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6.1 LPMTEa8ai

6.1.1 THEESLPMEL B ST A 344 1
(1) $THEIREHL A & B LS

Pr=i|

HegaWizard Plug-In EHanager [page 2al

Which megafunction would pou ke bo customza? Mididrmfmﬁlwlymbﬂ im
Select & megatunciion from the st bekow vend:
= Bl Arthmetc - Which tupe of output file do wou ward to create?
] ALTACCUMULATE ~ AMDL
. L] ALTECC  VHOL
NegaWizard Plug—In Nanager [page 11 L ALTFP ABS e
L ALTFP_ADD_SUB i+ Verlog HOL
The Megawzaid Plugdn Manages helps pou creabe of madiy le] ALTFP_COMPARE ;
design files that contain custom vanistions of megafunctions. ) ALTFP_CONVERT T, e O voul Voo ot AR 138 Bromse. |
o ) ALTEP_DIV D-ALPM_MDACNT4B
Which achion do pou want bo pesfom? nUFP'EHJ
" Edit an existing custom megafunchion vanation el ALTFP_INV_SQRT
" Copy an existing cugtom megafunchion vanakion ﬂ 'ﬁL'FF—LF'G [~ Rsturm bo this page for anothes cresle operation
. . L] ALTFP_MULT Hote: To compde & progect successhully in the Quartus || softveare,
Copyright T1:991-2005 Akera Corporation "J ALTEP SORT your design fles must be in the project direclon. in the gobal user
] M-'HE-HHUL' lhmmecﬁednlhnl]plm Mbﬁtﬁhﬂi l‘nﬂl'li.ll.ﬂhl.litl
E ALTHULT ADCUM (MAC ey specified in the User Librades page of the Seltngs dislog
= - MAL) bore fAssignments menu)
Cancel | | Hen> | 2] ALTMULT_ADD _
L] ALTMULT_COMPLEX i cusrend used Bbrary drechones aec
. 2] ALTSQRT
- 1E= T b 7] LPM_ABS
B 6l s T Qe
2] LPM_COMPARE
R LPM_COUNTER
w] LPM_DMIDE bl

B 6-2 LPM FIHEEIE 1w E
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‘L 6.1 LPMTEasiiii,

6.1.1 THEESLPMEL B ST A 344 1
(2) BifNextiZH /53T 7w B 6-3 7= FIXEHE

NegaWizard Plug—In Manager — LPE_CODRTEE [page 3 of T] r-_-l L Rn

_a, LPM_COUNTER
About
wammter | 5 |
sttings |
ar &l ,' L= / Opkional Inputs #
CNTAE Currenithy selacted device Farndy: ~
F— upira e 1 Makch project def ault
et chock dl3.0]
Howe wide shoukd the ‘g’ oupul bus be? |4 |8 bits
Wt should the counter direction be?
LUpr ooty
Do oy
#) ICreats a0 'vpdown inpuk pork o sllow me to da both
[1 counts wp: 0 counts down)
Resource Lizagse
4 1t + 4 reg
[ Concel || <gock || tect> || Bt |

A 6-3 B 4 GLATONUEGT HgE



6.1 LPMTEa8ai

6.1.1 THEESLPMEL B ST A 344 1
(3) BHRENextizdl, FTHME7-4FR~PINEHE

CNTAB ’ Wwhich bype of counker do yvou wank?
Ao 5 i
updon modulus 13 Plain binary
> clock * Modulus, with a count modulus of |12
clk_en 4301 ' :
- cout
- _ Do you want any optional additional ports?
# Clock Enable [ Carry-in
L Count Enable ! Carry-out

6-4 RETHES, I PMERENE ik

IH

LU

T



i 6.1 LPMTEasiiii,

6.1.1 THEESLPMEL B ST A 344 1
(4) HRENextizd, $THWE6-58TRRIXNTEHE

ENTAE [ha wos weanik any optional inputs?

IS Ly
2 zigad modidss 13 Synchronous inputs Agyncheonous inputs
=t (jatal3. 0) Clear b Chear

al3.0] =%  Load Load
E—updown cot—8 @ e

Set
> clock el
=clk_en ]
L]

6-5 A 4 L HATEIETH B Th AL

LU

T

IH



6.1.2 LPMiTHEBR1EF 5SS H1&IHER]
[#6-11 Quartus I 4 R 25501 cuT4B v

module CNT4E (aclr, <lk en, <lock, data, sload, updown, cout, q);
input aclrs <lk _en; W BV 0. 175 0; BYPREEE, 1 fEEE, o0 ZEIE
input clock. sload;  FPEPRLA; RRETIERIOEIEE, o, o it
input [3:0] data; input updown; /4 UTUERFCIORIES, 100, 0¥
output <out; output [3:0] g; i ﬁﬁﬁjﬂj}cﬂ ff&ﬁﬂ*ﬁﬁ&'l
wire sub wirel; wire [3:0] sub wirel; i TEM FERhES
wire cout = sub wireQ; f 5 assigntHERMEEZA
wire [3:0] g = sub wirel[3:0]; ¥ 5 aSSign;fHﬁErﬁmﬁi%m

lpm counter lpm counter component| fﬁiﬁﬁ *fh%ﬁfﬂljﬂ%mi”ﬁﬁ III:F&WEEJ:?EE EE.EF‘
.3load (sload), .clk eniclk en), .aclriaclr), .dataidata),
clockiclock), .updown{updown), . cDut{SLﬂ::l_WirED} P | {Sub_wirel} ;
.aload{(1'h0), .aszet{1'b0), .cin(l'bl), .cnt _en(l'bhl),
cegq(l, .sclril'b0), .sseti{l'bh0));

defparam HEFREIR U ARE A)
lpm counter component.lpm direction = "UNUSED ", #BF RS R A
lpm counter component.lpm modulus = 12, M8 12 T

lpm counter component.lpm port updown = "PORT UIED", S R R
lpm counter component.lpm type = "LPM CCUNTER", el

lpm <ounter component.lpm width = 4; I3 T

endmodule



IH

LU

F

6.1 LPMTEa8ai

6.1.2 LPMUI P E5SHLHIER]
defparam <{EBRTHEFLE (EERBE L = (BH{E>

[ 6-21
module REGZ4AER (d, clk, qg):
input [23:0] d: input clk; output [23:0] g’
lpm ££f Uli.g {(g[ll:0]), .data {(d[11l:0]), .clock (clk)):

defparam Ul.lpm width = 12;
Ipm £ff UzZ{.qg (g[23:12]), .data (d[Z23:12]), .clock ({(clk)):
= 12;

defparam UZ.lpm width

endmodule



6.1 LPMTEa8ai

6.1.2 LPMIIEEBEF 5SS EILEER

[ 6-31
module CNT4BIT (RST,ENA,CLK,DIN,SLD,UD,COUT,DOUT) ;
input RST, ENA, CLEK, SLD,UD ; input [3:0] DIN;
output CoOUT; output [3:0] DOUT ;
aclr {(RST),

{SLD), .clk en (ENA),

CNTAER Ul{.zload
(DIN), .updown (UD),

clock (CLE), .data

endmodule

IH

17
L

Loout (COUT),

.q (DOUT)
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i 6.1 LPMiI a2t Eif

6.1.3 BIETES{FENR

CLE |

Nk

- n I M

SLD M I [

L I

o B s X ] ) { T X & A ]
cor [— LI 1 T 1 M 1

DOUT E O FULEOAD 32X 0 A1 F2pa 0 1011 R0 41 E2 3 ¥4 XS E6 AT 38 X9 K101 X0 ¥11 51033 x5 FXORI1 01056 35 4 K302 F1 40 X1LE1089 48 27 )

B 6-6 CNT4BIT.v {5 Eif e
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6.1 LPMTEa8ai

Pr=i|

6.1.3 GIETRES M HLR

¥ Suartus I D /LFE_NBSCHTARLT CNTARIT [Blockl. hadfs] =1
5 Fale Fdie Yiew PBrojert fovipwesis Fpesesuing Tesls Tindes Eady =
DFEHP & L@ v - [omer || H @SS S e w0 B SE 40
gt Mesdou “= B onans | B ComplationMepon -Fio. | TR CHEGT v | & coranye | B Samdation Fiepon - S | T Wlock b~
| Eniiiy IL‘I' I..""“'t' o= S S Sy - o mem L S
| Crdions TIT, EFICOENEN = i e e i o sl
rﬁh P4 CTOIT &g g 0 [ 0 | b CNT#EI_ e [
A sload moduhs 12] |
o ' data3..0] ;
O
< El =T N
" fytemaechy | B Fhas | 8 Doegr ks | - ;FI Y
s — CioC
Fles Il:lllrpallﬂl-rl :l -1 tli_il'l ﬁ
‘T-ﬂﬂ w7 it
w = B Capils Ben ST - T —— -
a :T' B healymin r: Syrilatin ﬂ‘
LT MAE RBadiiew [ |

6-7 JREER A BT



6.2 WIKLIRIERINAF BT

6.2.1 LPMIIVERSEILIZE

o FF8B____ ' UL | pAmE S sES T

e T b data(7 . 0]
——{> clack q[7 .01

 ADD16E
; | dataa[15 0]
[OATASIEOl MR data(7. 0] 1T . -;Igﬂ-z;[m 0]
*_‘ M clock q[_'Ir D] . e -— =
| i MULTEE ! i
S S , .
| dataal7 0] :
i resylt 15 0] !

datab]7 0} Signed

muyltiplicaticn |
|

| it

L)

Eo-8 sfMERMEMEE A



6.2 WIKEIVE R INAF T

6.2.1 LPMIIVERSEILIZE

ﬁ} l:yu:lcm- 111 :rxmam
-

g l:;q rﬂmmmm

- HE -

EyHienns

Tasks The Megawizad Plugin Manager helps you creste of modiy
Lew: IH- design fikes that contain custom vanations of megalunchions.

m-:hmmpuuuilnpum?
% Cimale & i cutlom meg:

r Edtmmmrrﬂdmm
™ Cogy an masting custom megalunchon wanation

E
=

€ *
I e

[ADo1EE = Copyright [C] 1991-2008 Akesa Comporation
™ Bapsstnasd meds
I bk

'_MWM Cancel | [ TE=es ] |

Megawizwd Flugin Manages . |

ok | Concel |
mlu 4 Evula) ] 1

Rl emaakas Passcsis sosmessi

El 60 M JEIEELRBE H LA MegaWizard Plug-In Manager & ¥ 53



6.2 WIKEIVE R INAF T

6.2.1 LPMIIVERSEILIZE

f, :
ADDIED Currenthy selected dewice Family W
p— [+ Match profectfdefault
Al resuk[15.0 %
dallab{15.0] —
1 E Hosw wide: should the ‘dataa’ and ‘datab’ input buses be? |16 5| bits

______________

‘ Wwhich operating mode do pou want for the adder/'subbractor?

ADD16B
qdataal15.0)r; I the ‘dataa’ or 'datab’ input bus value a constant?
}w_ Yas, datas = | I j
Yes, datab = | [ ]
B Which type of addition/subliaction do you want?
Ursigried
% Signed

Bl 6-11 PeFEH 5 miERiEsig



i 6.2 WIKEIVE R INAF T

6.2.1 LPMIIVERSEILIZE

Do you ward to pipsline the function?
4o
* Yes, [ want an output lstency of |2 Clock cycles

El 6-12  #FEimKet T =,



6.2 WIKEIVE R INAF T

6.2.2 LPMIIEAEI T E

Does the ‘datab’ input bus have a constant value?
* Mo
Yes, the value is

MULTSE

Which bype of multiphication do you wank?
Unsigried
= Signed

Wwhich multipher implementation should be used?
Lse the default implementation

Lise logic elements

El6-13 #EFMFSRIERER, FHEHRESERMERES

Do you wank to pipsline the function?

MULTSE g [T
LLciock - }‘]'3
y :
. ' Yes, I wank an oukput latency of |2 clock cycles
: ﬁ Create an asynchronows Clear input
mitiplication i | Create & Clock Enable input
R e

Bl 6-14 #5482 SRIFUKEREER



6.2 WIKLIRIERINAF BT

CLK 1 [ | [ | f [ | I | J l |
E DATAa 23 Y 11 EE W 16 4 11 Y 16 73
[H DATAb kK 15 b 22 b 45 W21 Y S by 21
COUT
M s q 0  EES } D S 1921 § 391
El 6-15 HEEEE 6-8 B9 MULTADD TRE{FEEE
Device EF3CA0QZ40CS Deviece EF3C40Q240CE
Timing Model= Final Timing Models Final
Met timing requirements Wi Met timing requirements WA
Total logie elements 50 /39,600 (<1%) Total logic elements 238 / 39,600 ( <1 %)
Total combinationsl functions 17 / 38,800 (<1 %) Total combinationsl functiens 212 / 39,600 ( <1 %)
Dedicated logic registers 50 /38,600 (<1 %) Dedicated logic registers 188 / 39,600 (<1 %)
Total registers 50 188

6.2.3 fiEFiLE BN

Total pins
Total wirtual pins
Total memory bits

Embedded Multiplier 9=bit elements

Total Plls

Bl 6-16 W EeEBHHBEILESFEERNR FRE

34 S 129 (26 % )

(]

0/ 1,161,216 (0 % )
25252 (<1%)
0f4 (0%

Total registers
Total pins

Total wirtual pins
Total memory bits

Embedded Multiplier 3-bit elements

Total Fll=

34 f 129 (26 % )

0

0/ 1,161,216 (0 %)
0/ 252 (0%)
0/f4(0%)



6.2 WIKEIVE R INAF T

6.2.3 fiEFiLE BN

Currently selected devios Family: a 11 w
" Match prajectfdefaul
: MULTD “'-H\_H -iGeneral
e L What ks the number of mubiphers? 2 & maiplers
I 1 :
datab_07..0] x; W | & All multipkers have gimilar configur ations
el
e resull[16.0
]
MULT1 i
datan 17 How wide should the & input buses be? ] B bits
&l + L
atab_1]7. X)r= Howy wide: should the B input buses be? B B bits
0 e
’ |~ How wide should the ‘result’ output bus be? 17 B bis
clockD) S e
S — — — *ﬁ:

Bl 6-17 ALTMULT ADD % B Wi%E



6.2 Tm/KZMIE B INES T

6.2.4 FyEBEKIVerilogXX AR R R E

/* synthesis multstyle = "logic™ */
/* synthesis multstyle = “dsp" */

[ %641

module MULTS (A1,Bl1,AZ2,BZ,R1,RZ) :
output signed[15:0] R1, R2 ; / FEIHFESHESEREGH
input signed([7:0] R1,B1,A2,B2; // FXHESEERAEREG A

wire [15:0] R2Z /* synthesis multstyle = "logic™ */;

wire [15:0] Rl /% synthesis multstyle = "dsp" */;
assign Rl = Al * Bl
assign RZ = AZ * B2 ;

endmodule

module andd(Z1,B1,AZ,B2,R1,RZ) /* synthesis multstyle = "dsp"”

*f:



6.2 WIKEIVE R INAF T

6.2.4 FyEBEKIVerilogXX AR R R E

Family Cyclone ITT

Device EF3CSE144CE

Timing Models Final

Met timing requirements H/A

Total logic elements Of5 136 (0%)
Total combinational functioms 0DFf5 13 (0 %)
Dedicated logic registers D/5136 (0%)

Total registers 0

Total pins B4 795 (BT %)

Total wirtual pins 1]

Total memory bits D f 423,936 (0% )

Embedded Multiplier 9-bit elemenmts 2 f 46 (4 % )

Total PLL= 0Df2(0%)

B 6-18 15 6-4 B9 iFIR S



6.2 WIKEIVE R INAF T

6.2.4 FerEgtHVerilog XA RRIA BT IKE

Nore Analy=ziz & Synthesiz Settings

Specily the zettings for the logic opfions in powr project. Acsignevents made to an individual node o
entity in the Assignment Editar will override the oplion seltings in this dialog bos.
Optice
B
Mame:  [DSP Block Balancing -l _ Bemt |
Seing  |Logic Elements | s,
o At A
e T
s you b | ogic Element
DSPblock bl
Sirnple 18-bit Multiphers
Simgle Muliplers ok
E smting option sethngs:
Mame: Setting: -
Audto Resource Shanng Of
Ao AOM Replacement On
Augo Shilt Register Replacement Buha
Block Design Natming Autto
Caery Chain Length T
Clack ML Protechon On
Create Debugging Modes for IP Cores Qi
D5P Block Balancing Logic Elements
Estract Venlog State M achines On

El 6-10 i E Tk 35F DSP B4



6.3 LPM RAMAEEH )&

6.3.1 HIEEA TR
1. #8357 mifigX 3ot
(1) BEHwEE

B4

) DATA7XS. mif

Addr | +0 | +1 | +2| +3| +a| +5 [ +6 | +7 |
00 g6 |8C |92 |98 (S9E |AS AA
03 B0 B BC &1 |G6& (CB DO D5
10 04 DE E2 |BE6 |EA |ED (FO |(F3
18 Fs |F& |[FA |FB FOr |[FE FE FF
20 rF FF |FE |FE FD¥ |FB FA F&
28 Fs F3 FO |ED |E& |EB E2 DE
30 D& DS DO CB |6 1 BC BG
38 B0 AL AS (SE B8 |52 BT 86
40 F |7 |73 8D |BF [B1 |5A |55
43 4F |49 43 (3£ 39 |34 F 2A
S0 25 M [ (19 115 (12 |OF |DC
58 0& 07 05 04 02 | 0 00
B0 oo o0 o M 02 o4 05 OF
6 0L 0 OF 12 |15 19 1D 21
70 2o 28 ¥ M |3 |3E 43 48
78 4F 55 54 B |BF |BD (Y3 Y9

&l 6-20 mif 3 A imEH



i 6.3 LPM RAMAEEH & B

(2) CAFomeEk

[ 6-5]
DEPTH = 128;
WIDTH = 6;

ADDRES: BADIX = HEX?
DATA FADIX = HEX;

CONTENT

BEGIN

0000 : 0080;

0001 : 0086;

0002 : 003C:
- (TR )

007E : 0073;

s BUEIRE, BIFERYAHE A

s AR RE

s HUOPHTIESRRY, OEX FomikiE 1o HHAEaE
s AR T, HEX FRIEHEFE 1o Hrh4igsa i
s G KRR
s R 2CRE)



i 6.3 LPM RAMEHFIEE

(3) CEHEBMAERK

[% 6-61]
#include <stdio.h>
#1include "math.h™
main{;
fint i;float s;

for{i=0;i<l10z24:i++

)

I 5 = ginfatan{l)*8*1/1024);

printf({"%d
h '

: &d:wn", 1, (int) ((s+1)*1023/2))




6.3 LPM RAMEHHIEE

(4) LM o

-_uﬁ! = Guagle

Bl 6-22  F B mif £ BEEE A mif [FoX iR EHE

I DATATES.mif -

Tk E) wWEE B
DEPTH = 128;

WIDTH = 8;
ADDRESS_RADIX = HEX;
DATA_RADIX = HEX;

COMTEHT BEGIH
fang -
goai :

i
aa03

aony :
[]5 1 L
pans -
oaay -
faas -

Ba7E

BarF :
EHD ;

Beg0;
BegG ;
: BBBC;
: Ba92;
8a98;
BB9E ;
BOAS ;
B0AA ;
feBo;

: BavFa;
aare;

o
=

Bl 6-23 #TF mif 304



i 6.3 LPM RAMAEEH )&

2. B .hex#gX 3

ORG O000H

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DE
DB
DB
DB
EHND

&l 6-21 FHICZR3BE AL hex 304

255
245
217

17y

124
75

34 ,

8

0
13
L3
Br

L=




‘L 6.3 LPM RAMAEH )% &

6.3.2 LPM_RAMiE FIiHH

= ] Instaled Plugdns ‘Which type of output file do pou want to create?
[7] Abtera SOPC Buildes © AHDL
+ [l Avithmetic ~ v
+ il Communications !HFJL
T g :‘:‘g’“ What name do you want for the output fle? Biowse. .
+ & Interfaces |D:ALPM_MDA\RAM1P
+ @l JTAG-sccessible Extersions
— -l Memory Compier
% F'F':'_ I I Retuin to this page for ancther create operation
I &rnainy Mote: To compie a project succesziully in the Quarbus || software,
71 BAM initiskzer wour design fkes must be in the project diector, in the global user
T libraies specified in the Options dialog box [Tools menu), or a user
- libeary specified in the User Libraries page of the Setlings dialog
RaM: 2PORT b 18 eeanmenmnd e el

El 6-24 iFAH®2E O LPM RAM



* 6.3 LPM RAMBEEL %

6.3.2 LPM_RAMiE FIiHH

Nega¥izard Plug-In Eanager -

Rezource Lisage

EAN: 1-PORT [page 3 of E]

Howe wade should the 'a’ cutput bus be?

How marry S-bit words of memory? 128 B8 woedk
‘What should the mesmory block typs ba?
- Baso MLA o
} I.B ]
Sat the maximum block depth to Auto [ words

‘What clocking method would you ke to use?
Snvgle clock
= il ek s separabs nput’ and 'utput codks

| Concel || <gack || tet> ]| pneh |

Bl

B 6-25

BE RAM Z4



6.3 LPM RAMEHHIEE

6.3.2 LPM_RAMiE FIiHH

1 HIIJIP.I’[E-}II.I.IJLHIHFI.ETELI
RANTF . 2
7.0] g0} :
e— 1 2 s
goddressif 0] [ ] 5 Iq output port
- | Creste one clock enable signal For each
chock signal, All registered ports are
: controlied by the enable sonal(s).
Blook typss: MK
1

Bl 6-26 %5 RAM {73 ABTEr 55|

RAMIP
dstal7.0 0
;m ) Single Port Read-During-wiite Option
Taddress(s 0 s ‘What should the q output be when o
JRE g o oy S oL Ik B
wklen to?

Biock typs: WRE

—

Bl 6-27 wEEEARIHEEE: Old Data



6.3 LPM RAMEEH )%

6.3.2 LPM_RAMiE FIiHH

Do you want bo specify the initial content of the memory?

RAMTP -
Lostal7 0] 0 7.0 No, leave it blank
Jwren u
4 HH s E 5
addrass[6. 0] Hom |
-D'Wg * Yes, use this fils For the memory content dats
(You can use a Hexadecimal {Intel-farmat) Fle [.hex] or a Memory
. Iniskization Fie [.mif])

| Flename: | JDATATXE.mE
.

' allow In-System Memory Content Editor o capbure and update content
independently of the system dock

Thee “Iristance I0° of this RAM is: MR |

’l 6-28 ﬁﬁ%ﬂﬁ“f&:ﬁ#ﬂfﬁﬁ&%%ﬁ%ﬁ’ﬁ

TRAMIP T

Y e 1 data[7..0] |
E-mgﬁ..-“-- i IJ: I : .................................................. A
| Als.) C_» - — %2

?“'ii_li;\“ ——

S e U RIBNT inclock
B

nsts = i.'_-'.":'

&l 6-20 7 EHEE FEEFH RAM ft%ﬂ;fa

B4




‘L 6.3 LPM RAMAEEH & B

6.3.3 MHXLPM_RAM

00 W89 W 8D W 91 W 95 i 99 ¥ 3D W Al (A5 W A9
80 § &6 YaC Yoz Y98 ¥ 9F ¥ a5 ¥ Aa W BO ¥ B6 Y BC ¥ CL ¥ C6 KcCE YO0 YIS ¥ o9 Weap oL e §99 e fal W as )

El 6-30 El 6-20 A RAM F{FEIEE

A E;}{u: (02 03 )04 (05 ) 08 Y OT ¥ 08 ¥ 09 ) OA ¥ OB ¥ OC ¥ OD ) OE  OF W 07 % 08 ¥ 03 ¥ OA X OB ) OC ¥ OD YOE j it




6.3 LPM RAMEHFIHEE

6.3.4 TEfiEesHIVerilog XA H#EiR K AH 228 M M

[ 6-7]

module RAMT7S ( output wire[7:0] ¢, /EN RAME) S ariEw O

input wire[7:0] D, /5 RAMBY 8 {7 #Efm Adm O
input wire[6:0] &, //SES RAMABYT {7 #untfe A O
input wire CLEK,WREN ) ; /EXEHHNE RIFEH|

reg[7:0] mem[l27:0] /* synthesis ram init file="DATR7X8.mif" */ ;

always @ (posedge CLE )
if (WREN) mem[A] <= D;

H7E CLE b FHEE 83 O D B &R A ok 5 7 B8 ek
(BT, b S R BB T A SR S v O

assign @ = meml[A];

endmodule



6.3 LPM RAMEHHIEE

6.3.4 frfiEasiVerilog SXUA i & AH )8 1 v A
1. Frifa8im K ik
module RAMTS(Q, D, A, CLE, WREN):;

output [7:0] Qr input[7:0] Dy input[6:0] Ay input CLE,WREN !
module RAMTS (output [7:0] Q,input[7:0] D, input[6:0] A, input CLE,WREN);



i 6.3 LPM RAMBLHR 1%

2. TR Verilog— iR

parameter width=8, msize=1024;

reg[width-1:0] MEM87[msize-1:0];

reg[7:0] mem87[128:0];

L=

mem87[16]1=8"b11001001: # mem87 TFHEIBEE 16 B miE{E A —iHH# 11001001

mem87[122]1=764 #/ mem87 TFEEESAYE 122 8 B A #5514 76.

reg [15:0] A; AV EXT— 16 fifliEFFE

reg MEM[15:0]; #EXT—IFKA 1, B11 ), BEREDN 16 BIFHEE

A[5] = 1’b0; A RFHNEFBANE S UREO
MEM[7] = 1'bl; W RATH MR MEM 8 7T TR TEE L
A = 16"hABCD ; I E TR A EAEE

MEM = 16’hABCD; oA SIFR RS £ EE T BT FINEE



6.3 LPM RAMEHHIEE

3. TEEsIsE R N A

/* synthesis ram init £ile="DATA7X8.mif" */ ;

(* ram init file = "DATATXS8.mif" *) reg[7:0] mem[l127:0]

Fanily Cyelome ITT
Device EP3CSE144C8
Timing Model= Final
mem Het tinini.g requirements A
Total logic elemenis 1,497 /5,136 (29 % )
WRENCD———{VE Totel combinationsl Fenctions 1,340 / 5,138 (28 % )
CLKEE> CLKD Dedicated logic registers 1,024 /5,138 (20 %)
D[7..0 )=y DA TAIN[7 0] DATACUTT . 0] jsmeeES-Q)[ 7 ..0] Total regizlers 1024
F\[E.D]% WADDRIE. 0] Total pins . 95 (28 %)
RADDRIB. 0] Total wirtual pins a
Total memory bits 0f 423,93 (0 %)
SYNC_RAM Enbedded Multiplier 9-bit elements 0 / 46 (0 % )
Total Flls 0/2(0D%)

B 6-31 5] 6-7 f9 RAMTS f9 RTL E
El 6-32 5] 6-7 B HRIEIR S



6.3 LPM RAMEHHIEE

4. XA ARG HEARLPMEEL

[ 6-8]

module RAMTG (01, D1,

output [7:0] ©1;
RAMP IC1{.A(Al),

endmodule

21, CLKl, WRENL);:
input[7:0] D1; input[6:0] &1y input CLEl,WREN1;

Di(Dly, .CLE(CLEl), .QiQl), .WREN(WREN1l) };

Family Cyeclone I1I

Device EF3CSE144C8

Timing Models Final

et timing requirements Wi

Total logic elements 188 /5,136 (3% )
Total combinational funetions 156 f 5,136 (3 %)
Dedicated logic registers 98 f 5,136 (2 %)

Total registers S8

Totel pins 2595 (28 %)

Total wirtual pins 0

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

Embadded Multiplier 9-bit elements 0 / 46 (0D % )

Total PLLs 0S2 (0%)

El 6-33 15 6-8 BIERIEIRS



[H6-9]
wodule BAMP (A L CLE, WREN,0Q); //PAMIP. w
input [6:-0] A; inpuat[7:0] D; inpna- CLE:; input WREN ;
output [7:0] 0
alisyneram UL ¢ £ AL ram $RER
.wren_a(WMREN) , .clock0(CIE), .address_ali),
data a(D), g ai(Ql, caclrofl'kO),
caclrl(l'b0y, .addresz b(l'bl), _addressstall a(l'b0),
.addres=sstall bi(l'b0), .byteena a(l'bl), .byteena h(l'kbl),
.clockl (1'b1y, -clockend (1'bl), .clockenl {(1'kbl),
.clockenZ(l'bl) . clockenz{(l'bl), . data bil'bl),  wren bi(l'kb0O;,
.ecostatus (), - bi{j, .rden a{l'bl), .rden h({l'bl)
1:
de fparam Fi BUEE
Tl.clock enable input a = "BYPASS",
Tl.clock enable output a = "BTYPAZE",

Ul.init file = "DATATHE mif", AELEE . BREY 5
Tl.intended device famjly = "Cyclone ITII™,

Ul.lpm hint = "ENAELE RUNTIME MOD=YES, INSTANCE MAME=MYEM",
Tl.1lpm type = "altsyncram", F/LPM R

Ul _mumwords a = 125, FIMBUE 64

Tl.operation mode "SINGLE_PORT",
Ul.outdata aclr a = "NONE", AARRLHNE O

Ul.cutdsta reg a = "UNREGISTERED", //HdFilife

Ul_power up uninitialized = "FALSE",

Tl.ram block type = "M3IE",

Tl.read during write mode port a = "0OLD DATAY

Ul _widthad a = 7, AR 6
Ul.width a = g, FAUIEHETE 2

Ul _width byteena a = 1; fibybeena a WA ORE L

endmodule



6.4 LPM ROM]E HIF4

[~

6.4.1 LPM_ROM:E H|FnJi iz,

L Currently selected device Family: : -

M Match project/default

& bits
128 %-curcls

Black typé: MIK

How wide should the g’ output bus be? & [ bits
How mary B-bit words of memory? :‘29 v| viords
What should the memaory block tvpe be?
) Auko M w MGk
Set the maximum block depth to Auto [ words

What clocking method would you like bo use?
' Single clock

6-34 EHFH LPMROM Z & FE




6.4 LPM ROM]5E I F1{d

6.4.1 LPM_ROM:E H|FnJi iz,

ROMTB

Do you want bo specify the initial content of the memory?

* Yes, use this file For the memory content data
{You can wse & Hexadecimal (Inkel-format) File [ hex] or & Memary

Initialization File [.mif])
[Bromse..]

Fils name: | /DATATE. mif

)

o lallow In-System Memory Contenk Edior to capture and update content
independently of the system clock

The 'Instance I of this ROM is: ROMS

6-35 MAMESLELE 1

CLK
A

A

il

00 (01 ) 02 X 03 )04 05 X 08 ¥ 0T 08 )09 X 0A Y 0B X oC X 0D Y OE Y OF y(07 X 08 X 03 X0A X0
Q

80 ¥o6 ¥aoC ¥ 92 %95 ¥ 9E Y A5 ¥ A ¥ BO ¥BE Y BC ¥ Ct ¥ce ¥Cb Y00 ¥ DS ¥ an ¥BO ¥ B8 Y BC ¥

E 6-36 LPM ROM 15 E i,



$6.4 LPM_ ROM ] =2 | 145 F 7= 51

6.4.2 LPMIHEZREEACIRE

Option 1 Option 1
Mame: {,-'i'-,utn Replacem :J Mame: I.-'l‘-.u{a ROM Replacement :_J
setng [0 T ey N -



$6.4 LPM ROMIf &4

6.4.3 1EZESKERRI

Thrit 3
(Hahib & 28)

1| 11

1E 5% 3% $iE L
17{iEROM

81ZDIA

A
ExwE

6-37

EZE T REREEEE
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[

$6.4 LPM ROMII5E+

6.4.3 1EZESKERRI
[ 7-10]

module SIN GNT (R3T,CLE, EN, Q,AR);

i) A

NGl

output [7:0] ©Q ; output [6:0] AR ; //ARZ7HrHLHE RS 288 T O
input EN,CLE, RST ; wire [&:0] TME; reg [6:0] Q1 ;

always B (posedge CLE or negedge RST )
1T IRST) Q1 <=7'BOOOOOOO;
else 1L (EN) 0l <= Ql1+1 ;
else Q1 <= Ql;
assign TMP=Q1; assign AR=TMP;
ECOM7YE ICli.address (TMP), .inclock(CLK),
endmodule

o (Q) 1 // Wik ROMTS . v



EN
EST

$6.4 LPM_ ROMI¥) & il 14 FH 7~ 51

6.4.3 IEZfE 5 RER/KT
[5] 7-11] rom7s.+

module ROMYE (address, inclock,
1nput [6: 0] address; input

)
inclock; output[7:0] g7

[
—
[227% 98 ¥ 98 ¥ &0 W56 ¥ oC f 92 ¥ 92 ¥ 9E K A5 ¥ AA X BO K B6 % BC } CL f CB F CB f DO ¥

6-38 {7 6-10 f){ B i 4



$6.4 LPM_ ROM ) & 4l F0 s F 76

6.4.3 1EZESKERRI

= ROMTE:ICT

Inciock

A7 .0)| e (7 ()]

b || cdressE. 0]
| ——>~R[5.0]

6-39 4 6-10 ) RTL B.RE E

RST D>

CLK —



6.4 LPM ROMF]E HIF04d F 7~

6.4.4 REAESEHLATIR

B Quartus II — D:/LPE_ND/SIN GRT — SIN_GRT — [stpl.stp=]

File Edit V¥iew Project PFProceszing Tools indow

B " n B @ &AW & &2
Instance Manager:  *q »O W [E] |Ready to acquire (2) x  JTAG Chain Configuratior:  |JTAG ready @)
Ingtance | Statug | LEs EBSl Memony: 6142
FAED Not running 663 cells B1440bi Hardware:  [USE-Blaster [USB0) ~|  Sewn.
Device: |@I: EP3CI10/5 [0x020F100D) j Scan Chain
[ » | >»| SOFManager g ) [SIN_GNT.sof [
||:|§: 20091 2005 20:27:28 #0 click to insert lme bar
Type[Alias| Mame | 7® 7% 7% J@ g% 9% % 7 T2 -i
5] -G { B0k A&h f ASh X 9ER % 98k % 92h f BCh ) 88h ) 7Fh % 79h % 73h ) 6Dh  67h 4 61h X 5&h % 55h ) 4Fh X 49h X 43h
i - AR ¢ 39h J3ah % 3Bh X 3Ch X 3Dh X 3Eh 4 3Fh 4 40n X 41h X 42h X 43h X 4dh L 45h ) 46h X a7h X 48h ) 49h X 4ah X 4Bk

6-40 [E3Z{F 5 &2 EHE M £ /Y Signal TapIT iz &



*6.4 LPM_ ROM ) & 4l F0 s F 76

6.4.4 REAESEHLATIR

AR{1)
AR
AR
AR[4)
AR '

00 _ [ L4 J - J g J ==J J ——J °—J °J 4 -/ 1 [_J |L_

6-41 [ER%ES R4 Signal TapIl 15 B BoRE




5 ERGIFMHREIEEE R

(1) FTIERGAE B U dm & 1

~ Quartus II - Di/LPE_ED/SIN _GNT - SIN_GHT - [In-Systea EHemory Content Editor]

Ireance: Manager 0 WL [Resdit acoue (&) | JTAG Chan Corfpueations TG ready @ *

indes | Iratonce 1D | Stat | widh |Deph | Type | Mode |

=0 ROME Hotnrwing 8 128 RAM/FOM  Fesdfwits Heschware: | LISE Blaates US8-0] - M
Devics: | @1: EPICTOS ((MI20F100C) x| SeanChan
Fle & [CADIGITAL_SOMGERZ\SONGER_SCH.sof J
=0 ROMB :
popdog ¥ Ry ¥ RR R R it s““""'m'ﬁ Setting | R R E R R R R TR R T T
popalE ¥ T PR Py VR VR A ; : i PPEIIRIRIIIFIVIVIIIINITITTY
popoO3E PP PP PR Y VR MR SMWWWGWWWMWWW Thhit peogrammng FIPTRRPIIIIRITIITIIIIITITTIRID
popaS1 I FT YT RY OIT R herdwais setup-apples ol (o th cumen programmer window 2ITIIIIIIRIITIRITIIIITNT
nﬂnusl: TEFE IR T I ¥ cmm ~ lusgamrﬁ.wsa_ﬂ] :I il el b bl b S i i e el e e
Avadable hardware leme
[ Hardwaes | Server | Pt | Add Hindwaes |
Local

EpteBlazioiy LPT1
Locsl UsE- : |

Cloze I




5 FERGAF RIS i as DA

(1) FTIERGAE B U dm & 1

— Quartus II = D:/LPE_ND/SIR_GHT — SIK _GHT - [In—System Nemory Content Editor]
File
Instance Manager: (=T ¥} W =] |Readyto scauire X | JTAG Chain Configuiation:  ITAG ready ®

Index | Instance ID | Status | width | Depth | Type | Mode
Hardware: | UISB-Blaster [LISE-0] || Setn. |

Dievice: |@1:EFI1D.’5[DH[I2'IJF1[DD| ;I Scan Chain

Filer |CADIGITAL_SONGERZ\SONGER_SCH.sof J

Edit View FProcezsing Toolz Window

Contirmeusly Kead Data Erom In-Systes Memcory FB
¥rite Data to In-System Memory ET

E‘D =} i Wads rdz + 3 o 1]

.I:II]EII:IIJD Import Date frem File . B b T I ke -k I I e b I s I b I I e - = e ] b B B e B B o R B e T T o R R o s T e e T T B s
00o001E RS T I T L T T I B I B T T B T T I B B B B e B b b R B R B R e b B bt L Tl b B B b T B B
000036  Expert Data to File., 17?7?77 77 27 77 7 ?T PP ?T 9T PR PR PP PIVIRRITIVINIINININIINNINN?
000051 17?7 77 77 77 7T T TT YT TP YT VT VT MY VVVIINIVIVINNINININNINING?
00006C  Instance Status Help 12 22 22 77 77 77 77 19992999237999929922

643 LEBFES FHIFPGABEEREEWN FHRETONE



N

5 TERGAFE AR EIE LS YA Y

(2) EEROMA K3 FEH

— Quartus II - D:/LPE_ND/SIN_GHT — SIN GNT - [In-Sy=stem Nemory Content
Fila Edit View Bedili 38 ¥8 Tools Hindow

Editor]

% | JTAG Chan Configuation:  [ITAG ready @) x|
i
Fead Data £rom In-—System Memory FS — :
i 3 - efup...
Continaously Kead Data from In-Syzten Memory Hardwere: |USBBMH[USB ol J IS_I-P-I
REL U UL Dn i LA B A Device: | @1: EP3C10/5 (0x020F1000) v| SeanChan
File & iE"DIEITAL,SDHEEHE\EDNGEH_EEH.&&‘ J
o
¥rite All Hodified Words to InSysten Memory F3

&= 0 ROME

000000 11 11 11 11 11 11 11 A B0 B BC C1 C6 CB DO D5 Di DE E2 E6 EA ED FO F3 F5 F8 FA
ooo01lB FB FD FE FE FF FF FF FE FE FD FB FA F8 F§ F3 FO ED EA Eé6 E2 DE Da D5 DO CB C6 C1

0000356 BC B6 BO AA AS 9E 98 92 6C 86 7F 79 73 6D 67 61 SA 55 4F 49 43 3E 39 34 2F 24 25 psmgazuf_‘ﬁll‘:ﬂd}ir:
000051 21 1D 19 15 12 OF OC OA 07 05 04 02 01 01 00 OO0 00 01 01 02 04 05 O7 OA OC OF 12 |
0000eC 15 19 1D 21 25 2& 2F 24 39 3E 43 49 4F 55 5S4 61 &7 &D 73 79 | %e 49 CI0UZagnsy

644 M FPGA 1 ROM {EBUR 2 U8 F 4% 8 535




i@.s 7E R T B B GriE L N

(3) 5HHE

Hame |

% 0 128 2% 354 512 540 768 5% 1024 1152 1280 1
[=* WWM

6-45 T E#EIEE 81 SignalTap 11 FFEH

(4) % Ny B S



6.6 FIFOXET

il

NepaWizard Plug=In Nanager

FIFD [page 3 of 8]

ol7.0)
ful

ety
usedw]7. 0]

B bRE w 290 woid

Currently selected device Family: |
W Match project/default
How wide should the FIF be? 8 b
How deep should the FIFD be? N

Do you want a common clock For reading and writing the FIFO?
{#! jfes, synchronize both reading and writing to 'dock,
Create one sat of Fullfemply contral sigrats,

) Mo, synchronize reading and writing to ‘rddk’ and 'wrclk!,
respectively. Create a set of Fullfempty control signals for sach diodk.

6-46 ¥ FIFO BiEfr B REE




6.6 FIFOEHI

FIF g i which optional output control signals do you want?
datal7 0] o7 0] (=% 7 fuil
wrreq full (6 | empty
rdreq empty —% | usedw{] {number of words in the FIFO)
b clock usedw{7 0] Mote: You can use the MSE to generate a half-full flag,
i | almost Full
& bits « I56 words becomes true (1) when usedw(] iz greater than or equal to
| almost empty
becomes tree [1] when usedw(] iz less than
| Asynchronous clear
| Synchronouws dear (Flush the FIFO)

6-47 ®E FIFO &M Hir&{ET

E3EREDEDEDEDCRLODCD DI IR LR CH OO CROITHEDEDED E
| Lt

| l
— —
| 00 A3A X 3B X 3C X3D X3E X 3F X 40 X 41 X 42 X 43 Y44 X

@(m Y02 Y03 )04 Y05 Y06 07T X058 (09 XOA XOF XOC X OB } OA X039 X 0B {07 {06 K05 {04 Y03 ¥02 01 )
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$6.7

6.7.1 MARXBAMEKFSEKE

| inclkd

FLLZD

nCii fresguendcyt 20,000 MHz

Crparation Mode: Mormal

0

| HEITATAES As 20MH

RATEIAHFAALTPLLSY,

SRS 250kH:

=1y

Ck

Ratio | Ph (cig)

D (%)

=]

1zan0000] 000

50.00

T, CTh T R

S RENTE T ——

8 bis
126 whids

i inclock

Dinst  Blocktype AUTO

ROMETS (R SR et &

6-49 RHABA NG R/ERT PRHIETZF TR L R



6.7

RANTVHIAHIAALTPLL],

6.7.1 MARXBAMEKFSEKE

Which device speed or ade will you be Lsing?

‘Whiat is the frequency of the indockd input?

20 {MH:z &

6-50 EFE ASHRTE inclk0 g 20MHz
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$6.7 * N ZCBIAHFRALTPLLS,

6.7.1 MARXBAMEKFSEKE

L #Able to implsment the requeshed PLL
PLL20 '
|
. e, Optional inputs
inelkl) fredquency: 20,000 MH: i i
et Operation Mods: Momral 3 - :
pidena - = Creste an ‘arezet’ input to asynchronously reset the PLL
Ci | Ratix rllr.uq.;. EII:'L'.I._II
o | 1 | oo | %000 ~" Create an ‘pfdena’ input to selectively enable the phase/freq. detector
| output
Cyclong 11 ] L
= T » Create locked output

6-51 EEERIES
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6.7 BRAINSIAHAALTPLLS

=1

6.7.1 MARXBAMEKFSEKE

€2 - CorsfExternal Output Clock

PLL2O Abds bo implameni the requested FLL
noRi Freguenoy ;2T 000 WS - ) W’HMM
Broset | pparation Mode: Homal ol Clock Tap Settings
denn & ", -
Ce || Ratio | Pra (g OIC (% H:q‘:k!di Rmm settings Actual sethings
et |22 oo [ som % Enber outpuk clock frequancy: 200 MH: & 200,000000
el | =2 ]| oo | s000 .
A EE T Enber output dock paramebers:
Clock muuitiplication Factor £ 10
Cyoloow | ¥ 7
e Clock division Factor o Sopy 1
Clack phase shift 750 [ol [dg B 0.00
Phase shift step resohution(ps)
Clack duty cycle (%) 0 [ 50.00
More Detals >

7-52 jE4% €0 A4 HIBHEE 2y 200MHz




6.7 BRANBIAEIAFALTPLLY,

JII ﬁ»"

6.7.2 B EAHAMIARERFN

€0 - Cone/Extemnal Output Clock

PLLID | Able to implement the requested PLL
ICUU | e fragatresy: 20,000 Wiz m‘ ~ Use this dadk
Opasratbon belondar - Blormraal Clock Tap Settings
] e Thadoc Requested settings Actual settings
[zo J129n10000] o.00 | s0.00 | + Enber output dock frequencys 0.258 MHz 0. 258000
Tworerst il Enter output dock paramestess:
= Closck, ultiplication factor = 129

E 6-53 £ R K 0.258MHz 18 Ei%f5 5 R A28 TAER &

=9 —"—'ﬂ—-..\“‘ B —
! \\\h_#./r\ \_/ \\D//
E 6-54 [ 6-49 Y BB 5 A0S SRR 1




JII ﬁ»"

$6.7 * N ZCBIAHFRALTPLLS,

6.7.2 B EAHAMIARERFN

inelld

areset

pllena

jelefele|ele|e|

6-55 PLL miFHEMAEFEE



L 4
v

7 a1 A F 7Y

i@.s - Ed

(1) ®EHINCO

Hega¥izard Plug-In Hanager [page 2a]

‘which megafunclion would you Bk lo customize?  which device Family will you be |’:P'2|me|[| LI
g 7
Select a megafuniction from the list below usng
- (%] Installed Plagne Which type of output fle do you want to create?
Altera SOPC Buildes -
+ [ Arthmetic &
+ B Communications +HDL
- @4 0SP ™ Werlog HOL
+ @@ Enor Detection/Coneclion
5 &l Fiters What name do you want for the output fle? Browese. . |
- @@ Signal Generation |D:sin_grtMCD32
(7] NCovao
+ Ba Transfoms
+ & Video and Image Processing
* @ Gates I~ Returm ko this page for anothes create operation
+ [ /0
+ &3 Intesfaces Note: To compds & project succestiully in the Quarus |l soltware,
+ @ JTAG-accesshle Extencions your design files must be in the project directoay, in the global user
& @l Memow Compiler libearies specified in the Options dialog beo [T ookt menu), of & user
s library specified in the User Librasies page of the Settings dislog
+ il Storage b [Assianments menl.

6-56 FTH Core WEE HH O£ # NCO #



ia.s KR % 2 A A8 5 s

(2) FANCore XX RiEREE
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‘_La.s BRI S A )

(3) -&Egﬁ € Parameterize — NCO

Faramaters | frplementation. Resource Esbimabe

(Genaralon Algodithm Precisions Fhasze Dithering

) Small R Phase Accumulator Precigionz4  » [#] Implement Phase Dithering

Angular Resolution m ]
Dithver Laval 1
(=) Large ROM Magniude Frecision ] - [
Genarated Quiput Frequency Parameters
() CORDIC
Clock Rale 00 | Mz by
Cezired Oulpul Frequency 1 | EHz W
() Multiplies-Based Phase increment Valua R
Real Cutput Frequency 0 FIIFTILEICTEI N MHs

Freguenty Domain Responge | Time Domaln Response

Amphads

an
i ]
i
0
20 4
g
11 ]

oo omms  1ams IOIIIS  RSH LENTS MBI 4485 6000
Thme: (us)




L 4
v

ia.s - Ed

(3) KREZSH

% 17 o 14

Parameters | Implemantabion | Resource Estimata

Frequency Modulation

E Frequency Modulation Inpul

Modulator Resolution 10 L
Modulator Pipeline Level || b
Drenvice Family

Targel Cyelone (Il W

E

- h )
i -
Phase Modulation Ouputs
[#] Phase Modulation inpuf ® Dual Output
Modulator Pracision i
Modulalor Pipeline Leval | w () Single Output
BMulli-Channel NCO
Mumber of Channels 1

6-59 WE NCO &



$6.8 iR % B 5

(4) AR ECHF

O Generation — NCO

“ Generation Report - NCO v9.0

Megators’
Ervtity Rarne: NOOG2_8
Wariation Marme HOOd2
Wit iation HOL WHOL
Output Directony Lrsin_gnt
Fil& Summary
Thee Miepabizard inferinge i croating the fobowing fies inthe oulpul drectony:
Iflt lWICI'IIhI'I
I Heu;a-ﬂnr:‘ Fursction varssthon fle, which detines & YHOL top-bevel
PCTr e description of the custom MegaCore function. instantisle the entity defined by
this fibe insade of your design. include this fie when compling your design in
e Cuusrbus I softwars.
i WHDL ocomponent declanation Tor the MegaCone function wariation. Sdd the
M2 cmp confents of Bhis fils to any YHOL architecturs thal instantistes the MegaCore
o,
FCO2 b carartiss ™ I Syl T or e M Cions unclion waristion, ou Can use his
il iy e Qusarues: B block disgram sdilor. W
Ganarating MegaCone funclion bop-level . O ]
Cancel @ Bt

6-60 FERELNCO ZHEEFFEEFE X



*6.8 iR % B 5

(5) IINIPFA M

Options
Calegony

Licenze Sehup Sl Licenen Setup
Procezsrg
Gilobal Lizer Liboaries (A0 Proges License e [Ehaltora\ S0 icenin DAT J

= Agngrimend Edior
Codors ™ Uise Lba_LICENSE_FILE varisbie: [d\atersal dal
Fenis

= Bhock/Symbl Editor Cusrers Licariza :
E:-am License Type Full Viarsion WebLicenss Updats_ |

] ) 1

e F &Ttmm :m ;'2 |
ol Hiost |0 Type: k|
Feris Hicest 100 ' s THROEaT5d

= Dhezign Patition Planne
Codors icansed AMPP/MegaCare hunchons:

LogicLock Regons Window Vendot [ Product [Veun

= Memary Edtor Aketa [GAFE) PO Eob- Mascter/T angen (0011) 20
Fonts Akesa [BAFT) FIR Comgdes [D012) 20

= Metzage: Abeen |BAFE) FIR Cormgdes (00N 2] 20
Supplesson Aken [BAFT) onz i
Codors Alreen [BAFR) [L1]F] 20
Forts Alresn [BAFT) MO Compdes (D0 4) b1 [}

Aleen [BAFE MO Covrpdes |00 4 20

= Heflisl Viewess Ah....il'..\.'h’?‘! 1 bt § il 'chl....'l flael=! B Tt
ATL Viesrnat 4 >
Tk ala e bl b flicma
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6.8 E Iz etz H -

(6) IEFFHIrAE, PRI X A BB EREEAT 4 % S Th RE A Bl

C1E 6 B Bl B B D 6 e Bl B B
119304 fd I NCO32
instg '
e bt ohi_inc_i[23 0] fsin_o[9..0] e B L R
ek . ":lprLLT ok fcos_o[9.0] ?_lfTF'lJT [ FC[9.0]
RST "Q',TP,'.'HT resel_n out_vald P
L e B2 clken
C'1E] """"""""""""""""""" phase_mod_i[9.0]
i C32 i fraa_mod_i[9.0]
] i =
om0 1 2%
- Ponste i
[ —— inskt
2 k]
B 6-62 i NCO fj H.iE
Type |Alias | Mame [ 95 it S = e J IR 57 i 6

S T T veavmabnanmisalaarasnaimansisalony sanndmssns sl vmavmsni o] ............]................l.hl.......u.....\..l................ vmasaasivsasnanlinars
ure X/\ II" I."rlhll"‘; I/l{ HI"; .-'Illr \\\II' ."Illr 1\5 rfrft‘\u F; \"u r'Jr J?\\I\ e"J 4 \"\. a'lllf ‘\ /—\ /\\. ."r i

I

J NV UV VYV V VUV VIV VUV VUV VU

&=-FS lr /‘\1‘ fﬂ -\',l /“' "-.II\ / \‘.L / \..1 Jr{\'._." /’\ .1'-._' E,.-'/-\\\ //’\1\ f'll/\\{\.ll .r'llrf\x / ‘\‘1"-
\\J. '\/’I \/ Uf K,,ff \/ .\Jf \/1 \v,f \\x‘; x_vf' wa’ \uf

B 6-63 ZHET NCO RiFE 7t (Ul ik e



6.9 FIRZERHTIE

M—1
o C N1
Hiz)- 'S hink 6-1)
n=A0
x(n) 1 1 1 1 a1
> g N > 7 »> »Z
Y= = Yo Y= M ) YL
= = = = Ry —
e e
y(n)
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[ 6-121

WIDTH = &8 ;

DEPTH = 256 §

ADDREESS RADIX = HEX -

DATA BADIX = HEX ;

CONTENT BEGIN
00:00p 01:00; 0Z2:00; 03:00; 04:00; 05:00; 06:00; 07:00; 0B:00; 05:007
1o:00p 11:01; 12:02; 13:03; 14:04; 15:05; le:06y 17:07; 18:08;7 19:09;
20000 212027 22:04; 23:06; 24108 200107 Z2e6:l2; 27:14d; 28iler 25:18;
301007 31:03; 32:06; 33:05%; 34:12; 3b5i115; 3b:lg; 37121 3Bi2dr 35:27;
40:00; 41:04; 42:08; 431127 44:1le; 451207 4derzd; 47028 48:13Z; 491567
S0:00; 51:05; 52:10; 53:157 b4:20; 5b:i2b; H6:30; 57:3b; boid0; 55:4db;
0100y 6l:i06; 621127 B3:18r 641247 651307 bBbiie; 67142 6Bi1dBr B5:04d;
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go:00r 8l:08; 8Z2:le; B3:24; 84:32; B8hid0; Bobidg; 871567 8Bied; 891727
90:00; 91:03%; 892:18y 93:27; 541367 9b:1db; 96154 971637 598172 95:81;

END ;
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[ 6-13]

module FTCTRL (CLEEK, CHNT EN, RST CNT, LOAD):;
input CLEK; output CNT EN, RST CNT,LOAD:
wire CNT EN, LOAD; reg RST CNT,DivZCLEK;

always @ (pozedge CLEEK)
DivZCLE <= ~DivZCLE ;
always @ (CLEKK or DivZCLK) begin
1f (CLEE==1"b0 & DivZCLE==1'b0) RST CNT <= 1'bl ;
else RST CNT <= 1'b0 ; end
agsign LOAD = ~D1v2CLE ; asslgn CNT EN = DivZCLE ;
endmodule



SEI 5 BT

6-4

&) Sy B A st

F4244
—of1cN
TIN[O ] 1]
S : BN 1A1 ::; —om_
R N O . . e
fingtd : DT g~
s i 184 1Vd|— =
L o2
DI 1 D4
%‘i’—j—:m 2v1 Bl
TR 22 EWE—DMK
J BT 283 zﬁ_ﬁm—)(
DIN[F..0] 2484 o
lineaz OCTAL BUF. |
.................... T R
.................................................. ODF.0]
_ CNT10B My data[7 .0 ql7..011
up colnier — wren
: 1
= . i;"‘: 4(9.0] adcress(9..0]
i - N b inchock
i inclocken
i instl f .
e B

&l 6-76 B4 SR RAFHERTNE it



SE 5 wevt

6-4. fajZBE MG

L nINis]
L D4l
| nre(3]
- ITH[2]
k- nIsl1]
- DIKLO]
= a
Faryl
2L ]
Fals]
Fald]
Fal3]
Falz]
Q1]
~qlal

Bl 6-77 ZBEEHE K LR A TR



SE 5 wevt

6-6 BHHES RERRI

ADDER10B
F10B U
1 D
PWORD S F’1ﬂﬂ[9..2}/;3
| a D328(31..22)
,r"f
ADDER32B8
B 32 [ TEGIB | 32
32 Laog 4 &) DN DIN  DOUT| <328
A LOAD
CLK
: . D328(31.22)
- &
SIN_ROM
F328(27..20
FWORD >—L = hddress #—  POUT >
inclock
T
Lintos [ REGTOB_ ] 10 SINROM
~|DIN  DOUT|< SINI0B L igross A FOUT >
LOBD
I inclock
} 10

&

>

El 678 MFHAESREEHEERNE



SE 5 wevt

FI5
AlD

1 z
A q
A—Q’ 3 1
GND ~|
—q 5 6
B0
53 7 8

0

VCC

E

Al
A3

El
B3

6-7 AXAREFIBEA SRR SRl B v

_ i X _ A0
[ e | [ e | [ B | [ s
o | O—e O— O—s
. R A . Al
L(s: 55 |_<S:,ﬁ Lz"
———— —— ——— ———
O—s O—s o o
R _ _ A2
S8 9 I—ZA I—iB
— O—a O—s O— O—
i i - A3
SC SD | SE I—gF
_0 {:)—u 'D—u ‘:}—1 O—l
B3 B2 Bl BO

Bl 6-70 4X4 @B EHEEM 10 THED

Opption
Mame: |'w'eak Pull-Up Resistor ﬂ
Setling Z

El 6-80 WwEwmDO iy



3

[ &-

module EEY4X4

(*
+
(*
o+

always @ (posedge CLE)

14]

(CLE, A, B, R);

chip pin = "1Z5™ *)

chip pin = "76, 73, 74,
chip pin = "83, 80, 759,
chip pin = "34, 38, 39,

reg [1:0] < ;

CE=C+1;
case ()
0: B=4'EO0111;

endcase

case({B, A} )

sTBE0O111 1110
8"BO111 1011
STE1011 1110
8TE1011 1011
STE1101 1110
STEBE1101 1011
8TE1110 1110
8TE1110 1011

endcase

ernd

endmodul e

1:

input CLE;

73"
77
42"

*
*
*

reg [3:0] R,E ;

r=4 "HO;
r=4 "HZ;
F=4 "H4;
r=4 "H#A;
F=4 "HE;
P=4 "H;
E=4 "H;
F=4 "HE;

E=4'B1011; Z:

hegin

sTEO111 1101
8"BEO111 0111
8TE1011 1101
8TBE1011 0111
8TE1101 1101
sTBE1101 0111
8'E1110 1101
8"BE1110 0111

BE=4'B1101; 3:

input [3:0] A;
output [3:0]
output [3:0] R;

E;

B=47B1110;

R=4 TH1;
F=4 "H3;
R=4 "H5;
R=4TH7;
R=4 "HY;
F=4 "HE;
=4 THD;
R=4 T HF;



SE 5 wevt

6-8 VGATf# K& BB ki it

inclkd

FPLLS0

in=t3

inck freguency, 20,000 MHZ
Operation Mode: Mormal

ok |Ratio

Ph (da) [DC (%)

0 | 5

000 | S0.00

R rabin{2..0)

T~
4086 words

finclock

DOUTII1..0)

h=

imﬂﬁﬁl S Figay =

§1I'|_1]:'r;;-1|;'l|'lll P .|:|5.~1

PIMN S5

:'I'HI'I"I!'II'I' : We

¥E

PIN_87

F

CITEIIT : =

PN 101

OB &

PN 100

b

EI""I'f'ﬂ‘II'I' |—> E

[PIN 99

Bl EFEROM

CVCABSESREE T

B 6-81 VGA E{& B -iEdfEsh FE F




[ 6-15]
module vgaW (clk, h=, wv=, r, o, b, rgbin, DOUT)://VGL
input clk ; /¢ TIERT$d 2 SMHz
output hs,vs: //ARERE, TRERIEES
output r,o.b ; fF 2L i E{ES
input[2:0] rgbin: //BFEEHE
output [11:0] DOUT: //ERHE rod FHHHES
reg[9:0] hont, wont: reg r,.d.hb:; reg h=s,vs:
assign DOUT = {wvont[5:0], hent[5:0]}
always @ (posedge clk) hegin //ACFEEEmTEES
if [(honc<200) hont<=hont+l

elae hent<={10{1' ot}
end

always (@ (posedge clk) kegin //ERETIEITENEE
if (hont==640+5] begin

if [(wvont<525) wonb<=wcnt+l ;
else voent<={10{1'k0}} ; end end
always (@ (posedge o lk) regin //AREEF{ESEE
if [ (hcnt>=640484+3) & (hont<6404+5+84+96) )
hs<=1'h0 ; else hs=<=1'kb1 :; e nd
always (@ (wvont) hegin /ATERIFESESE
if [ (wvont>=4804842) & (vont<4804+84+2421])
ve<=1'lh0 ; else ws<=1'khl ; end
always (@ (posedge olk) begin
if (hent<640 & went<4s0)  //fHESELE
begin r<=rgbhin[Z] ; g<=rghin([l] ; h<=rghin[0d]: end
glse begin r«<=1'bhl; g«<=1'kb0; b<=1'b0; end
end ehchnodu le
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