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6.1 ZFEIhEeHMEiA

6.1.2 f#HMegaWizard Plug-In Manager

o <yt > bsf

o < th 3 f4>.cmp

o <Hith W AE>.inc o <M tH Y AF>  inst.tdf
o <HrtH A tdf o <HitH X AF>_ inst.vhd
o <Hth W F>.vhd o <M th SCAE>_ inst.v

o <Hyth XX f>.v

o <HrH 3C{F>_bb.v

6.1.3 fEQuartus IIH X ETHRERRERFEITHILL



6.2 LPMiHEas s fs B vk

6.2.1 LPM_COUNTERT a8 b A SC A 1 A

NegaWizard Plug-In Ranager Ipage 1]

The Megavwizard Plug-in Manager helps you create or modiy
dengn fles thal contain custom vanabions of megafunclions.

Which action do pou warit lo perom?

 Lreate a new custom megaluniction vaaton
(" Edit an esxzting custom megalunchon vanation
" Copy an exshing custom megafunchon vanahion

Copynght 71331 -2005 Allera Corporation

Cancel | | Hest:

& 6-1  SERIFTHIZE DR



6.2 LPMiHEas s fs B vk

Nega¥izard Plug—In Nanager [page Zal

Which megafunchion would you ke to customize? ng*ﬂﬂﬁuhﬂ |'3.'|'Ck'l‘l'-'-‘||| -l
Select a megafunction from the list below s
= ﬁ&:!l’mﬂt ~ wihich ype of output fls do you want to create?
ﬂmmﬁumumm  AHDL
2] ALTE p
* DL
L] ALTFP_ABS ~ H
2] ALTFP_ADD_SUB Verdog HOL
i]l iIi Egmg What name do wou want for the gutput file? Browese...
|
] ALTFP_DIV |D-\LPM_MDA\CNT 4B
:5'] ALTFFP_EXP
l#] ALTFP_INV
] ALTFF_INV_SQRT
j ALTFF LDE - [~ Retum to thiz page for another create operation
_] ALTFP_MULT Mote: To compile & project successiully in the Quartus |l software,
2] ALTFP_SORT your design il must be in the project directory. in the global wser
2] ALTMEMMULT bbeanies specihied in the Oplions dislog bost (T ools menu), or a user
ALTMULT_ACCUM (MAC) B any :s-p;et:l‘rudn the Lizer Libvasies page of the Seltings dialog
=l - bost (s sigrments menul
',_.._] ALTMULT_aDD _
] ALTMULT COMPLEX ‘Your cunent user ibtary directones are:
iz] ALTSQRT
5] LPH_aABS
le] LPM_ADD_SUB
2] LPM_COMPARE
‘] LPM_COUNTER
-] LPM_DMDE v

& 6-2 LPM #FIhgeiissE



=l

6 2o EMILH R s

H Bl b AT B [

_& LPM_COUNTER

Currently selected device Famly: w

Jpwdown w7 ¥ Match project/defaul
[» clock al3..0]

CNT4E

Howe wide should the 'q' output bus be? |4 % bits

Whiat should the counter direction be?
Up only

(1 counts up: 0 counts down)

4 It + 4 reg

Cancel || <Back || Mext> | Fnish

B 6-3 1% 4 (LA 0Vt Fe e



6.2 LPM1#as i fifi FH 5 12

6.2.1 LPM_COUNTERT a8 b A SC A 1 A

CMNT4B
Pl ey
upduwn rmcdulus 13
clock
;;lk en gq[3..0]
- cout

-

Which type of counter do you wank?
Plain binary
* Modulus, with a count modulus of 12

Do you want any optional additional ports?

) Clock Enable Carry-in
count Eneb 7 Carry ol

A 6-4 wER 12 wHEE, TP E eI G



6.2 LPM1#as i fifi FH 5 12

6.2.1 LPM_COUNTERT a8 b A SC A 1 A

CHNT4AB
upfdown
=losEd modulus 13
datal3..0]
gl3..0]
t I...Ipﬂl:l"ﬂ"n (niu]l]
[» clock
clk_en rai
o

Do wiou want any optional inputs?

Synchronous inputs Asynchronous inputs
Clear | Clear

v Load Load
Set; Set

A 6-5 I0A 4 L AT N E TIRE



A A\ /4 F I - » . )
6.2 LPMvHEas s fie U7 vk
[ 6-11 Quartus IT = REHT T 88 S0 CNT4B.vhd
LIBRARY 1eee;
USE ieee.std logic 1164.all:
LIBRARY lpm; --3TF LPMEE
USE lpm.all; --3TF LPMiZFE
ENTITY CHNT4B IS
--FHTE 0. BTEbERE. BTEbRA . FF MEBAONEES INEE
PORT {aclr, clk en, clock, sload, updown : IN STD LOGIC ;

data : IN STD LOGIC VECTOR (3 DOWNTO 0);-- 4 friE#

cout : OUT STD LOGIC ; S 4 A fuw

q : OUT STD LOGIC VECTOR (3 DOWNTO Q) ) ;--iH#33HE
END CNT4B;

ARCHITECTURE SYN OF cntdb IS
SIGHNAL sub wireO @ STD LOGIC ;
SIGNAL sub wirel : S5TD LOGIC VECTOR (3 DOWNTO 0O];:
COMPONENT lpm counter --CATFRZH0iEiS R ER
GENERIC (1lpm direction, lpm port updown ,lpm type : STRING; - - 7 X FFf &5 274
lpm modulus, lpm width : NATURAL j; --EXIEEIIER



6.2 LPMiI-#astsufsd 51k

& EW
FORT (=load, clk en, aclr, clock, updown : IN STD LOGIC ;
cout : OUT 5TD LOGIC ;
q : OUT STD LOGIC VECTOR (3 DOWNTO 0);:
data : IN STD LOGIC VECTOR (3 DOWNTO 0O) ):
END COMPONENT;
BEGIN
cout <= sub wirel; o <= sub wirel (3 DOWNTO 0} :
lpm counter component : lpm counter GENERIC MAP ( --ZH0EiH{F|{LiEHR
lpm direction => "UNUSED", -—BFEr SRR
lpm modulus => 12, —-EME 12 1%
lpm port updown => "PORT USED", --{#HI0W#
lpm type =» "LPM COUNTER", —— T Ergtk Rl
lpm width => 4 ) i A

PORT MAP (zload=>3load,clk en=>clk en,aclr=>aclr, clock => clock,
data => data,updown => updown,cout=>sub wirel,q => sub wirel):’
END SYM:



[ 6-2]
LIBRARY ieee;
USE i1eee.std logic 1164.all:
ENTITY CHNT4BIT IS
PORT (CLK,RST,ENA ,SLD,UD : IN std logicy

DIN : IN =td logic wvector (3 DOWNTO O);
COUT : OUT =td logic:
DOUT : OUT std logic wvector (3 DOWNTO 0O));

END ENTITY CNT4EIT:
ARCHITECTURE translated OF CHNT4BIT IS

COMPONENT CHNT4E
FORT f{aclr,clk en,clock,sload,updown : IN STD LOGIC ;

data : IN STD LOGIC VECTOR (3 DOWNTO 0O);
cout : OUT STD LOGIC ¢
. : OUT STD LOGIC VECTOR (3 DOWNTO 0));

END COMPOWNENT ;

BEEGIN
Ul : CNT4B PORT MAP (sload => SLD, clk en => ENA,aclr => RS3T,
cout=>COUT, clock=>CLK, data=>DIN, updown=:>UD, g=>D0OUT) :;

EMND ARCHITECTURE tranzslated:



6.2 LPM1#as i fifi FH 5 12

6.2.2 SIE TES/ENHR

CX |

El

7T - M I M

st M I M

1D | |

50 ¢ G § 5 X T X 8 X 3
T o | 1 T M 1

DOUT 0 X11X0 %1 §2% 0 X1 X2 X8 39 XI0411 30 X1 X2 X3 ¥4 xS X6 X7 X8 49 XI0X11 X0 J11 10X 9 X8 YFORI1 4106 XS X4 K3 X2 ¥ 1 0 K11 10%9 X& 37 )

B 6-6 CNT4BIT.v [1{H Ei&



6.2 LPMiHEas s fs B vk

6.2.2 SIE TES/ENHR

%, Quartus I Iz /LPE_ED/CHTABIT - CETABIT [Block]l. bdfal

| Fils E&idl Yaew [Project jadigreanis Ppecezsing Joold Mhindoe Halp =
DEEHP & 2@ o - [owmsm A H LSRG T rE O K S H 40
APURCE I L X & Ny | @ Complation Repot - Fio. | {8 CHTABIT v | & cutagv | @ Simdstion Ropon - Simu . | 3 Block bap
Entiny |Lagi... |Badicans —
Cyelann IIT: EFCROGIOCE : @ CNT“-B :
#i— 2 CHT4RIT ;ﬂ 12 @0 |4 m | b = r— £
o e —— ' LI COvY ]
A LE_LD e : =|load micdulus 12 ;
o| OB > B it dlata[3..0] i
n HEEEGH SR S bt AR S S E S i q[ﬂ..ﬂ] i !DIIIELI I ::. DOUT3 .0
‘ } 1 i-l:-iE"-I. T R -I-hlmlli*- 111 u dum-l Enm = LT B o 88— 8 8 S 8 = = O S ¢ W o e 8
iersichy | B Fiea | & Desgn Unks | 1| = — R P
: LLK ~ clock
Taths e el 5“E-N.ﬁ. D_.l.tﬁ_ltﬁ.. >
Fles il:-a-l-'pﬂt':mr. - ili'- : H T 'E]H_El't i
Tatk[g TR inst R
:: : -'. I;"ai;::l:'...t:l ::' Synithaiia E‘ !-_R-ET D—%‘ i1 | -
| B 2804 Caitine [ = | s e — b !

H6-7 BEHEEBEF AW



~LPMBYI K 26 3Rk 2 inas vt

data[ 7.0
s clock

=

ql7.0]

insid

bt dta[ 710
1> clock

: dataa[15_0]

i clock

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

| dataa(r_0]

|
{ datab(7 0]

H 6-8 8 firder: 2N mE vt

S
| inst2

resutti 15 I:r]i

2-:|atab|15 D]

 ADD16B

h resulif 15.0] -:
i i i

ETJ

Signed
multiplication

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




6.3 ETLPMBTR/KZTVE B INes it

6.3.1 LPMJJH/%%%EE%&EIH%

é} Er-:l-:mt III: Imlmm I I @ |

= I.'.‘;I e albera /S0 quartus B aties

Nega¥Wizard Plug—In Nanager [page 1]

lasks I The Mega'Wizard Phug-in Manager helps you create or modly
Low: |E- design fles that contan custom vanations of megafunchon:.
Tazk \ ‘wihich achon do you wani o pesfiom?

™ Edit an exizting cushom megahunciion varnaton
(™ Cogy &n existing cusioe megalunclion varistion

L >
Hame:

|ADD1E8 J Copymght () 1931-2009 Akesa Cosparation
™ Eepestnsst mods

.
s |zt 2wl 2z block, Cancel | II—IH“? - |
Megawizard Phagin Manager_. |

B

-:;--'F Fittsr [Flice & Boute) ". |

e drroahlaw (Canavads mescmeosmi

E 6-9 M EEERETHE A MegaWizard Plug-In Manager & 1 2%



6.3 ZETLPMATHL/KZEIRIE R N4t it

6.3.1 LPMinykests i &iH A

DOIEE Currently selected dewvice Family: e
datas(15.0) ¥ Match project/def sult
Jdatab{1S )L " | |
How wide should the 'dataa’ and 'datab’ input buses be? (16 % bits
oL,

| ‘Whach operating mode do wou want for the adder/subtractor?

& 6-10 %£3% 16 frhniE TIEF



6.3 ZETLPMEITL/KLIRIE R INas B it

6.3.1 LPMinykests i &iH A

ADDIeBE
;‘datﬁﬂﬁ 5001 |z the ‘dataa’ or ‘datab’ mput bus value a constant?
reziaff15.10 S :
A+H . bioth wal ;
dlatab[15..0] Mo, both YalUEs Vary
= Yes, dataa = [ [ |
=

Yes, datab = | | |

Which type of addiborn/sublraction do you want?
Linsigried
* Signied

B 6-11 JG3EH 5T 5 MiERERE RA



6.3 ZETLPMEITL/KLIRIE R INas B it

6.3.1 LPMinykests i &iH A

ALDDIbE
: dataa15.0] -\\] Do pou want bo pipeline the funchion?
::ch:-t& AsB resUulll15..0] Mo
Jdatabl15..0]
A H * Yes, 1 want an output latency of |2 Clock cypcles
= - =
Create an asynchronous Clear input
Create a Clock Enable input

B 6-12 AR TT I



6.3 FTLPMRIHL/KLIRIE R INEs vt

6.3.2 LPMIEikast i & H

MULTEE

signed
miditiplhication

Does the 'datab’ input bus have a constant value?
# Mo
Yes, the value is

Which tvpe of multiplication do you want?
Unsigned
= Signed

Which multiplier implementation should be used?
Uise the default implementation
» Lse dedicated multipher circuitry (Mot available For all Families)
Use logic elements

H 6-13 EFEFAFSTIERI, FATARESRELERES



6.3 ZETLPMEITL/KLIRIE R INas B it

6.3.2 LPMIEikast i & H

MULTER Do you want to pipeline the function?
clock N'Il
datas(7_0] * Yas, I want an output latency of 2 clock cycles
_ Create an asynchronous Clear input
datab{7 0] signed
multiplic ation Create a Clock Enable input

B 6-14 JEFE 2 Gk R IER T



6.3 ZETLPMATHL/KZEIRIE R N4t it

CLK
DATAs
DATAb

COuT
s

6.3.3 Feik B N2 w45 Bk

{ 23 Yy 11 Y 33 W 15 Y 11 \ 16 Y 23
4 15 Y 2 Y 45 Y 21 Y S  § 21 |
4 0 ¥ 345 } S Y 1721 ¥ 1821} 391

6-15 HEFEEE 6-8 f MULTADD T 12{6 E kA



6.3 &

6.3.3 Feik B N2 w45 Bk

Dasice

Timing Models

Met timing requirements

Total logic elements

Total combinatiomal fumctions

Dedicated logic registers

Total registers
Total pims

Total wirtual pins

Total memory bits

Embedded Multiplier 9-bit elements

Total PLLs

B 6-16

EF3C400240C3 Device
Final Timing Models
H/ &

Met timing requirements
Total logic elements
Total combinational functions

SO /39,600 (<1%)
17 /39,600 (<1%)
SO /39,600 (<1%)

Dedicated logic registers

S0 Total registers

0 Total wirtual pins

0/ 1,161,216 (D % ) Total memory bits

2 /282 (<1%) Embedded Multiplier G-bit elements
0/4 (0%)

Total Plls

Xy i AR R B R TOATE A R W E 5 HIgE it &

T LPMBJI K 26 3Rk 2 s e vt

EF3C400240C8

Final

/A

238 / 39,600 ( <1 %)
212 / 39,600 (<1 %)
188 / 39,600 (<1 %)
185

34 /129 (26 % )

0

0/ 1,161,216 (0 % )
0/252 (0%)
0/4(0%)



6.3 ZETLPMATHL/KZEIRIE R N4t it

6.3.3 Feik B N2 w45 Bk

. Currenthy selected device Famiky: w
I'-I--
’ * Match project/default
s 1171 | W [~ Gerers
gt D70 i -DT‘\' What is the number of multipliers? 2 wl | multiplers
| datab 07 0 | 5; ] -E =" Al multipliers have similar configurations
4] | i)
i result[16. 0] 1
; —— + ol
| MULTY :
datas 1(7.0] | iz Hows wikde should the & inpat buses be? ] | bits
- - +
seta 117.0) — AX =] How wide should the B input buses be? 8 g bis
A 7] -
B 3 | st How wide should the result’ output bus be? 17 [ bks
JclockD ol o

6-17 ALTMULT ADD f&E4if B % iE fE



6.3 ZETLPMEIFL/KLIRIER s vt

6.3.4 FeiEBHIVHDL L ARAFMHKL BT R E

[ 6-3]

LIBERARY IEEE ;

USE IEEE.STD LOGIC 1led4.ALL :
UsE IEEE.STD LOGIC ARITH.ALL @
UsE IEEE.STD LOGIC SIGNED.ALL ¢

ENTITY MULTS IS
PORT (A1,B1,A2,B2 : IN SIGNED(7 DOWNTO 0) ;--ENXNHEFSMNE, BEE 0B

R1,RZ : OUT SIGNED({1l5> DOWNTO 0O) ) ;
END
ARCHITECTURE bhwv OF MULTS IS
BEGIN
Rl == Al % B1 ; RZ <= AZ #* BZ ;

END bhwv;



6.3 ZETLPMATHL/KZEIRIE R N4t it

6.3.4 FeiEBHIVHDL L ARAFMHKL BT R E

Family Cyclone ITI

Dewi ce EF3CSEL4408

Timing Models Final

Met Liming requirsmenis YA

Totel logic elements of 5,136 (0% 1
Total combinational funmctions O/ 5,136 (0 % )
Dedicated logic registers 0/F513 (0%)

Tetal registers 0

Total pinz B4 /95 (BT %)

Total virtual pins 0

Total memory bits 0/ 423,938 (0D %)

Embedded Multiplier 9-bit elements 2 / 46 (4 % )

Tetal Flls 0/2 (0D%)

& 6-18 ] 6-3 HigmE IR &



6.3

T LPMEI S K 28 3fevs 2 N as we vt

6.3.4 FeiEEHKIVHDL X ARAFMHRXBHRE

Settings — CHNTID

| Nore Analyzi=z & Syntheszis Settings | [

Speciy the saitings for the logic opbons in pour project. Assignments made (o an ndiidweal rods o
Category: ety in the Astigrenent Editor will overmide the oplion settings in this dialog bax.
Ganetal
Files -
. Dpphicn
Libranes
Devica Mame  [DSP Block Balancing ~] _ Besst |
+| Dpesating Sethngs and Condition: - Rezet A1
b Gormliion Proouss Sekings Seting | D5P blocks - 41
) EDA Tool Settings Descrption: A
, Lo Element
S Ay & Syriiwin Sekings Y !
VHOL Input DSP block. by Sinple 16-bat Mudtiphets
Werilog HOL Input Sienple: Multiphers
Distauk Farametens Width 18-bit Multipbers =
Fitted Seltirigs 57y ;
% Timing s Co Esmsting ophon zelings:
o :u“:m Register Feplac iu F
Design Assistant i | | !ﬂﬂﬂ. i i § :
Signall ap Il Logic Analeer ﬁzf: ':"”.‘ﬂ'l" :;:“ ?5‘“
Logic Anaboet Interface MEMIHW.F‘MM o
+ Simulstor Setling: Create Debugging Hodes for IP Cores Qi
PowerPlay Power Analzer Seltingd | DSP Block Balancing DSP blocks
e Ewaaick P adiog Sinlo Muckines Ly

& 6-19 HEFEEEH DSP EiRHE



6.3 ZETLPMATHL/KZEIfIE R In4s ot

6.3.4 FeiEBHIVHDL L ARAFMHKL BT R E

[ 6-4]
ARCHITECTURE bhwv OF MULTS IS
attribute multstyle : string:
attribute multstyle of R1,RZ : zignal iz "DSP™;
BEGIN
Rl <= A1 * B1 ; RZ <= AZ * BZ ;
END bhw;



6.4 LPM FENIAFHEASHI

6.4.1 s IaE SO A RY

1. B r.mifER 3o
(1) HEHREE

) DATATXB. mif

==

il

A )

Fe=i:,

b

Addr | +0 | +1 | +2 | +3 | +4 | +5 | +6 | +T
0o 0 |88 &BC 92 S8 9 A5 AL
0g B0 B BC C1 C& CB (DO DS
10 Ca DE E2 BB EA EDF FO F3
18 F5 F& FA |FB FDO FE |FE FF
20 FF |FF FE |FE FI FB |FA FH
28 F5 |F3 FO ED |[EA E6 |E2 DE
30 LA D2 Do ©OB |(Ce O1 BC BS
38 B0 AA AS |SE 98 92 |BC &6
40 7F |79 |73 8D 657 ©B1 |S5A |55
48 4F 48 43 (3E 3\ 34 2F  2A
50 25 A 1D 19 (15 12 [OF |OC
S8 n&e oy 05 |04 2 o o o0
&0 00 00 M 01 02 04 |05 OF
B8 o0& o= oOF |42 15 19 D M
70 25 24 F |34 3@ 3E |43 49
i) 4F |55 SHA B0 BF O BD T3 79

H 6-20 mf Y HRmEERT




6.4 LPM BENLI- 2% B B A,

(2) XHgRiETE

Fe=i:,

[ 5] 6-5]
DEPTH = 128;  HAREE, BlTFiEp&iEA
WIDTH = 8; M HERE
ADDRESS RADIX = HEX; ; MUUEEHESR R, HEX FTomikE 16 3 H S g LR
DATA RADIX = HEX; . TR #IE 2T, HEX TR 16 S #ELEaE
CONTENT s Uy K EEE
BEGIN ;U S EE A
0000 : 0080;
0001 : 0086;
0002 : 008C;
o (HHREEED
007E : 0073;
007F 0079



6.4 LPM BENLI- 2% B B A,

6.4.1 s IaE SO A RY

1. B r.mifER 3o
(3) CERMAER

Fe=i:,

[ 51 6-6]
#include <stdio.h>
#include "math.h"”
maini)
fint i;float =:
for{(i=0;i<1024; i++)
{ =2 = sinf(atan(l)1*8*1 /1024 ;
printf ("%d @ Fd;w\nT,i, (int) {(=+1)*1023/2));
t '



6.4 LPM BENLf- 21 B A

b

1
(R
()

L EHBREE

R
B AT

AR L

B
FAESNE,

RRE

T

|1000

R

FIF B auf £ 254 A naf 1E 5% 3% &0 g T4

»

b

Fe=i:,




6.4 LPM BENLI- 2% B B A,

I dataTz8.mif — o3&

P SEE BHAO &

DEPTH = 128;
WIDTH = 8;
ADDRESS RADIX = HEX;
DATA_RADIX = HEX;
CONTENT

BEGIN

aoea : 0oB0;
8881 : 0086 ;
0002 : BO8C;

0003 : BE92;

aoe4 : 0098;
aees : 0a9E;

Fe=i:,

6.4.1 s IaE SO A RY

1. B r.mifER 3o
(4) L HAmIif T4 R

BA7E : BB61;
0a7C : 8067 ;
087D : 886D ;
087E : 8873;
B87F : B8879;
END 3

6-23 FTFF muf T {F



6.4 LPM BENLI- 2% B B A,

P

Fe=i:,

6.4.1 frtEasvIaatb SCARAE R
2. B . hex#&R 34

H 6-21 HILgmaz k% hex ¥



6.4 LPM BENLI- 2% B B A,

6.4.2 LPM_RAM) ¥ & 18 H

= (] Installed Plug-Ins
2] Abera SOPC Builder
+ [ Asthmetic
+ [ Comrmunications
+ & DSP
+ i Gates
+ g 1/0
¥ & Interfaces
¥ gl JTAG-accessible Extensions
=R = | Hemnr_l,l Compiler

.J FIFI:I

i

[l FlashMem
.‘L] A initializer

R
FAgFAM: 1-PORT

] RaM: 2-PORT

B 6-24

+
H
~ -

Whhich type of output file do you wank to create?
" AHDL
" WHDL
* Verlog HDL
'wihat name dao you want for the output file? Browse... |

|DALPHM_MD\RAMITP

I Retun to this page for another create operation

Note: To compile a project successfully in the Quartus [| software,
your design files must be in the project directory, in the global user
libranes specified in the Options dialog box [T ools menu), or a user
librany specified in the Uszer Libranes page of the Settings dialog

b [Azcwmrnants el

A E O LPMRAM



6.4 LPM BENLI- 2% B B A,

6.4.2 LPM_RAM ¥ & F11EH

Fe=i:,

Nega¥Fizard Plug=In Eanager RAN: 1-PORT [page 3 of 8]

dataf7 0] ] [} o7 oLl W Match project [def auk
o — L '
ackdre==|E 0] e R
Hew widds should the g’ oulpal bus be? B = bas
ik .
cedckock Hiows iy G-bet words of memory? 12 & words
Bk fype: LB ehhat should the memcey blod bype ba?
| =T Ao = T
LCs
St bhe eneiomrn blkock. dispth bo dada S wonds
Wit clackirag method woikd you B ko se?
S chock
= T * Pual cock: use separste 'nput’ and outpar” chocks
1 WSk
| corcel || <gack || est> || Ersh |

A
'-?"1
-
L

1 E RAM 241




6.4 LPM BENLI- 2% B B A,

6.4.2 LPM_RAM ¥ & F11EH

Fe=i:,

PIHLET RIS Sl UL LI TSt 0 L

datal7 0]

RAMIF

WWren

= H

address{E, 0]

inclock

HH .
H >

]
e

B

ql7..0],

'q output port

Creste one clock enable signal for each

Blaok typs: MEK

clock signal, Al registered ports are
controlled by the enable signalis).

6-26

|

i RAM {30 AT P 355

RamM1P
Jdatal7..0 ol 0}

.,_..,.r:i, ] —H - 3 Single Port Read-During-Write Oplion

=H 25
address(6 0] L+ s What should the q output be when Oid Dat

5 reading from a memaory location being .
wrtten to?
jnclock
Block type: 3

6-27 WELES A [ E L E £



6.4 LPM BENLI- 2% B B A,

Fe=i:,

6.4.2 LPM_RAM ¥ & F11EH

data[7.0]

WYFEN

=H .
address]6. 0] g 2s

aaaaaa

Do ywou wank ko specify the initial content of the memory?
'[11?--':'1),; Mo, leave it blank

inclock

Block Type: kil

* Yes, use this File For the memory content data

{You can use a Hexadecimal (Intel-format) File [.hex] or a Memary
Inikialization File [.mif])

Browse, ..

] File narne: JDATATE. mif

' BAllaw In-System Memaory Content Editor bo capture and update conkent
independently of the system dock

The 'Instance ID' of this RAM is: MYRM |

A 6-28 WE VRN T HFERARE



6.4 LPM BENLI- 2% B B A,

6.4.2 LPM_RAM) ¥ & 18 H

Fe=i:,

- ! datal7..0]
. iwren (H . N

 address[6..0 e

epge Es gy {inclock :

M 6-29 EFEEHE FEZEFH RAM &

T ipipipipininiplgigigigigigigiigipininBeinin e ln Enl

WREN ] |

00 % 01 % 02 % 03 % 04 05 ¥ 06 ¥ 07 ¥ 05 ) 09 ) OA X OB X OC 4 0D % OE 4 OF j 07 % 08 3 09 ¥ OA 4 OB ¥ OC ¥ 0D XOE i I
oo %89 8D ¥ 91 X 95 X 99 X 9D X Al X AS X A9 ¥
@){au Y56 ¥aC ¥ 92 §'95 ¥ OF ¥ AS K An X BO ¥ B6 ¥ BC FC1 §C6 ¥Cb Y00 ¥ DS ¥ 89 ) 8D §9i )95 ¥93 Y aD ¥ Al ¥ A5

6-30 & 6-29 B RAM B {HE IR TE




6.4 LPM BENLI- 2% B B A,

6.4.4 VHDLFIf7fiEss iR X AH 2B M
[ 6-7]

LIEBERARY IEEE ;
USE IEEE.STD LOGIC 11e4d4.ALL ;

Fe=i:,

USE IEEE.STD LOGIC ARITH.ALL ; --UIBFAEEEH®HFE CONV_INTEGER (A)
USE IEEE.STD LOGIC UNSIGNED.ALL ; ——HEEFEBESEMEHTHK
ENTITY RAM7S8 IS
PORT (CLK,WREN : IN STD LOGIC ; ——EMHETEhFNTE il
A : IN STD LOGIC VECTOR(6 DOWNTO 0) ; ——% RAM By 7 A7 Hitb% Asw O
DIN : IN STD LOGIC VECTOR(7 DOWNTO D) : ——E X RAM B 8 (L EIES A H O
Q : OUT STD LOGIC VECTOR{7 DOWNTOC 0)); —EX RANM ] 8 7 £ iw O
END ;

ARCHITECTURE bhwv OF RAMTE IS
TYPE & ARRAY IS ARRAY (0 TO 127, OF STD LOGIC VECTOR (7 DOWNTO 0O) -

SIGNAL MEM : G ARRAY; --EX{FS MEMRBIZUEERRA PHE NFIZEE G ARRAY
BTl



6.4 LPM BENLI- 2% B B A,

6.4.4 VHDLFIf7fiEss iR X AH 2B M
B FR

Fe=i:,

BEGIN

PROCESS (CLK)
BEGIN

IF RISING EDGE (CLK) THEN

IF WREN='"1' THEN --#IRE{$#H AR HIN, BE5FREAEEFE, 1
MEM (CONV_INTEGER (A) )<= DIN;--RAM F(IE O B&IEH 5 ATEE itk i BT

END IF; END IF;
IF (FALLING EDGE(CLK)) THEN Q<=MEM(CONV INTEGER(A));--iEHF TP RIEHE
END IF:

END PROCESS ¢
END BHV:



P

6.4 LPM BEDLAEME A7 I B B

Fe=i:,

6.4.5 FIERE E IEH]
1. [REMEAH BB E X
TYPE #(#H 4 15 ARRAY (FHETLE) oF EFHIFE LA |
TYPE stb IS ARRAY (7 DOWNTO 0)of STD LOGIC ;

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

[
r

TYPE G ARRAY IS ARRAY (0 TO 1Z7) OF STD LOGIC WVECTOR ({7 DOWNTO 0O) ;
SIGNAL MEM @ G ARRAY:



6.4 LPM BENLI- 2% B B A,

6.4.5 H¥ERE e XiEH]
2. FEFRE A RIHHRR AL E X

Fe=i:,

TYPE #H42 15 ARRAY (¥ T#42 RANGE <) OF #iELH] ,

Type bit 1z ("T07,"1%);

Type bit vector 1s array(natural rang<>) of bit:



P

6.4 LPM BEDLAEME A7 I B B

Fe=i:,

6.4.5 H¥ERE e XiEH]

3. M RIEHERRIE X TYPE BOOLEAN IS (FALSE, TRUE)

TYPE my logic IS ( '1° ,*Z2' ot ,t'ov ) ;

SIGHNAL =1 @ my logic »

2l <= TZ°T

TYPE ZHIERRILZ 18 HIERHEALFERR

TYPE week IS (szun,mon, tue,wed, thu,fri,=zat)

n
r

TYPE x iz (low, high):
TYPE data bus IS ARRAY (0 TO 7, ®)of BIT :

TYPE m state IS5 ( =t0,stl,stZ,=t3,std,std )

n
r

- IGNAL present state,next state m state ;



6.4 LPM BENLI- 2% B B A,

6.4.5 IEREE XiEH]
4. MR TIRBIFHERAL E X

Fe=i:,

SUBTYPE TEEZ Is EFHIERRE rRANGE #1FETRH;

SUBTYPE digits IS INTEGER RANGE 0O to 2 ;



6.4 LPM BENLI- 2% B B A,

6.4.6 frfifasic B X Bt e X G i E

WREN[___>

MEM

CLK[ >

WE

CLED

D|N[}"__{:|]D— g AT AN 7 0]

A[E__{]]D—- -:;rmn R[E..0]
ADOR[E. 0]

DATAOUT[?..0]

Q[7..0)~reg0

& 6-31 7] 6-7 ] RAM7S B RTL E

Fe=i:,




6.4 LPM BENLf- 21 B A

6.4.6 frfifasic B X Bt e X G i E

Family

Device

Timing Models

Met timing requirements

Total logic elements
Total combinational functions
Dedicated logic registers

Total regizters

Total pins

Total wirtual pins

Total memory bits

Embedded Multiplier 9-bit elements

Total PLl=x

Cyclone ITT
EF3CSE144C8

Final

NS &

1,344 f 5,136 (26 % )
832 / 5,136 (16 % )
1,032 f 5,136 (20 % )
1032

25 /95 (26 % )

0

0/ 423,936 (0 % )
0/46 (0% )

0/2 (0%)

H 6-32 1 6-7 B 13 &

A )

Fe=i:,

b




6.4 LPM BENLI- 2% B B A,

6.4.6 frfifasic B X Bt e X G i E

Fe=i:,

[ 5 6-8]
ARCHITECTURE bhv OF RAM78 IS

TYPE G_ARRAY IS ARRAY (0 TO 127) OF STD LOGIC VECTOR (7 DOWNTC O)
S IGNAL MEM @ G ARRAY:

attribute ram init file : string:;

u
r

attribute ram init file of MEM :
SIGNAL IS "dataV=8.mif":
BEGIN



6.4 LPM BENLI- 2% B B A,

6.4.6 frfifasic B X Bt e X G i E

Fe=i:,

Family Cyclone III

Device EF3C5E144C8

Timing Models Final

Met timing requirements YA

Total logic elements 0f5136 (0%)
Total combinational functionz 0 /5,136 (0 % )
Dedicated logic registers 0/5 136 (0 %)

Total registers 0

Total pins 25 /95 (26 % )

Total wirtual pins 1)

Total memory bits 1,024 f 423,936 (<1 %)

Embedded Multiplier 9-bit elements 0O f 46 (0 % )

Total PLLs 0/2(0%)

& 6-33 7] 6-8 BIHRIZH &




6.5 LPM ROM®]E A0 FH =i

6.5.1 LPM_ROMF]E 558 F Al

Currently selected device Famiby: w

] -_t:||'|"..lil[. : »" Match projectfdefault

Hows vade should the "' output bus be'? B [a| etz
Howe many B-bit words of memory? 124 | wards
Block vype: MK What should the memory block bype be?
Auto ®) MOK
Set the maximum block depth to Auto % words

What docking method would you like bo use?
Simgle clock,
=) Dual clock: use separate nput’ and 'output’ clocks

Rezource Usage

i 6-34 8 FH LPMROM 7 215 &



6.5 LPM ROMHR]5E il Fn45 FH 7~ ]

6.5.1 LPM_ROMF]E 558 F Al

Do vou wank ko specify the initial conkent of the memory?

ROM7E
Jaddress(5 0] of7.0]
£
o g2 * Yes, use this file For the memory content data
- {You can use a Hexadecimal (Intel-format) File [.hex] or a Memory
S Tnitialization File [ ])
Bl type: DK Browse, .,

File name: |, [DATATXE. mif

b

| llows In-System Memory Content Editor bo capture and update content

independently of the system dock.
The "Instance ID° of this ROM is: ROME

A 6-35 A EG (LB E M



6.5 LPM ROM®]E A0 FH =i

6.5.1 LPM_ROMF]E 558 F Al

3 M rrmryg
A 00 01 (02 ¥ 03 ¥ 04 ¥ 05 5 06 ¥ 07 % 08 % 09 X OA OB ¥ OC ¥ 0D X OE ¥ OF 4 07 X 08 X 09 X OA X0
Q B0 ¥ 86 K oC § 92 ¥ 93 ¥ 9E ¥ AS ¥ Ah ¥ BO ¥ BE § BC ¥ C1 K C6 § CB D0 K DS § AA ¥ BO ¥ B6 § BC §

& 6-36 LPM ROM 14 & i3,




6.5 LPM ROM®]E A0 FH =i

6.5.2 LPMfAfigas B X &

6.5.3 8] 5 IL3%fE 5 RAERS BRI

{5 8T

ThIH8dE ||  ESXIREEE | B{ZD/A 4

(Huub S 25) f# i ROM

& 6-37 1E5215 5 & E 45 5 ik E



6.5 LPM ROMHR]5E il Fn45 FH 7~ ]

6.5.3 5 IE7%ME 5 KA
[ 1 6-9]
LIERARY IEEE; --1EiZfgSREFFELH
USE IEEE.STD LOGIC 1164.ALL;
USE IEEE.STD LOGIC UNSIGNED.ALL;
ENTITY SIN GNT IS
PORT ({ RST,CLK,EN : IN STD LOGIC;--B{ifg5, wteh, ¥ {fge

AR : OUT STD LOGIC VECTOR (6 DOWNTO O) ——?Lﬂﬂﬂkﬂhﬁ%ﬁ&ﬂ
Q : OUT STD LOGIC VECTOR (7 DOWNTO 0));--8friEEEUuEHE
END;
ARCHITECTURE ONE OF SIN GNT IS
COMPONENT ROM78  --TAIRAEIE A8 LPM_ROMXF: rom78.vhd =i
PORT (address : IN STD LOGIC VECTOR (6 DOWNTO 0);--7{fziiit{ES

inclock : IN STD LOGIC ;--Huhb#i 7 At &b

&P
q = OUT STD LOGIC VECTOR (7 DOWNTO O) )



6.5 LPM ROMHR]5E il Fn45 FH 7~ ]

6.5.3 {8 5 L% e 5 RAESRRIT
L

END COMPONENT ;
SIGNAL Q1 :STD LOGIC VECTOR (6 DOWNTO 0);--1%5EPEET AIEA bk #2d

BEEGIN

PROCESS (CLK, RST, EN BEGIN - -LPM ROMMLLER 4 25 12
IF {(RST='0") THEN Q1 <="0000000";
ELSIF CLK'EVENT AND CLK = '1' THEMN

IF (EN="1") THEN Q1l<=0Q1+1; END IF ; END IF:
END PROCESS;
AR<=01;
ul : ROM78 PORT MAP (address=>(Q1, g => Q,inclock=>CLK);--{Fl{t
END;



6.5 LPM ROM] & il A4 H 7~ 5

6.5.3 8] % IL3%fE 5 RAERS BRI

[f5] 6-10] RoOM78.vhd
LIERARY leee;
USE ieee.std logic 1164d.all:;
LIBRARY altera mf;
USE altera mf.all:
ENTITY ROM78 IS

PORT (address : IN STD LOGIC VECTOR (6 DOWNTO O):
inclock : IN STD LOGIC ;
.| : OUT STD LOGIC VECTOR (7 DOWNTO 0) )

END ROMTE;



6.5 LPM ROM®]E A0 FH =i

6.5.3 8] % IL3%fE 5 RAERS BRI

CLE

EN [

BT —

AR oo Y01 o 00 f 01 K Oz ¥ 03 § 04 X 05 § 06 % 07 § O ¥ 09 ¥ OA ¥ OB f OC % OD § OFE % OF ¥ 10 ¥ 11 ¥
q 00, 80 Y 56 § oC § 92 % 93 § OF X A5 F Ah § BO f Bo § BC X CI f OB ¥ CE § DO X DS % DA

H 6-38 {7 6-9 fi{FEIR AR L

EN D> ROMT8:IC1
Addo Q1[6..0] _
- N ——_ N )
e | acidress(6 0]
{ s> AR[6..0]
RST D> |
CLK I—

6-39 17| 6-9 ] RTL E.F% E



6.5 LPM ROM] & il A4 H 7~ 5

6.5.4 1E3%f5 5 K4 2808 4 SEE AN

B Quartus II — D:/LPE_ND/SIN GHT — SIN_GHT — [stpl.stpsel

File Edit View Project Frocessing Toels Windew

B s n i -@ &R &

Instance Manager:  ™g %0 W [E] |Ready to acquire (2) x  JTAG Chain Configuiation:  |JTAG ready @

Instance | Status | LEs: E'E~3| Memony: 6144

2] siN Not running 663 cells §1440bi  Hardware: |'-'SE-E“HS*EF (UsE-0] j Selup...

Device:  |@1:EP3CI0/5[0020F100D)  w| ScanChain

¢ > | | SOFManager &l [SIN_GNT.sof []
log 200904 205 2002728 #0 click to insert time bar
Type |Alias |  Hame l -738 -736 -734 732 -730 -728 726 -724 722 -7
i w @ CBh X Ak Y ASh ¥ SEn X 880 X 53h X 5ch X 86h { 7h W 70 X 73n X 60h ¥ 67h X 61h X Sah X 55h X 4Fh  46h ¥ 43
o | B AR {39h X 3&h ¥ 3Bh ¥ 3Ch X 3Dh X 3Eh X 3Fh X 40h X 41h ¥ 42h X 43h X 44h ¥ 45h ¥ 46h X 47h X 48h ¥ 45h X 4Ah ¥ 4Bh

B 6-40 1E5%{E S &4 FEIE F b B Signal TapIl iz B



6.5 LPM ROMHIEH

6.5.4 IE%E5

A AR A SR

il A i

7~

AN AR

xRN EEEEE

AFC2) LWL 0RO Y007, L T e e s e |

asg JUTULUUUIU T Ui v Ui L R T R e

st JUUUUUUUUUUUUUUUUUTUUUUUIUUuuuUuUUuyUUiviuvvluuuuyyuuuuuyuuyuy
LML

e LU LU LS ML L i rt A rt i re i rrr
i O N Yy Yy Yy Y sy 5 ey B

S N P I S [ S N S D S D S

6-41 E 5215 5 & 250 SignalTapIl B} £~ E



6.6 ZERG AT ERERNE

(1) FTTERGFMHHEICHE R L

— Quartus [[ - D:/LPN_EDSSIN_GHT — SIN ENT - [In-System Nemory Content Editor]

Il W pruiger D [Pesdyio scaue 7] =
inges | Inatarce 1D | Stmur | i | Dopth | Type | Mode |
::Il AOME Hothng B 124 A FH0M Aasdfinis

JTAG ChonConfigusion  [ITAGmad | (3) x
Hardwere: | LISE-Bhaster [UISE-0] j' Sehup |

Device: | @1: EPICIOVS [R0F1000) =] SewnChan |
Fle G [CADIGITAL_ SONGERZSONGER_SCH sol =]

= ) RO
T Tn L] T I e B B R e B o e War esrs Eilhlﬂ-lnm Setting | IR R AR PR R RN k]
GpogiE  vE Y ¥Y OFR OwR PV : 5 - - TRRIER YR IY IR IR TIRTI
goon3e I 3T ¥ PR PR 1Y Selacl o programmg haidware sehup o we when plogismming devicen. This ogrammng PFIIIIIIIPIPIIIIIIIIIIIINY
BOO0SL T T IT P I 1Y huat i 3bup appbes ol b0 the cusent progr s vendow, T R T o o
gooasC ¥ I T PR ¥R D FFITFFIIIFIIFIITIIND
Cumertly selected hardware: | LISE 8lastes [USE-0) =
Bovadable kardanns Borms:
|‘5_E_f;-'5 [,E:_r!_ | Add Hardwane |
Local LFT1
Locsl U=E-0 |

Close |




6.6 TERGUAFE A5 B BEE Jr 45 Y. R

(1) ITTHERGFME TR E R L

File Edit ¥iew Frocessing JTeols FWindow

Inctance Manager: T M* B %l |Readyto acquie 5| x | JTAG Chain Configuration:  [ITAG ready ) *
Index | Instance I | Status | ‘width | Depih | Type | Mode |

O Raad T Haedware: | USB-Blaster [USB-0) ] [ sewe |
Device: | @1: EPACT0/S [(2+020F100D) =| ScanChan |

Read Data from Im-Systiem Wemory

Continuously Eead Data from In-Syztem Memory FG File: é. il:"-D'EHM_SUMEEHE"'SDHEEH_EU"'-M _J
Frite Data to In—System Hemory i
=0 A
goooon B A b e B e b B b e b M b M b B b B b B b i o e B e e e e e o e e B e i e e e e e B e
Oo0oo1B II'[IDI'i Suta iros File... A b B B R R S i B b B e B I b - B B O o R r e B e B e B B e B R B e e i B e e e B e e B B B
ooonze EH‘_[IDE"I. Data to File I 27 O®R OFE 9T PR PR OFF IR PP CFE P ¥R FF F ol i e b e B B e e e B B e B Bl e e B e B B B
|:||:||:H:|51 r B B S 0 B e S e e b B b B i B B B i B B B B b R Fol i B R e e B e e e B e B e B e S e B e e e i B B
00006C  Imstance Status Help 1% me mn An ma e A oy

A 6-43 S5XWAG LI FPGARBRFESEM THRER DR E




6.6 TERGUAFE A5 B BEE Jr 45 Y. R

(2) EEEXROM [ T $ 3

— Quartus II — D:/LPN_ND/SIN GHT — S5IH_GHT — [In—System Nemory Content Editor]

File Edit View ByITH%TH Tools Window

Instance Manager: ; Memory Analysi X | JTAG Chain Configuiation:  |JTAG ready @ *x
Index | Instance |D Read Data from In-System Memory s [
o : ¥ Setup...
EI] ROME Continususly Read Data from In-Systesm Memory F& s ciaet |USE Blasiet HED1) j I_Lpl
REAEEHaLS L3 LaSya s am Mamory: Device: | @1: EP3C1OV5 (0x020F100D) »| ScanChain
- r
File: & ||::\[JIEIT.#J__SDHGEH?»EDNEEH_SEHM _J
¥rite ALl Modified Words to In=Syztem Memory Fa
W= 0 ROME:
000000 11 11 11 11 11 11 11 |pA BO B BC C1 C6 CB DD DS DA DE EZ E6 EA ED FO F3 FS F8 FA
00001B FB FD FE FE FF FF FF FE FE FD FB FA F8 FS F3 FO ED EA E6 E2 DE DA DS DO CB Cs C1 ’ . B e
000036 PBC B BO AA AS 9E 98 92 8C 86 7F 79 73 6D 67 61 54 55 (F 49 43 3E 39 34 2F 24 25 vsagaZlOIC 94 =
Qoogs1 21 1D 19 15 12 OF OC OA O7 05 04 02 O1 01 00 QO 00 01 01 02 04 05 07 OA OC OF 12 |
0Donec 15 19 1D 21 25 24 2F 34 39 3E 43 49 4F 55 54 61 &7 6D 73 79 | 2049 :CIOUZagmey

B 6-44 M FPGA Ff] ROM ERLIK FEHHE F mB A IE



6.6 TERGUAFE A5 B BEE Jr 45 Y. R

(3) BEHiE

BFAV \VAVAVAVAVAVAVAVAVAVAV
AN /MM/M

B 6-45 T ESEEIE B SienalTap T FAEH 7

(4) N\ B0 A



6.7 FIFOE

% Rdreq Option, Blk Type > Optimization, Circuitry Probection .r

g |
data[7.0] a[7.0] + Match projectjdefault
wirea full How wide should the FIFD be? ‘8 [ bis
rireq emply -

—_— usedw(7 0] |
How deep should the FIFO be? | 256 | waords
g bits x 258 words

Do you want a common clock For reading and wariting the FIFO?

(# es, synchronize both reading and writing to ‘dock,
Creeabe one st af Fulllempty control signals,

L) Mo, synchronize reading and wnting to rddk’ and wrclld,
respectively, Create a set of full fempty conkrol signals For each clock.

B 6-46 HE FIFO ¥R HmAIEE



6.7 FIFOE

FIFOS
data[7.0] ql7.10]

which optional output control signals do you want?

WFFEd fuall
rFared empty
usedw(7..0]

" usedw{] {number of words in the FIFO)
Mote: Y'ou can use the MSB to generate a half-full flag.

almost full
becomes tiue [1] when usedw{] is greater than or equal to
| almost empty
becomes tiue [1) when usedw(] is less than
__| Asynchronous clear
|| Synchronous clear (Flush the FIFO)

> clock

& bivg » 2568 wordg

B 6-47 ¥ FIFO &M LTEES



6.7 FIFOE

2 | Y I I S e I I I s I i Iy I

data [ 3A (3B W(3C )(3D ) 3E ) 3F 1 a0 {41 ¥ a2 ¥ 43 ) a4 (45 (a6 {47 (48 {49 x ah ) 4B ) 4aC (4D Y 4E Y aF ¥ S50 (51 {52 {53

rdreq | L
wrreq ] |

enpty I i
full

q 00 W(3A )38 X 3C W 3D X 3E X 3F X 40 Y4l Y42 Y43 Y 44 )

useds r@'m ¥ 02 X03 04 05 X06 XO7 Y08 X039 f0A YOB XOC YOB XOA Y03 08 07 {06 05 04 X03 02 ¥ 01 X

& 6-48 FIFO BifF B



6.8 LPM

R A B AH A

6.8.1 # B AN BT

|imclkO

PLL20

incikD frequency: 20000 MHZ
Operation Mode: Mormsal

cEIf'

| SHEVRIRTG A 20MH:
| —

Cik

Ratio

Ph (dg) [0 (%)

¢l

12910000 | 000 | S0.00

ingtd Cychores il

.—' > clock

| clk_en

U Counber

aclr

ql6..0)f

SHEVR SRS 258kHz

LTI s R

gl7 0l ATEUT ——— o7 0]

ROMIILHE 5

cout

-4

&btz

128

inclock

L'

IHEL
AT o

T

i net Block type: AUTO

ROMIESZEHERT

jag itigid

—— gl S

ROMET® EIESR SR AT im

E'[-ifiim T CLKOUT T

M 6-49 FRTARUAM SRR RS KREE BRHE



6.8 LPMER A EIAHIR,

6.8.1 # B AN BT

=ty

NegaWizard Plug-In Hanager [page 3 of 14]

Currenkhy selected device Famidy: -
FLL
" Plabeh paraject fdaf sk
L el Friusires - 20000 B e, Al ko implement the requested PLL
preset | o oot Meorm ocked
Rago] M a1
11 | 000 I General
wckona 111
: ‘Wihich device speed grade vl you be using? g w
What i the Freguercy of the incodk input? Fat) MHz =

H 6-30 EEFASHEITE inclko Fy 20MHz



Ly ol -
6.8 LPMER A BIAEI A
6.8.1 #ILk A B Tt
Able to implement the requested PLL
PLLA0
i) 01 Tt 00 B -t mw i
presel Operaicn Msde r:uu-..;: hock
L e e o +# Create an ‘areget’ nput bo asynchronously reset the PLL
0] 1| 000 | %000 | Create an ‘pfdens’ input to selactively enabls the phase/freq. detector
Copodares 1| lﬁhm

T » Craata Jocked’ output

H 6-51 FHEEFHES



6.8 LPM

§ S B R

6.8.1 # kA XNBIAHIA T

0

AfEsal

Pbaris

&1

ez

Incked

B 6-52 i&FE e0 BY5H AE ¥ 200MHz

€2 - CorafExtarnal Output Clock
fble b mphament the nequested PLL

= Lize this dock
Chasck, Tagy Settings

*| Enter output clock frequency:

Enter cutput clock parameters:
Clock rwltiphe sticn Factor

Clock geision Factor
Clack plase shaft
P chift shep reschtion(pe)

Clock duty cyche (%)

':Il_'lirn[htal-s‘:-:-

Raguested sattings

00 MHz =
w | eccony |
o

5]
7.50 £S5
.00 [

deg

o

Achual settings
00, Q00000

10

0,00



6.8 LPMERAZEIAHIA A

6.8.2 BRA W5 MR

| ) - CorefExternal Output Clock
PLL2O Able to implement the requested PLL
‘JI'ELD ik frequency ' 20000 MMz ﬂl ) u‘.FE".- thiS [lﬂ{k

Dperation bode: Homma Clock. Tap Setkings

Cik | Ratio | Phoidg)] DC (%) med :wett.ru}s Actual settings _

e0 |12eno000] 000 | 50.00 * Enter output clock Frequency: 0.258 MHz & 0.258000

Fvaione Il Enter output clock parameters:

1 Clock multiplication Factor - 129

B 6-33 JEIRH L ANE N 0.258MHz fEIET%{E 5% & 8% TIERT &

|EN

+ @

e I — e .
™~ o~ . - ~.
| H\“‘m._,, // ~_ ~_ ~ Uz’
—

- o AR e — | .'—-"_'-'_'._'N-'_.—F.I
._'_.._,_,....-'-'-'"'-r-"'_.-_-d_.h_" | __..--'—"'_.-'_.-'_. L ._,—--'_"'_.-._
— .-—'—"'_F'H’- - i
e e

B 6-54 [ 6-49 it BIEE A P ST A



6.8 LPMERAZEIAHIA A

6.8.3 A BIAHIA

lglelelelele]s]

& 6-55 PLL LRI REIRAE



fl_}‘

6.9 NCO

(1) EHINCO

L4

R 7 A

Eega¥izard Flug—In Nanager [page Za]

Which megahunchon would pou Bke lo customze ?
Select a megafunchion from the kst below

= %] Installed Plugdns
(7] Altera SOPC Bualdes

+# [ Anthoetc
+ B Communications
- @ DSP

+ @@ Enoe Detection/Conection

+ [ Fierz

- @ Signal Generation

(7] NCO 3.0

+ & Transformns

+ [ Video and Image Piocessing
+ [l Gates
+ & /0
+ [ Intedaces
+ [l JTAG-accessble Extensions
+ (&4 Memory Compiler
+ &8 Storage

Wiach desice famiy wall you be

tit | Cyclone II
using

=l
Whech lype of output fle do pou want o cieats?

~

* YHOL

" Verlog HOL

What name do pou want for the outpot [le?
|D:Asin_gnitNCO32

Browse, | I

[ Retum to this page for another create opesation
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hibranes speciied in the Options dialog box [Tools menu). or & user
ibeary specified in the User Libvanes page of the Settings dialog
box [Assianment s menul
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(4) ARl 23X

€ Generation — RCO

“ Generation Report - NCO v9.0

Mogotors
IEnlﬂ‘.r Haavia |P-I'C031"_ﬂ
Wariation Harme MCOE2
Wariation MHOL WHOL
Dutpid Dirsciong Criain_gnl

File Summary
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[Fiber

!Ihl-ﬂbliun

B hlegat-me" Punclicn wanstion fie, which defines & ViDL 1op-level
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i fibs inside of your design, includs thiz fie when compding your désign in
b Guearbus: B sofivwans

BIOOFE vind

A WHOL component deciaration (or the Megad ong Sunction wanabon. Acd The
MODI2 crmg

conterds of fhis fis to &y WHOL archiltecine thal instantisles the MegaCore
function

|03 bt Gumartu=™ | symbol Tl for e MegsCore funchion variation. ou can use this
fia i the Granrtues: B ok dknor e sitor

v |
Gnizraling MegaCong funcBon top-lenel.

LT
=
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ORG OROBH

HOU 3P, B60H

HOU 24H , HOOH

HOU J0H, B01H
ROUND : LCALL  DELAY1

HOU A,24H

IHC A

HOU 245H A

HOU P1,R

HOU A, 30H

RR A

HOU PO.A

HOU J0H . A

HOP

HOFP

HOU AP0

HOU B,P3

ADD A,B

HOU P2.R

LCALL DELAY1

SJHP  ROUHD
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Instance ET @ [ | E,l, IRlldy Lo acquire @ ¥ | JTAz Chain
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[5) 6-11]
WIDTH
DEPTH

ADDREESS RADIX

8
256

DATA RADIX
CONTENT BEGIN

00:00;
10:00;
20:00;
30:00;
40:00;
50:00;
60:00;
F0:00;
80:00;
S0:00;

EMD ;

01
11:
21
31:
41:
51:
YN
71
g1
91:

00:;
01
02
03
04:;
05;
0&6;
07

108 ;

09;

u
r

HEX

HEX ;

0z
1z:
220
32
42
Hz:
S
T2

82

00
0Z:
04 :
06;
03 ;
107
12;
14;

:16;
Q2

18;

=
r

03
13:
230
33
43
53
63
T3
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X

00;
03;
06;
05;
12;
15;
18;
21;

1 24
Q95

20

04
14:
24
J4:
44:
54:
54
T4
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oo
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08
12;
16;
20
24 ;
28 ;

132 ;
94:

S6;

Ob:
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2h
3b:
45
5ha
Bh:
Th:
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0L
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2h;
307
3h;

:40;
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45;

D&
1&:
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He
66
T6:
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12;
187
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36;
42

:48;
Q6
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07
17:07;
27
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47 :
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Q7.
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18:08;
28
3
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i
B8 :
T8

g
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16;
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40;
48;
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164 ;
9H s

T2
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oo;

19:09;
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49:
59:
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45;
54 ;
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99:

81;
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6-3 J\HLEhE BRIV

(3) LN AEL:

(4) LN E2:

(5) LN AES:

MR RE]: /KX _7C5EE+/EXPERIMENTS/EXP36 FTEST HEX/F_TESTER.

= CLKK 0
=g RST_CNT| 1
-z» CNT EN | O /
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BHERYE D TRk, L T i
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[ 6-12]
LIBRARY IEEE; -—-il#R#5%E|EHER
USE IEEE.STD LOGIC 1164.ALL;
USE IEEE.STD LOGIC UNSIGNED.ALL;
ENTITY FTCTRL IS

PORT (CLKK : IN S$TD_LOGIC; -~ 1Hz
CHNT EN : OUT STD LOGIC; —— v S AL
RST CNT : OUT STD LOGIC; — THEFZE
Load : QUT $TD LOGIC ¥ -- HEREiFEES

END FTCTRL;
ARCHITECTURE behav OF FTCTRL IS
SIGNAL DivZCLK : STD LOGIC;
BEGIN
PROCESS ( CLEEK ) BEGIN
IF CLEK'EVENT AND CLKK = '"1' THEN —— 1Hz B$F 2 4340
DivZCLE <= NOT DivZCLEK;
END IF;
END FROCESS;
PROCESS (CLKK, DivZCLE) BEGIN
IF CLEK='0' AND Div2CLE='0' THEN RST CNT<='1';-- LI HBETES
ELSE RST CNT <= '0'; END IF;
END FROCESS;
Load <= WNOT DivZCLE: CHNT EN <= DivZCLK;
ENLD behavw:
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(2) SEAZAL:
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(4) SERANAES:
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[ 6-13]
LIBRARY IEERE ;
Us;E IEEE.STD LOGIC ARITH.ALL 7
UsE IEEE.STD LOGIC UNSIGNED.ALL -
USE IEEE.STD LOGIC 1164.ALL ;
ENTITY K44 IS

PORT (CLE : IN STD LOGIC:

A ¢ IN STD LOGIC VECTOR{3Z DOWNTO O);
E,R : OUT &STD LOGIC VECTOR({3 DOWNTO 0)) :

EMD 7
ARCHITECTURE one OF EKd4 I3
SIGHNAL C : S5TD LOGIC VECTOR{1l DOWNTO 0} :
SIGNAL BA : STD LOGIC VECTOR({Y DOWNTO 0);
SIGNAL E : S5STD LOGIC VECTOR(3 DOWNTO O ;
BEGIN
BA<=E & A? E<=E;
PROCESS( A ) BEGIN
IF RISING EDGE(CLE) THEN C<{=C+17; BT

CASE IS5



%L

WHEN
WHEN

g

“[:II:I“
“:I_I:I“

S b5 it

=> E <= "0111" ;
=> E <= "1101" ;

WHEN OTHERS =2 NULL 7
END CASE ;

CASE
WHERN
WHERN
WHERN
WHERN
WHER
WHERN
WHERN
WHERN
WHEDN

END 7

BA IS

"0l1li11110™
"0l111011™
"10l11110"
"10111011"
"11011110"
"11011011"
"11101110"
"11101011"

R=="0000"
R=="0010"
R=<="0100"
R=="0110"
R=="1000"
R=="1010"
R=="1000"
R=="1010"

CTHERS => NULL ;
END CASE ;
END PROCESS ;

END IF;

WHEN "01"
WHENW "11"

WHERN
WHERN
WHERN
WHERN
WHERN
WHERN
WHERN
WHERN

"0l111101™
"01110111™
"10111101"
"10110111"
"11011101"
"11010111"
"11101101"
"11100111"

"1o011" ¢

"1110™ ¢

=> R<="0001"
=> R<="0011"
=> R<="0101"
=> R<="0111"
=> R<L="1001"
=> R<="1011"
=> R<L="1001"
=> R<L="1011"



(2) SERAES1:
(3) SEAES2:
(4) SEIRAE553:
(5) SERAES4:
(6) SEH{ES55:
(7) SEHA{ES56:
SE+RAEERRF: /KX _7TC5EE+/EXPERIMENTS/EXP31_SCAN_4X4KEY/.
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6-8 8051 K HLIPESOCH AL %L

(1) SEAZAL:

(2) SEIHA2:

(3) SEHHNA3:

(4) SEIG N A4

SE+RGFIE R~ <
IKX_7C5EE+/EXPERIMENTS/EXP15 8051 Core BASIC/MCU8951,



6-9 VGATfH BB G B it

(1) 530 JR .
(2) SERHNAEL:
(3) SEAE2:
(4) SERANAS:
I T3 T5E+ R A HIE R -
IKX_7C5EE+/EXPERIMENTS/EXP12 VGA_img/VGA, Fl
IKX_7C5EE+EXPERIMENTS/EXP27 VGA PCT/NVGA PCT.

—h

SMES

d

14

>

PLLS0

. Iiﬁﬁﬁﬁiﬂ:‘: BMHz

é.aujdre*s,s- 11.0

imgROMT

3 btz
ks
4046 words:

—inclid inckD frequency: 20.000 M-z =
Dperatich Mode, Norrmal
Cl_|Ratio |Ph (dg) |DC (%)
c0 | 54 | DOD | 5000
in=13 Cyclone Wl
_F‘INEE aK T T TP E

._. inclock

B R ETEROM

& 6-81 VGA BB EriSHEREEE

o mer e
; ; c": hs Ej""..-.."..- FU T |¢. PIN %
o '“]; et riir2. 0] we [——UIEUT s VWS | PIN 87
|| p f——OUIEUT R [ PIN_101
g |——BUELL ———G [PIN_100
b | AT "8 | PIN 59
DiUT[11.0)
Erna‘lE I
VGARTIE B AR
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