4 I:.M_aEh—': datal0]
e ¥ Fdze & Level Detector s 1z o
=~ Input Objects 4 ECUALITY LOGICAL AND |
----- * b1t Value
----- # FBuz Value
----- * Fus
=4 Compariszon Operators
----- ¥ Lezz Than J J _lj
| 4 ]

----- B Toce Than ar Fanal Tna

el 7-19 S iR i A R 2K

n
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I RSPIVAS

7.5 H'EA s it &

7.5.1 RAMZE il

—What should the EAM block type be?

{* Auto " N51E " MK " M=FiM
==y Set the maximum blocl depth to Iﬁ‘ut':' hd words
data[7..0] of7..0] ? —Do wou want to specify the 1nitial content of the memory?
wren " Ho, leave it blank
addre==s[5..0] ¢ le5, usSe TO1E CLl1le [oF The Memory COontent
) At n
inclock (You can use a Hexadecimal (Intel-format) File
[.hex] or a Memory Initialiration File [.mif].)
Filel Browse. .

The imitial content file
should conform to which

[FORT & =

[T Implement with logie cells only, ewen if the
device contains EAB=z or ESEs

[ 81law In-System Memory Content Editor to capture
and update content independently of the system

The In=tance INl of thi= ram |1'5'=El1112

K7-20 4R e HIRAM Kxﬁ%ﬂfé




7.5 HE At A g il 5 M

7.5.1 RAMZE il

0 ps 5. 1? 1z 1|:|.2|4 1z 15.3|E| 1z EEI.-E‘:IE 1z EE.I% 1z SD.TIE 1z 35.E|4 s

Hame o
address 051 3052 ) 053 ) 054 ) 055 j 056 ) 05T ) 058 f 051 ¥ 052 053 054 055 ) 0S8 057 ) 058 f059 ¥ 0S4 § 0SB
data TRER R ERCREDEDERERERERERER ERED ERER EN
1inclock
WY EL
H q El4'3I#A}{#E}{#E}{-ﬂl}{4EH#F}{50}{49}{4#}{43}{%}{@}{%}{%}{50}{ a0

&7-21 LPM_RAMI{I1) B TE

KX/%Z%[&
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7.5 HE At A g il 5 M

75.2 FIFOEHI

Would wou like to register the output to maxmize
performance but use more area?
(v Yoz (best speed): " Ho (smallest area]
FIFOZ
dlata[7..0] gl7..0] —Would wou like to disable any cirecuiltiry protection?
wrred full If not requi;ed, overflow and underflow checking can be
dizabled to improwve performance.
roreg empty
ok usedw(7..0] [~ Dizable owerflow checking. Writing to a full FIFD will
cloc
[T Disable underflow checking. Eeading from an empty
aclr 8 bits x 256 words FIFD wi1ll corrupt contents.

[T Implement FIFO function with logic cells only, ewen if
the dewice contains EAB=s or ESEs

—[utput register option for dewices with fully synchronous EAM

& 7-22 FIFO%i 48 & K, 5



7.5 HEAFE AR R il DA

75.2 FIFOEHI

[ p= 5. 1? us 1|:I.EI4 us 15.3|E- us ED.4IE| us 25.% us 3|:I.T|2 us 35.8;'-1 us -!1|:|.'EIIE| us QE.DIE us 51.?

Hame e
1

- clock
- aclr
i data 58 5B 30 S0 SE W SF 40 W 41 w42 W43 W44 45 46 w47 48 49 Y 4a 4B 40 4D W 4E W 4F w50 w51 sz W53
1 rdreq | L
- Wrreq _| |
0 empty _l I_
0 g full
i q i HETE R EEHERER TR
i uzedw r@(m}{nz 03 K04 ¥05 06 ¥07 {08 403 f0AYOF ¥0OC ¥OF 04 £09 $08 407 ¥0B #05 %04 %03 02 ¥01 %

%] 7-23 FIFORI15 B B
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7.6 /K Ee i RN as VRS A BT

(1) HVHDL 16407 InvERs .
[%17-5])
LIBRARY IEEE;
USE TEEE.STD LOGIC 1164 _ALL;
USE TEEE.STD LOGIC _UNSIGNED.ALL;
ENTITY ADDER16B IS
PORT ( CIN - IN STD LOGIC;
A, B - IN STD LOGIC_VECTOR(15 DOWNTO 0);
S - OUT STD _LOGIC _VECTOR(15 DOWNTO 0);
COUT :- OUT STD_LOGIC )
END ADDER16B;
ARCHITECTURE behav OF ADDER16B IS
SIGNAL SINT : STD_LOGIC VECTOR(16 DOWNTO 0);
SIGNAL AA,BB : STD_LOGIC VECTOR(16 DOWNTO 0);
BEGIN
AA<="0"&A; BB<="0"& B;
SINT <= AA + BB + CIN; S <= SINT(15 DOWNTO 0); COUT <= SINT(4);

END behav;
K X/% ORI




7.6 /K2yt B INss IR &

(2) TiJ= R 2

Libraries:

altfp_div o~
altfp_ it ]
altrmernmul:
altrnult_accum
altrault_add

divide

lprm_abs

lprn_add_sub
lprn_compare
Iprn_counter

Iprm_divide:

Rk da odp o dp dp dp by dp o,.'l'm

P AT AT A A AT AT AT A A

L parallel_add
! M nates

1 <] (3]
Marme:

I Bepeatinzert mode
I Insert symbol as block
W Launch Megatfizard Plug-In

Meaawizard Plug-ln Manager...

|I|:-m_mu|t J

juls LCancel |

AFR I

LPM_MULT

clock

clatza[]

=um(]

YJ\ result[]
!

B

LPM_MULT

Yersion 6.0

Puarming Juartus IT Analvysis & Svyn
Command: quartus_map --read_setti
Nuartus II Analysis & Synthesis w

K] 7-24 78 J5 #H K dm

| About || Diocumentation

Multiplier configuration
# Multiply 'datas’ input by 'datab’ input
Multiply ‘dataa’ input by itself (squaring operation)

How wide should the 'dataa’ input bus be? 8 || hits
How wide should the 'datab’ input bus be? 8 > || hits
Create a 'sum' input bus with a width of w | bitg

Howe should the widkh of the result’ output be determined?

& putomatically calculate the widthe

ZF M ALPM TR
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(2) TMER

multEh
clock

dataa[7 0]

-~

datab[7..0]

-

}{ ) result[15. 0]

Un=igned
muttiplic:ation

&7-25 R LPM3fei% A% BB N it K 2 A7 2\

@@i#&ﬁo

Does the 'datab’ input bus have a constant waluey
® Mo

Yes, the value is

Which tyvpe of mulkiplication do wou wank?
' Unsigned

Signed

Which rmultiplier implementation should be used?

Usze the default implementation

Use logic elements
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(2) T2 B e vt

............................................... r'I"ILI|'[B|:I

................. ECLDCK :,_%ET &
S D __ datas[7. 0] DRI S
N BRI B S WERMS QL
.......................................... Llngigned
.................................... dhatab[7. 0] muttiization & - | oo
A ' L et EROIEEY B
IO B [ = D és;un DI
................... O : O : . P L e e e e e
................... - - N
................... = = AODOER1GE N I
R I~ o N N N R
AN (1l R i el S BRREESEERRDREESEDRDDEES Dbw b, SI50] el
................... D o -";"-[15--['] couT
................... rl:.ﬁ rl:.ﬁ

AN T O T 0 S N pwam EUIEY
................... EUH Eum N multah

................... E E .. i inst

................... —L . — L . Ell:ll:k

I . ' . i S o D I
T 1111 0 SRRDURRII SR hatas]7. 0] o RS EEEDEEE DE
SESRRRE SRR UL P - LR R e IO S
............................................. Llngigned
....................... datab[7 0] R EEEES RS I -
FDATAR[F. 0] :|HPET§""""""' oo instd e L

&7-26 Ffeik RN FL R
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(3) i,

Simulation Waveforms

Master Time Bar: | 11.9 ns 1| M Fointer: | 17.32 us Interwval: | 17.31 us otart:
val 1 ps a. 1? us 1D.E|4 us 15.3|E| us EEI.4IEE us EE.@ us 3|:|.TIE s
Hame 11.... |f ms
|
1 CLOCE EO
o COUT B O | | | | |
Ty DAThs un 0 iy 73 i 16 b 23
Ty DATAD un 0 iy 15 h 71 iy
i 3 o 1] }:: 345 }:: B30 }:: 631 }:: BTZ }C

K 7-27 muladd TF&45 B
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(4) E7-282%) T B 7-25FE3AT AN I H HUIEHE )5, g ai 54 HRIANF B

A IR

Total logic elements
Total registers
Total pins

Total wirtual pins
Total memory bits

Embedded Multiplier 3-bit elements

Total FLL=

274 { 4 B0 (5 %

110

/89038 %)

I

0/ 119808 (0%
0/26 (0%)
0/200%

)

NG

Total logic elements

Total registers
Total pins

17/ 4,608 (<1%)
0
389 (3%

Total wirtual pins I

Total memory bits

0/ 119,808 (0 %)

Embedded Maltiplier 9-bit elementz 2 /26 (8 % )

Total FLL=

0/200%)

K7-28 X ik as i FEAN Rl v B B 1R
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E SRR BUAHEA Jo

I

ALTPLL

Version 6.0

ScanLock Clock switchover

able to implement the requested PLL

jrzlk0

PLLEO

General

areset

inclk0 frequencay: 20.000 hiHz
Operation hode: Nomal

Clk [Ratio[Ph cdgy] OC (%)

c0 | 1M1 | 0.00 | S0.00

. ) L o
— Which device family will you be using'

YWhich device zpeed grade will you be uging?

. . —
Tyclone |l YWhat iz the frequency of the inclockl input’

&7-29 1L FZ 5 I Bl 20MHz

Docurnentation

Cyclone 11
20,00 | MHz [
et




7.7 LPMER A BRI,

7.7.1 B 5 A BRI oAt

I

inclk

FLLZ0

fble ko implement the requested PLL

areset

inclkO frequency: 20.000 hHz
Operation hade: Nomal

Clk:

Ratin

Ph idg| OC (%)

i

11

0.00 | S0.00

Opkional inputs

_reate an pllena’ input to selectively enable the PLL ¢

| Create an ‘areset’ input bo asynchronously resef the PLL

Cyrclone 11

Lock oukpuk
| Create locked' oukput

K 7-30 S EEEHIE 5

Create an ‘pfdena’ input ko selectively enable the phase freq. detector

K)(/%fo%ﬁf
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(.7 LPM

R A TCHUAH A,

E SRR BUAHEA Jo

jmzlk0

FLL0

areset

inclkl frequency: 20,000 hiHz
Operation hdode: Hormal

Clk [Ratio]Ph idgyf D ¢
co | 32| ooo | 5000
el | sz | ooo | s0.00
ez | 1ov1 | ooo | s0.00

Cyclone 11

2 - Core/External Qutput Clock,
able to implement the requesked PLL

# Lse this clock
lock Tap Settings

! Enker output dock frequency:

Enter output clock parameters:

Clock multiplication Factor

Clock, division Factor

Clock phase shift

Clock duby cvcle (%)

K 7-31 1L Fre0fy Hr i A= 41 210MHz

I

~

Requested settings Actual settings

200.0000000C| | pHz = 200.000000
= 10
~ == Copy ]
St

0.00 s B 0.00

S0.00 50,00

KX/%Z%[&
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7.7.2 MR AEIA

R A TCHUAH A,

gl [e|R]E

K 7-32 PLLI TR HIE T
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PR By L O Y I PLL ) 7 61 -

ENTITY DDS_VHDL 1S
PORT ( CLKK : IN STD _LOGIC; --Ji4hidt NBiAHIR
FWORD : IN STD LOGIC_VECTOR(7 DOWNTO 0);

ARCHITECTURE one OF DDS VHDL IS
COMPONENT PLLU —— i NPLLFEHH
PORT ( inclkO - IN STD LOGIC := "0";
cO : OUT STD LOGIC);
END COMPONENT:
COMPONENT REG32B

BEGIN

ué - SIN _ROM PORT MAP( address=>D32B(31 DOWNTO 22), qg=>POUT,
inclock=>CLK );

u7z7 : PLL20 PORT MAP( inclkO=> CLKK,c0=>CLK); —-fil{t

END; e

KX/;% oy
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B nco-v2.2.1
J P wEED EFY WEE IRD b

| ©RE - = -5 QFF Rasx @5 D0 X o B
| HBHD) [ neo-vz.2.1

W w [ = 5 w7
-] nios_sst160 ﬂ LD L E %| & . . . .

-] nios_55T160d b datal datal dataz ikernel inskall.iss |yt SEtup ]
-] rios_55T8 nco-v2.2.1

-] nins_55TE_CT A A

{:l nios_vgac_sst Setup

{:l nios_wgac_ssk00 HRRR ) , ,

-] rios_vgac_sst00a Setup sekup uninstall iss

w0 PHAS {ECIRTIE]: 2004-12-2 14:05

R = R s

K| 7-33 ZEENCO%

KX/;%Z%[&
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Installshield Wizard

Choosze Destination Location

Select folder where Setup will install files.

Setup will inztall MCO Campiler MegaCore Function +2.2.1 in the fallowing folder.

Toinztall ta thiz folder, click Mest. Ta install to a different folder, click Browsze and select
anather folder. Altera recommends that all MegaCaore functionz be installed into a single
directon.

D estination Falder
|V D:\MegaCare Browsze. ..

IhztallS5hield

Cancel |
E7-34 T 2 2 B BR AL K BT
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#' Quartus 11
File Edit Miew Project  Assignments Processing  Tools  Window  Help

JD@E|§|.}EE|“’J [ T2 . e ovme | o= . .1.£||

Mew Project Wizard: Introduction

Entity The Hew Froject Wizard helps wou enter settings that apply to wour
Compilation Hierarchy entire project, including the following:

# TFroject name and directory

# Hame of the top—lewel dezigzn entity

# Design files, other sowrce files, and librariesz to be used in the
# 7project

# JDevice and family to be used for compilation

Tou can change the settings for an existing project and specify
additiomal project—wide settings with the Settings command (Assigmments
pages of the Settings dialog box, including the Timing Settings, the
Defanlt Parameter Settings, and the Default Logie Option Settings
pages, to add functienality to the project.

-Hierarchyl Files] 4 Design Llnit$l

Madule [Frogz. .. Z|Time (3 |

[T Don t show me this introductio:

pack [ Wext | Fimien | Bl |
/€] 7-35 FF4fiCoret) TRE R 12 I SELFIBE
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AN AR

Mew Project Wizard: Directory, Mame, and Top i[

What 15 the working directory for this project? This directory will
contain design files and other related filez associated with this
project. If wou type a directory name that dees not exist, Quartus IT

]

O:hecore_testiinco_dds

What 1= the name of thiz project? Ti Select Directory
the project’ = top-lewel entity.

I = e (1) Iﬁncn_dds j L EF *
noo
Yhat 1= the name of the top—lewel end
are case sensitiwe, so the capitaliz:
Iru:n:-32
Folder name: IDZ"mcnre_test"mcn_dds FTH @)

e e

K] 7-36 i 2 LR AR THE 4L K LRI
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Mew Project Wizard: Add Files [page 2 of 6] EI = | b | 4

Select the design files and software source files you want to include
in your project. Click Add All to add all design files and software
Hote: it iz optiomal to add files here unless wyou hawve dezign files not
contained in the project directory, or files in which the file name 1s

PHILS me | B [ add . o

User Library Pathnames

Add A1l
= Add any non—default libraries that xou will use in the
Femowe Project.  List the library names in the order you want to
— search them. Custom libraries can contain user—defined or
Include Files, and pre—compiled VHOL packages.

Propertis
Up Library |
Tewn Libraries: | Bemove
g
If wour project includes libraries of custom owr
functions, specify their pathnames:
User Library |
Pathname=
= 0K Cancel
Back | Wext | Finisn | Hil [ @m | [ Bzs |
orodr [as 11 L

K| 7-37 3T FCore P FE R B & Kxﬁéiz‘:?f#ﬁ?
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User Library Pathnames

Add any non—defanlt libraries that wou will use in the

project.
search them.

Include Files,

and pre—compiled YHIL paclkages.

Library

List the library names in the order you want to
Cuztom libraries can contain user—defined or

Add

I =]

Libraries;

Select Directory

SHEEO: [ QL

X

| & & e BE-

_lip_toolbench;

EI asj_alkg.ocp

EI asj_alkg.w

a asj_alkgmcash.ocp
EI asj_alkgrmcash.

a asj_alkgmcpipe.ocp

LI —

38| a5j_altgmcpipe, v

EI asj_alkgmcpipe_rsk. v
EI asj_crd.w

EI asj_crs.w

EI asj_dwx.wy

a asj_dwx_ g

38| asj_gal.w

EI asj_gan.w

EI asj_gam_dp.v

EI asj_gar.v

EI asj_nco_apr_dxe

a asj_nco_aprid_dwxe,w

il

Folder name: ID:\MegaEDreﬂncn—vE.E.lﬂlib

K] 7-38 3% € 42 FINCOFE

aFo |

Bl |
Kx™™
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Add any non—default libraries that wou will use i1n the
project. List the library names i1n the order wou want to
gseatrch them. Custom libraries can contaln user—defined or
Include Files, and pre—compiled VHIL paclkages.

Library ".|

Libraries: hemowe

d: "\megacorehneoo—w?. 2. 1411k

lie

Down

0K | Cancel

K7-39 I ANCOJE Kxﬁéﬂ“f#ﬁf
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e e Project Wizard: Add Files [page 2 of 6]

Select the design files and software source files wou want to 1nclude
in ¥our project. Cliclk Add A1l to add all design files and software
Hote: i1t 1= optional to add files here unless you hawve design files not

contained in the project directory, or files i1n which the file name 1=

File name

| Type | Add.

add A1l

Eemorwe

Froperties

Up
Town
If wour project i1ncludes libraries of custom
functions, speclfy their pathnames:
Back | Wext | Finish | B |

K 7-40 247 TREH I ANCOFEE
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MegaWizard Plug-In Manager [page Za]

Which r!'negafu.ncti-:-n wonld zon like to

Sele

1

ct a megafunction from the list

s e O A |

Il

E@ Installed FlugIns

~{#] Altera SOFC Builder

[+ fE arithmetic

~1s] AEM-Based Excalibur

—|- @ Communications

E--ﬁ FOS-FHY
----- ~-[£] POS-PHY Lewel 2 and 3 C

—-{&g DSF

ﬁ Error Detection/Correction
ﬁ Filters

i -ﬁ Image & Video Processing
EI -ﬁ Si g;rual Generatl oI

ﬁ Tran=forms

F|-- ﬁ gates

- I/0

]ﬁ Interfaces

]ﬁ memory compller

Si1gnalTap IT Logic Analwrer

£

|- ﬁ st-:-rage

—= e = o

K] 7-41 3T FFCoreik B H 5

x|
[

Which dewice family will

L IC:.-'n:l one
¥ou be using?

Which :r.hJ"pe of output file do zou want to
(" AHDL

f+" VHDL

" Werilog HOIL

What name do wou want for the output Browse. . |

Id: hoore_testhneoo_ddshneod®. whd

[T Beturn to thi=z page for another create operat

Hote: To compile a project successfully in the
OQuartus IT software, wour desigzn files must be
in the project directory or a user library wyou
specify in the User Librariez page of the

Your current user library directories are:

d:'megacorehnco—wE. 2. 141ibh

K)(/%fo%ﬁf
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NGO Compiler MegaGore Function v2.2.1

X2 T

&Y IP Symbol - NCO Compiler MegaCore

e

tatior

nco32
|| About this Core nco
phi_inc_i[31.10] f=in_o[9..0]
Documentation clk data_ready
reset focos_o[9..0]
clken
@ Dizplay Symbaol freq mod_i[31._.0]
phase _mod_i[15.0]

aneg

Step 1:
Parameterize

Set Lip Simulation

‘ ponse | Time Damain Hespnnsel

Generate

K]7-42 FF46 3 N\ CoreZ 4% & & Toolbench

KX/;%Z%[&



& Parameterize - NCO Compiler MegaCore Function

Pararmeters | Implementatinnl Resource Estimatel

Generation Algarithim Frecisions

7.8 IPFZNCOZ%#%4

Phasze Dithering

Rk

|

=10l x|

= Small RO Accumulator F'recisiun|32 vI ¥ Implement Phase Dithering
Angular Frecision |1III "I ]
Diither Level v
" Large ROM Magnitude Precision |1D "I hoin b
Generated Cutput Fregquency Parameters
 CORDIC
Clock Rate ftoo =|mHz ~|
Desired Output Freguency [1 =limHz =]
" Multiplier-Based Fhase Increment Yalue | 42949673
Frequency Domain Response Time Domain Response
Amplitude
511
361
219
0
213
361 A
511 1
on 1755 BES1 3836500 5.102 64776 7653000 58235 10704

Time (us)

&17-43 BLENCOSH

A MU T
M1 .

KX/%Z%[&



7.8 IPIZNCOE = Priz et FH 714

&} Parameterize - NCO Compiler MegaCore Function = |I:I|£|
_ [P Symbuol - NCO Comipil - |I:I|
Parameters Implermentation | Resource Estimate'
~Freguency Modulation——————— ~Phase Modulation—————— T Quputs
ncod2
v Frequency Modulation [nput v Phase Modulation Input i+ Dual Dutput nco
Modulator Resolution |32 vI Modulator Precision |1 G vI phi_inc_i[31.10] fgin_o[9..0]
. clk data_ready
Madulatar Pipeline Level|1 vI Madulatar Pipeline Levell*l vI " Single Output reset fms_;[ﬂ._l];
clken
Dievice Family multi-Channel MO freq mod i[31_.0]
’7Target |Cyc|une 'I {Numberquhannels |1 vI phase_maod_i[15.0]
Freguency Dormain Response | Time Damain Response

Magnituds{ds)

0 - Quartus |l
200 ] Information
-40.0
0o ] http://fwww. altera.com
-E0.0 ]
®||Quartus II Tcl Console "
1000 4 ¥

K] 7-44 ¥ ENCOZ K
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£} Generation - NCO Compiler MegaCore Function - |I:I|5|

S
l@' Generation Report - NCO Compiler MegaCore
MegaCore FUNCtion v2.2.1
Entity Name noco32_st
Yanation Name [lsdu)cys
Variation HOL WHDL
Outpat Directory dcore_testnoo_dds
File Summary
IP Toolbench is creating the following files inthe output directory: oo
File D escription
A, MegaCDreE’ function wvariation file, which defines a “HDL top-level descrigtion
neada vhd of the custom MegaCare function. Instartiate the entity defined by this file inside
’ of your design. Include this file when compiling your design in the Quartus 1l
softweare.
noo32_inst vhd WHOL sample instantiation file
A WHDL camponent declaration for the MegaCare function wariation. Add the
nco3Z cmp corternts of this file to any %HOL architecture that instantistes the MegaCore
function.
. An AHDL include declaration file for the MegaCoaore function wariation. Include
nCDSQ'InC EACRTCNE HIESINT T ERRCRC IR || B PN T AT TRTCE N (ENCE REY EARL IR EN R PR ¥ P Dl ST N TRTENY TN LI

‘MegaCare Function Generation Successiul. |

Cancel | ]
KI7-4558NCOS R B E MBI MR R E g MO
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Dptiuns- - il
Cateqory:
Lizenze Setup ;I License Setup
i Processzing
=- .":"._SSigr'II'I'IE-'r'It Editar Licenze fils IE Sfquartus41,1icenze HCO. dat
Lo Calars
=1 Block/Symbol E ditor [ Use IM_LICEWSE_FILE wariabl Ic: hdzpbuilder'licenze. dat;c; "PAC-De=izner
-
olors —Current Licensze
- Fontg o o Tomaia: _ Web Licensze Update |
= Chip E ditar Tpe Full VWer=ionm
- Colars Subscription Z010. 01 begin dl-day Grace Feriod |
- Fonts Host ID Txpe: Dislkt I
[=]- Floorplan Editar Host ID Walue: Jefdl £63
- Colars
- Fontg Licensed AMFF/MezaCore functions:

- LogicLock, !:Eegln:nns Wafind o Vendor | Froduct | Varzi «
H"Mem':'f.'r' Editor fltera (BAFS) Microperiphersl Library (0001) El:lll:l._
L Fonts Mltera (BAFS) Fast Fourier Transform (000Z) 2010,

=] Messages Mtera (BAFS) Color Space Conwerters (0003) 2010,
‘.. Filterin Mltera (BAFS) 32-bit, 33-MHz Master/Target w/TMA (D004) 2010.

g Mltera BAFS) Cyeliec REedundancy Generator/Checlker (0005) 2010,

-~ Lolors Altera (BAFE) 0006 2010,

- Programmer Mtera [BAFE) 32-bit, 33-MHz Target Only (000T) 2010,
[_:I.. HESDU[CE Prnperty Ed“:.:'r ﬂtEr& [.’E‘AFE:I UART (DDDE:] 2':'1':'
‘. Colars Mltera (BAFE) UART (0009) 2010,

. 41+ z-a RAFST  1MART MIOMALT 2nin il
- RTLTechnology Map Viewer 4 | K

K] 7-46 T ANCORIFZ A4 Kxﬁém#ﬁf
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Settings - nco32

Categany:

- General

- Files

- Uzer Libraries

- Device

- Timing Requirements & Options
- EDA Tool Settings

- Compilation Process

- Analysiz & Spnthesiz Settings
[+~ Fitter Settingz

- Timing Analyzer

- [legign Assistant

- SignalT ap Il Logic Analyzer
- SignalFrobe Settings

- Simulator

[+ Saftware Build Settings

- HardCopy Settingz

Select the family and dewice wou want to target for compilation.

Family |Cyclone

ll evice & Fin Options. |

outing Dptiun5.1

Target dewice

{" Auto dewice selected by the Fitter from the " Awailable dewices' list

{*¥ Specific device selected in
{" Other: nfa

“Arailable dewices |

Available devices:

Fackagze:
Pin count:

Speed

Core

—Show in “Awailable dewices’ li:

[v Show Adwanced Dewvices

|PoFF |
|240 -]
Io =

1.5¥

K| 7-47 3% 2 FPGA H bR 2Lk

KX/;%Z%[&
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&, Quartus II - d:/core_test/nco_dds/nco32 - nco32

File Edit “iew Project Assignments Processing Tools  wWindow  Help

[DEE (&6 Br o oK o e @S| T (> kS0
21 € nco32 Compilation Report ;|g|5|
Entity Logic Cell=s [LI %a Compilation Report
Compilation Hierarchy % Legal Matice
----- abd neo3? 413 M) 3¢ - ¢ZHER Flow Summary
%& Flow Settings Flow Status Successful - Wed Mar 30 09:39:10 2005
1| I ﬂ %@ Flows Elapsed Time Buartus IT Verszion 4.1 Build 181 08/29/2004 5T Full Wers
-Hierarn::h_l,ll Filesl g Design Llnitsl &3 B Flow Log Revizion Name neadZ
— -] Analysis & Synthesis Top-lewel Entity Name neodZ
= E| Eﬂ"%D Fitter Family Cyeclone
Module Frogress % | Time (9 - &S] Assembler W, 3 EP106Q24005
Full Compilation Ikl |00:00:50 - &1 Timing Analyzer Timing Models Froduction
-hnalysiz & Symthesis 100 % 00:00: 20 Total logie element= 413 f 5,930 (6 % )
~Fitter 100 % 000021 Total pins 104 f 185 (5 % )
- hszembler 100 % 0000 08 Total memory bits 2,304 F 92,180 [ 2 %)
~Timing Analyzer 100 % [ Total PLLs ofz (0%)

7-48 B THR G HEAT 2 T4 K, STt
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21113 o, — T NESW |
Tai 5aCs1 BB R HIAE
g 88 P T AERT R TR SOMHz
CPU_Core
i HES oouT — s051 EFCPUT
NChO | ok frequency: 20000 MHz cll
Operation hode: Mormal { FSED HRAOE
%1 HhVE  —
Clk_|Ratio | Ph (dg) | Td (nz)DC £%) w2 oW — CAMA PRSP 2R T
e0 | @z | 0oo | ooo | S0 * RESET ALE |— Sl EEsdEsl » mEYEA
HEA PSEN |—
inst17 I
in=t Cyclone £ MESFR ALEM i \IVEN
: ; ' ALEI FUurE
wmigsF (R Lo L
O FSEI FDE I A T T LI L
i — POILF..0] SFRUE |—
et P I[F..00] SFROE —
et PEI[F..0] IOLE |— ST B i
{ F3lfr..0] e P2I[F..0] KOFF  [— : =
S Réhddan[f..0] POOF. .0]
ram ROhddao[F..0] P10[F..0] HUTEUT  — FI0[r.0]
— datal7..0] g[7..0] P2O[F..0] ; B
WerEN PEO[F..0] [t : L—
address[7T..0] POE[F. D]  jmi
inclock PAE[F. D] jrm
instE PIEF. 0] ==
B R R S5ER RAM PIEF.0] =
* Fstadr[7..0]
romd B Fahdal[?..0]
e (1.0 ROhEdr[15..0] ROhda[15..0]
a res=z ..
7.0 POER..0
inclock ol ] f7..0]
. in=st e UTEUT . FOE[/..0]
ROMa[11.0]] | insts :
B EHLE M4KB ROM

K] 7-49 FA8051CPURZ M FH H, % 7= 171l
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WIS P

4( _"

~ PIE[F.0)  NOL_

llllllllllllllllllllll

oo
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e Categon

-

Gerneral
Files

Specify the zettingz for the logic options in pour project. Assignments made to an i

Id=er Libraries [Current Project)
Device

Specify options far itk

entity in the Aszignment Editor will overnide the option zettingz in thiz dialog box.

+- Timing Analysis Settings Timing-driven compi Option
+- EDuy Tool Settings .
- Marne: Weal Pull-Up Resistor
+- Compilation Process Settings v Optimize hold ti R
Bialysis & Synthesis Settings ~ Opinizefasted] | et [T
VHDL Input Dezcriptio:

Werilog HOL [nput

Default Parameters

Sunthesiz Methst Optimizations
Fitter Settings

Phyzical Spnthesiz Optimizations
Agzgembler

Enables the weak pull-up resistor when the device iz operating in uszer |
mode. Thiz option pullz a high-impedance buz signal toWCC. The |

Wiealk PullUp Resiztor option should naot be used at the zame time as

E+igting option zettings:

W

D.esign ﬁ.ssistant. o Auto Fit [reduc Mame: Setting:
SIQFIIEI”EII:I Il Logic Analyzer Deaied] mered & Final Placement Optimizations Autamatically
Logic Analyzer Interface B Fitter Aiggressive Foutability Optimizat...  Automatically
SignalProbe Settings [/0 Flacement Jptimizations On
Sirulatar Settings [ Limit b ane fitting Ignore PLL Mode \When Merging PLLe  Off
Simulation Poveer M aintain Compatibility with A1l Cyclon.. Ok
PowerPlay Power Analyzer Settings Seed: |1 Dpt!m!ze ||:.||:.HE§|IS|ZET Flacement for .. On o
O ptimize Timing Mormal compilation
More Settings. . | PCHIAO L Off
= J Flacerent Effart b ultiplier 1.0
Router Effart kultiplier 1.0
Router Timing O ptirmization Lewvel Mormal
Dezcription: Weak PullUp Resiztor On
| E: s T
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7.9 80518 HLIPH% LV

#' Quartus II - D:/D8051_COPY/KX_BASIC_CPU/MCU8951 - MCU8951 - [rom4KB.vhd]

EE File Edit Yiew Project  Assignments Processing Tools  Window  Help

JD SH & %@ v o K |ucusss N eE® T » $F@|t|@‘@>‘
sz [— address aclr a =»> "NONE",

Enti ty Carry. .. ¢4 outdata aclr a => "HCNE",

Compilation Hierarchy '?,;HE width_byteena_a == 1,

—Bﬁ NCUSES] B1 (0] o init_file =» "./ASM/TEST1. hex",

..... '.?Erﬁ CFU Core:inst 18 m L lpm_hlnt = "ENHELE_RUNTIME_MDD:YES,r

= lepm type =» "altsyncram”
= )

K]7-52 LPM_ROMAI &AL S84 1%
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ORG G8808H

HMOU SP .16 0H

MOU Z25H . H1O60H

MOU 30H . 1#81H

LCALL DELAY1

MOU A.24H

IHNC A

MOU 28H .0

MOU P1.A

MOU A .2 0H

RR A

MOU PO.A

MOU 30H.A

HOP

HOP

MOU A.PO

MOU B.P3

ADD n.B

HMOU P2 . h

LCALL DELAY1
/7-53 TEST1.asmil DU DOH  HOFFH
IR MOU 21H , HOFFH

DJHA 21H , W2
DJHA 2 8H , w1
RET

DELAY MO U 22H, HO8H
w3 LCALL DELAY

DJHZ 22H,uW3 o -

RET I(X@%ﬁ%%

EHD




7.9 80518 HLIPH% LV

In=stance @' | IRead}' to acquire @ X | JTAT Chain
I .. I Instance Il I Status I W1dth I Depth I Type I Mode I ——
w0 raml Wot run. .. & 255 FLAM /EON Read/frite fardware: |ByteBlast

Hul SR Stop In-System Memary Analysis Esc Dewice: |@1: EFICE

Read Data From In-Systemn Mernory F5 File 7.
‘|

iZontinuously Read Dakta from In-System Memary F&
Write Data to In-Swskterm Memory F7

&= 1 ROMI:

Write Al Modified Waords te In-System Memaory:  F&

gooooo Y5 81 &0 75 24
gooole FS5 80 F5 30 00

90 ES5 30 03 u. "l
Impart Data from File. .. a0 DEF Y5 20 .. .0

S— Pt —

00002C FF 75 21 FF DS © EyporkDatato File.,. 22 FA 22 00 .ul.
aooo42 00 o0 o0 00 00 a0 oo oo 0o
anooeE 00 00 OO 00 00 G a0 oo oo 0o

gooos4 00 00 0o 00 OO OO OO OO OO OO OO0 0o 00 00 o0 OO OO0 OO OO0 OO0 OO0 oo
gooossa OO0 00 OO0 00 o0 oo oo oo oo o0 OO0 oo 00 oo o0 oo OO0 oo oo o0 oo oo
goooeo 00 0o o0 00 o0 oo oo oo oo o0 00 oo 00 o0 o0 oo OO0 oo oo o0 oo oo
goooce 00 00 00 0O 00 00 oo oo OO0 OO 00 oo 00 0o o0 oo o0 oo oo oo oo oo
gooonZ 00 0o oo 0o oo o0 oo OO OO0 OO0 OO0 oo 00 00 o0 oo OO0 OO OO0 OO0 OO0 oo

A2 nn non oon nn oo nn oo nn nononn oo nnoone ni o0 O o0 O O 0 [0
KI7-54 FBICHFRFPHEX LA AT



@ a4

7-1. TR AFE FMegaWizard Plug—-In Manager T.E., WHAZ B BBt
i FHLPMAR B ? DLiH 2038 1pm counter N, B Wi H iZAEKIFEF,
HPZHAE.

7-2. LPM ROM. LPM RAM. LPM FIFOZ:#iith 5FPGAH ik A fRJEAB, ESB, M4K
B EFEMERRRR?

7-3. Z2ZQuartusIIiJHelp (Contents) , TEZHBHLPMIC/4altcam.
altsyncram. lpm fifo. lpm shiftregffEH 71, UERHEDESER
& X E T
7-4. R BRI —8051 8 A Hl, WA A B ELE &AL MmiZ AL IROM
(L) 7

7-5. BB 7-4F) TR ERRFABI7-3K ROMBE F & I — NP, Bk
A FI4ES) B A LPMAtal tsyncram. 4f3E%IE, ﬁ‘z%ﬁ‘%%)ﬁ%‘;

THAETE . —
K X/% oyt



%2 5t it

7-1. IEz {5 S 24 /it
(1) SZEHE: #t—3 & Quartusll ZHLPM ROM5FPGARE {4 % JE )
5%

(2) KKIFRH: ZHEREMHRNA.

(3) SZIGHNAL: HIEFI7-4, EQuartus 1l ERRIEZES KESRET, &
FEF E AR YRR SN T (R Cycloness ) - ®mGEER RS b
sz, AFESignalTap 1R, FPGAHROMMIZE & G538 525 MR A1 A Y
TR AR . B )5 SE K EPCSXAL B A IR AR

(4) SEBGNE2: #BET7-490, ARBETERITIEZES KES, B
VA3 LPMALER M. 1. PLL, BAMIR20MHz, 32MHzE R H ;
2. 6h7 —HEEIH SR, 3. LPM ROM, &M EEHER L. =&, e
SCIR I AT DL it Signal Tapl I R E2 3 T, (HANRE 08325, TR U4 =
HEDACHIH . | ——— o
GEL RIS
Kx
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&7-55 W T PLLIGHHE 5 K A4 bR 3 A

pll20rm chts DATAROM
up courter| :
clock _§_|_;'address[5..lil]
gf. .0 = _ o[ ] et
" 0l clk_en 5 inclock ;
InG inclkD frequency: 20.000 hiHz c = -
Operation Mode: Momal P E
i instl
Clk Ratic Ph (dg)|DC %)
cO 32229999, 20000000) 0.00 ( 50.00
inst2? Cipclone : O :
o UTPUT  — outd[7..0]
| clk DJMJ—T  RST [

KX/;%Z%[&
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7-1. IEsZ 5 S A X Z it
(5) SZEGCNA3: BMF7-3FEIEROMIC M, WHBIEL T E N8, Hubk

285 BN 8, WA EE LA AMIFKE K, FICTEF =4 IE5%41E 5 43,
1 Ji 56 A AR R ) 52 5

(6) SEImNAE4L: wit—ERBPIEE T KAESS, TLFHLPMXXIRAMHE
TR B EMES, RSB A ERERNBE LS, RiaHmFPGAH
KIRAM (F] AR FIGW48 R 4t | 5FPGAE N 18 K M58 itk 525, D/IAT]
FIFH &R % LAt B 0832885651 F i 22 4)

(7) SRR AR ESIR A RS LSRR, AERIER, B
VEbE . RGN DTSN R4 S

KX/%/Z%%?
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7-2. 8far 163 H 55 F 1% 1t
(1) 5E56 H ). witshr16dkfIR i, HIBRBEMNBF ARG T k.

(2) SEIG . ARBIEIER € AR SRR R, e (F 5 R0
WA —A Rk LR AR 5 Bk B R FRIE S 1R RERE, i
BAEBNB TS, WHESE, N T —ISR T2 A HAE T HE 2% . S 5
S5 AL H— M R ARk A, BIE7-57FFTCTRL. R4 R
B, P A ) i T P B 7-56 B s o

W E SR Z: FTCTRLEFITHEF e 5CNT_ENGEF~4E— MK RES, 3+
St 2T 3 (13247 — 3B 2R COUNTER32B (E7-57) [KIENABLAE &84 3E47 [F
B, [{CNT_ENS B I 3 (RESPFAHE T, FORFRE B vr i Bk e
. EAEIET AN, BHAEFTE— G5 LOADN LB R v Ei a8 £ AT LM 80 1Y
W ES A A SREG32BY, FHAMTR163EH| 7B A EH, EanthHEvE.

WEBPESITE R BRige, AaBTRAHEREVESAWINGE. B
SE, UWHHE—IRVE SRST_CNTX I EERFITIESE, A T IR EERIEERE

K JPR P TTIXK
X
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i\

NG E P
S é@) % I 5% 'Vf
SRS A

7-2. 8far 163 H 55 F 1% 1t

(3) SEIGNAL: 4 E ARG 7-7. I 7-8F045]7-9, 4S5 HI7-1058 1%
SRR R SE R VR R SR, R B LN R R . B IE
SEIG B AR 5; 8ANERE A DL16EE I X Bon A s AR IR AFIN
HclockO# N, #MEAE4Hz. 256HZ. 3Hz..50MHz%; 1HZMIREHIE S
CLKIHZA] Hclock2® N(FIBkZR L 1HZ) . TR, XBF8ANEAL & M5 B s
{H S 16335

(4) LA R2: B%H4-22, KPR BONSA10BEHIM R, HRILB
FEL B ) H RS AT 8N AAL Y L0BE I v s, TOANR LA BANERAE R
R BT

(5) LK N A3: FILPMEEREUHEI7-8FI517-9, 52 FIAFHI BT S

(6) LIRS 4 AR Bt e B S il .
KX/;%/W#&



[ 1]7-7]

LIBRARY I1EEE; --JUR#s44] e %

USE IEEE.STD LOGIC 1164 _ALL;

USE IEEE.STD LOGIC_UNSIGNED.ALL;
ENTITY FTCTRL 1S

PORT (CLKK : IN STD LOGIC; —— 1Hz
CNT_EN : OUT STD_LOGIC; -— VAR AR
RST_CNT : OUT STD _LOGIC; -- HHESEE

Load : OUT STD_LOGIC ); -- MBI RES

END FTCTRL;
ARCHITECTURE behav OF FTCTRL IS
SIGNAL Div2CLK : STD_LOGIC;

BEGIN
PROCESS( CLKK )
BEGIN
IF CLKK*EVENT AND CLKK = "1° THEN —— 1HzB 82535
Div2CLK <= NOT Div2CLK;
END IF;

END PROCESS;
PROCESS (CLKK, Div2CLK)
BEGIN

IF CLKK="0" AND Div2CLK="0" THEN RST CNT<="1";-- 4 #H¥H™EZE

ELSE RST CNT <= "0"; END IF;
END PROCESS;
Load <= NOT Div2CLK: CNT_EN <= Div2CLK; JHEDELBE
END behav; KX




[#17-8]
LIBRARY I1EEE; --32/i8ifras
USE TEEE.STD LOGlC 1164 _ALL;
ENTITY REG32B
__PURT'T__ER'_I'N_STD LOGIC;
- IN STD LOGIC _VECTOR(31
DOWNTO 0):
DOUT - OUT STD LOGIC VECTOR(31
DOWNTO 0) ):
END REG32B;
ARCHITECTURE behav OF REG32B 1S
BEGIN
PROCESS(LK, DIN)
BEGIN
IF LK"EVENT AND LK = "1% THEN DOUT <= DIN;
END IF;
END PROCESS; '
END behav; KO



[ 17-9]

LIBRARY IEEE: --32fiil#a8

USE 1EEE.STD LOGIC 1164 _ALL;

USE 1EEE.STD LOGIC UNSIGNED.ALL;

- ENLLLY, COUNTERSZB. (1S o cmomar o -

PORT (FIN : IN STD LOGIC; - K4S
CLR : IN STD _LOGIC; -- HEFES
ENABL : IN STD LOGIC; -- WM RefF T

DOUT : OUT STD LOGIC_VECTOR(31 DOWNTO 0)); -- &%
END COUNTER32B;
ARCHITECTURE behav OF COUNTER32B IS
SIGNAL CQI : STD LOGIC VECTOR(31 DOWNTO 0);

BEGIN
PROCESS(FIN, CLR, ENABL)
BEGIN
IF CLR = "1° THEN CQl <= (OTHERS=>"0"); -- BFE
ELSIF FIN"EVENT AND FIN = "1 THEN
IF ENABL = "1 THEN CQI <= CQI + 1; END IF;
END IF;
END PROCESS;
DOUT <= CQI;
END behav; '

K, SEEHLE




[ %17-10]

LIBRARY IEEE; —-#%{HTHECH

LIBRARY IEEE;

USE IEEE.STD LOGIC 1164 _ALL;

ENTITY FREQTEST 1S

= PORT ( CLKINZ - INSID LoGIC;

FSIN : IN STD LOGIC;
DOUT : OUT STD _LOGIC_VECTOR(31 DOWNTO 0) );

END FREQTEST;

ARCHITECTURE struc OF FREQTEST 1S

COMPONENT FTCTRL

PORT (CLKK : IN STD LOGIC; —— 1Hz
CNT_EN : OUT STD LOGIC; -— T AR AT RE
RST CNT : OUT STD _LOGIC; -- HHHEF

Load : OUT STD_LOGIC ); -- WA ES

END COMPONENT;
COMPONENT COUNTER32B

PORT (FIN : IN STD LOGIC; -- BePES
CLR : IN STD _LOGIC; -- HEES
ENABL : IN STD LOGIC; -- TETREfE T

DOUT : OUT STD LOGIC_VECTOR(31 DOWNTO 0)); -- %45
END COMPONENT; -

;Y




COMPONENT REG32B
PORT ( LK - IN STD _LOGIC;
——————— iSRG C VECTOR(31 DOWNTO 0);
DOUT : OUT STD _LOGIC_VECTOR(31 DOWNTO 0) );
END COMPONENT
SIGNAL TSTEN1 : STD LOGIC;
SIGNAL CLR CNT1 : STD LOGIC:
SIGNAL Loadl : STD LOGIC:
SIGNAL DTO1 : STD LOGIC_VECTOR(31 DOWNTO 0);
SIGNAL CARRY OUT1 : STD LOGIC VECTOR(6 DOWNTO 0):
BEGIN

Ul : FTCTRL PORT MAP(CLKK =>CLK1HZ,CNT_ EN=>TSTEN1,
RST _CNT =>CLR_CNT1,Load =>Loadl);
Uz : REG32B PORT MAP( LK => Loadl, DIN=>DTO1, DOUT =>
DOUT) ;

U3 : COUNTER32B PORT MAP( FIN => FSIN, CLR => CLR _CNT1,
ENABL => TSTEN1, DOUT=>DTO1l );
END struc;

K X/% Vi) /ﬂfé
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7-2. 8far 163 H S0 F 1% 1t

= CLKK 0 |_
=g RST CNT | 1
< CNT EN | O /
-» L0AD | 1 | [
1Rt et PR ~— e A

K 7-56 SR v A ] a8 FTCTRLFZE I - B
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7-2. 816 HI S 1w it

%2 5t it

& & & & & & & &
LTI LTI LT LTI LTI LTI T [[IT]T]
Decoder

REG32B
LK DIN
LOAD 132
FTCTRL
CLK__ 5 cLkk RST_CNT CLR DoUT
CNT EN ENABL COUNTER32B

Fin

B7-57 PR HL A
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7-3. FIFALPM_ROMi&it 5k %5

(1) L6 5. M IRvkisf LMt ik, (BMHKZ T, BHLPM_ROM#Y
R 3RTE SR 7 AR RiE A B HIE E . X B 2 #ilLPM_ROM [ # hk£7
TioN8; HubkEy N H et inclock ) BTSN IR mH A8, BEN
ROMAL & 36k 2 HuHE S04

LPM_ROM 4 A 33238 O $ 38 S0/ rom_data. mif il 7-11 5178 . HoAr it
HBAERE TR, BSANEROMMMEIE, B S4140%5 % Nk b s E
(K116 B8 . a7 : 28, FKonAThHhbE, 284 iZHubtF EEE, XL, Hh
HE A AR AL 7T Ly & e B e,  #nih 2 v DL R B
(RERE A
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[%17-11]
WIDTH = 8 ;
- s ) Byt oL R e LT e
ADDRESS RADIX = HEX ;
DATA RADIX = HEX ;

CONTENT BEGIN
00:00 ; 01:00 ; 02:00 ; 03:00 ; 04:00 ; 05:00 ; 06:00 ; 07:00 ; 08:00 ; 09:00;
10:00 ; 11:01 ; 12:02 ; 13:03 ; 14:04 ; 15:05 ; 16:06 ; 17:07 ; 18:08 ; 19:09;
20:00 ; 21:02 ; 22:04 ; 23:06 ; 24:08 ; 25:10 ; 26:12 ; 27:14 ; 28:16 ; 29:18;
30:00 ; 31:03 ; 32:06 ; 33:09 ; 34:12 ; 35:15 ; 36:18 ; 37:21 ; 38:24 ; 39:27;
40:00 ; 41:04 ; 42:08 ; 43:12 ; 44:16 ; 45:20 ; 46:24 ; 47:28 ; 48:32 ; 49:36;
50:00 ; 51:05 ; 52:10 ; 53:15 ; 54:20 ; 55:25 ; 56:30 ; 57:35 ; b58:40 ; 59:45;
60:00 ; 61:06 ; 62:12 ; 63:18 ; 64:24 ; 65:30 ; 66:36 ; 67:42 ; 68:48 ; 69:54;
70:00 ; 71:07 ; 72:14 ; 73:21 ; 74:28 ; 75:35 ; 76:42 ; 77:49 ; 78:56 ; 79:63;
80:00 ; 81:08 ; 82:16 ; 83:24 ; 84:32 ; 85:40 ; 86:48 ; 87:56 ; 88:64 ; 89:72;
90:00 ; 91:09 ; 92:18 ; 93:27 ; 94:36 ; 95:45 ; 96:54 ; 97:63 ; 98:72 ; 99:81,;
END ;
FR, BLE“CONTENT  BEGIN" R BN R 2N T RE, SSHP N
P4 (401:00 ;) H—4T.
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7-3. FIFALPM_ROMi&it 5k %5

(2) EHNE: FIHLPM_ROMB iIH4X4F8 X8 ik s & — 4, BRI
VHDLE S fiid, HEHEZE R ITH R RES S —, BRIk 1)
B AT T8 B N B R AR I I
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7-4. \P{% 5 FA SR8
AP 58 Aean T 230 i 1
1. FIFNCOZ % H¥eit:

(1) FSK; (2) PSK; (3) DDS; (4) BiH=E ka5, (5)
S5UE;  (6) &S FRBIAHIE

2. FIHANCOMFIRZ W HEFZIEAR B (S FELRKEHRA
(SOPCHARSLHZFEY HFHISLKG6-5)

K« LR
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7-5. 80518 11 |PA% 5z F SE56

(1) SEBHNEL: BH£7.97, EET-A9FHEREKEFG FRN—%LPM
B VHDLERE AR CInBifEss. 4. PWMERAZS. AIDREEE
PR, SIS , KER YIRS DR, AR PL3TES,
gt NI gR A, SERE— P ISER

(2) SERNA2: EEARRI, M5IHBUEE, PrHRRArSEABT, 52
JIE R FR R 1 £ B LT AR B

(3) SEIG A A3: miE—B TR wmAZ 7, FF P EFBED A,
T #8051 AN AR k. 82 Rk, ARTELSPAT. bk aZk. ALE.
PSEN. MO% H . ANEFE4A XN T Km0 7 [ #8145 5 POE. P1E. P2E.
PIES(E S HIFIN FPIEOL, 2otk
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