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5.1.1 TH#3sL PMAEE SCA SCAH-RITE
( 1) j’T fF?f;IjJ ﬁ%ﬁ%iﬁﬂ ﬁﬁ %“}E%% o Wega¥izard Plug In Ranager [page 1]

The Megawizard Fhugn Manages helps you create or modify
deign hles that contam custom vaniations of megafunctions

\ Which schion do you want 1o perdeem?

(* [Create a new custom megafunction vansbior]
" Bt an esasting custom megalunclion vasiation

Epga¥izard Plug-In Nanager [page Zal

WWhich megalunciion would pou B b customize? w‘hd;dumujmﬁumu [Cydone i = " Copy an ecasling custom megafunchion vanation
Slect a meglursstion bom th it beles o i B :
<l At A wich fype ol culpu e do you ward 1o crealn? Copymght : 2 ORI
] ALTACCUMLILATE ™ AMDL
] ALTECC ~ ;‘:EL
ALTFP 85 Cancel I o I
ﬁ ALTFP_ADD_SUIE ¥ Verkog HOL | Ly
A1TFP_COMPARE
¥ ‘hat name 7 Bemee
wmoen || e RN L e e
ALTFE DY [P _MONCHT4B - : i £
2] ALTER B
2] ALTFP_INY
2] ALTFF_INY_SORT
k] ALTFP_LOG I Fistusn b this pags o another ciasts opersbon
| ALTFP_MULT Hote: Tio compsle & proyect succeaabully in e Qusstus || solftwans,
ALTFP_SORT st chriagn b il b i Hi prcpec] deechony, nthe ghobal used
ALTMEMMLLT Meraems specind in the Dptiorn dalog beot [T ooz mer]. o 8 s
5 ATMULT ACCUM peac) Bexayspeciied i1 the Uses Licaies page of e Seftngs dog
) ALTHULT 40D o
2] ALTMULT_COMPLEX Tiona urmerd wier e pny dhociont e
] ALTSOAT |

B 52 IPM ZIUReHEE
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5.1.1 TH#3sL PMAEE SCA SCAH-RITE
(2) HBirNextIZH j5¥7 a0 B 5-3Fr = I RHEHE .

Eega¥izard Flug-Im Eanager = LPE_COUNTER [page 3 of TI

5K

LPM_COUNTER
TTAE Currently selected device Famdy: -
sk ! Mabch project/def auk
lock al3.0]
How wade thould the g output bus be? |4 0 bits
‘What shoild the counter dinection be?
Lip oyt
Do ey
# [Creste an ‘updown’ Input poet bo allow me bo do both
1 coumts wp; 0 oounts down)
Resmros Lisags
o it = i reg
[ concel || <peck || pet> || Erish |

B 5-3 % 4 A ARt 25



5.1.1 TH#3sL PMAEE SCA SCAH-RITE
(3) FHRENextIZH, FTHUES-4F IR TEHE .

CHT4B Which bype of counter do you want?
%l pdown  med hus 12 Plain binary
:;:: c::kll:u:k o3.0) J *) Modubes, with 3 count modulus of | 12
A oud =3
. Do o weant any optional additional ports?

| Clock Enable Carry-in
Count Enable o [Carry-out

Bl 5-4 WETTHER SR ERE I Rl

5.1 FETLPMAHIITH 8% B it
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5.1.1 TH#3sL PMAEE SCA SCAH-RITE
(4) BEdNextizd, 7B S-5 RPN TEHE.

Do yous waant any opbional inputs?
e zi0nd recihiy 13 Synchronous inputs Besyrichronous inputs
e ciata3. O] Claar = Claar
a3 0] == + Load Liad

¥ Lipiowm cout —=
F—r clock B oo
e Cl_eN ]

L]

|

B 5-5 I0A 4 e TR B TIRE



5.1.2 LPMIt#i#REF 5SS &L IEEN
[ 5-11 Quartus T £ FE #8830 % CNT4B v

input aclr, clk en;

input clock, sload;

[5:0]

output cout;

input

wWire Sub_wireﬂ;
wire cout =

wire [2:0] g =

data;
output

sub wirel;

module CNT4BE {aclr, clk en, clock, data, slcoad, updown, cout, gi;

HOREE0, 1iE0; iHEp{EEE, 1{FRE. 0 ZEIE

A EtERE A FRETRESnaiEsl 1m0

updown; # 4 GrT0EHFMEES 1400, 05§
q; i BRI 4 Rt H

input
[3:0]

wire [3:0] sub wirel; / FXAHIESR

/5 assign B[FRMEE EE]

sub wirel([3:0]; # 5 assign tB[FEKIME{EEH]

lpm counter lpm counter component { SFEHHEE) A iy 0L ER T BT

.Sload {zload) ,
clock{clock) ,

-.clk eniclk en},

Lupdown (updown) ,

aclriaclr), .data{data),

.cout {sub wirel), .g{sub wirel),

.aload{l1'b0), .aset(1'b0), .cin{l'bl), .cnt en{l'bl;,
.eqi), .sclr{l'b0), .zset(l'b0;);
defparam [ B A BB R E)

lpm_counter component.lpm direction = "UNUSED", /EFEHiT#S%FA
lpm counter component.lpm modulus = 12, MR 12 (F e
lpm_counter component.lpm port updown = "PORT USED", AHE A b ot
lpm counter component.lpm type = "LEM COUNTER", /if#iggea!
lpm counter componsnt.lpm width = 4; k- Ll

endmodule



oo |51 FETLPMEERKTHEER BT

5.1.2 LPMi s 5 8L iHER)

defparam <ZEERITTHHINE > <EEIRSH L > = <SH{E>
[ 5-2]
module REGZ4ABR (d, clk, g);

input [232:0] d; input clk;: output [23:0] g

lpm ff Ul{.g {g[ll:0], .data {d[11:0]}), .clock {(clk}};
defparam Ul.lpm width = 1Z;
lpm £f U2{.g (g[23:12]), .data (d[23:12]), .clock (clk)):
defparam UZ.lpm width = 1Z;
endmodule
[ 5-3]

module CNTABIT (REST,ENA,CLK,DIN,3LD,UD,COUT, DOUT) ;
input R3T, ENA, CLE, 3LD,UD ; input [3:0] DIN;
output COUT; output [3:0] DOUT ;
CNT4R Ul{.sload (3LD}, .clk en (ENA)}, .aclr (R3T), .cout (COUT),
.clock (CLK), .data (DIN), .updown {(UD}, .g (DOUT) )

endmodule



oo |51 ETLPMERKITHEARBIH

5.1.3 Sl TS ENR

CLE |
T |
BET n n I
B M M M

wo L |
DEE g o ] iy 7 b4 3 b ]
coor [T LI 1 T 1 M 1

DOUT f O FLIEO QL Kz 0 §1 Yo X6 X9 Q0611 K041 X253 RA XS NG T X659 FIO10 KO KI1AI0KS {6 TR0RI1AI0KG X5 64 k3 12 X1 40 XI110%8 ¥ 6 X7 )

B 5-6 CNT4EBIT v F147 B i

% Quartus T D:/LFE_EB/CNTABIT CHTARIT [Rlockl, bafe]

[ll.!- Edit Yiew Fregest fusipmanti Frecssning Tesls Tisdes Hadp

DEEHDP & E®p (o o lovmer S HAEES 0 r 0l E S % S0
L M ————— " & o | 8B Compistion Ragert -Fie | Tl CHTABIT ot | & uram | € Simtation Fpent - S | B Block1 bt
LEsLinF ]L-p []lllhb
i Cyelans ITT DIONCAOGT 400N ;-""---"-----"-_ A _-.E
]_é-') { omar &g 12 @ & & f i CNT4B — £
D E'%‘L"EI"" SR — ....: - ‘ 1 s m i
o El:lh[..:! 0] }-—I'iEAL'-—P '.. : : ld&H;.ﬂ]
(] i ql3..0]
I-: : 3 'Ij E.i:t]I ] I; : mdnm! cm‘t
&Hﬂm:ﬂFhllﬂD‘mUrlli ‘-I F LR i I|.| T i .
it -] LEF — ~
Fle ::_-a:';ﬂ afinem "_I "'l =--.E.rjf|-| U — - . L ¥ F - ; cl'lt_'Eln L"'-
Tk _ : - "-| inst T
: - l' h-..... .I|:.I.I: T @, (B2 e g1, 255 AR s—| | _—
| T (7 [ R E= ..__E_",:,___ ]

57 FEEER AT



MoaTAalf. 0 [ = “ :

FOATAB O]

=T

.............. L1

5.2 /K& F ek Binsswtl

! mstd

data[7 0] : clock

> clack ar-or=n ;.:mﬁ[? 0] J\

> rasult{15 0]
K |

| datab(7 0] S /Siged

FF8B

OFF i inst

_datas[15 0]

muRiplication |

j chock

data[7.0]

D clecks [0 FRp— MULTEB .......

f instS ! clock

...... S — -—

i cataa|? ]|

 datab{15 0]["

Sigreed

| datab[7 0]

mRiplicatior
| st

P

B 58 8 Uik Bz wir

¢ uLesull15 0]
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5.2.1 LPMnVEasEiz &

& criem 1 Erxwmwcs |
Libvaner

- é CHTAE

F dad

< x [ EE
E B 5 e allmar S0V quaies M s
mlﬂﬂ Nega¥izard Plug=In Eannger [page 1]
Fasks - Thees Mcpaiwiizianed Phag b M sraged el o0 cieshs o oy
Low: [Cos detign fles: Hhal conbaen cltbom vashion: of megafunchons:
sk [T \ which action do e want o petlom?
= i [Creabe & new cushom megalunchon vanstion

. " ™ Edit n easting cusbom megahuncion vamshon

Hame ™ Cogy an easting cusiom megsfunction vasaton

JADD1EB | Copyrght (] 1231-200% AReia Corporstion

[T Bepeatirost mode

[ Inepeit symmbeod a2 biock

r Cancel " Heod » I

Megawizaed Plsgin Manager.. |

[ Corcel |

#—W Fittar (Fluce & Eouts) A

fal_ B drraablaow losacads o mm |

B 5.0 MREERBEEHE ) MegaWizard Plug-In Manager E 25
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5.2.1 LPMinyL#sttiz &

Pk BN it

e Currently selected device family: v ADD16B
# Makch project jdefault dotaaf15.0] 1> Iz the ‘dataa’ or ‘datab’ input bus vahse a constant?

detes(1S 0] - o fresuB[15. 0

resusi1s o et At " =) Mo, both values vary
A+E) o ab[15.10] ; | | B

MD ) L i es, datas =
ot Hows wide should the ‘datas’ and ‘datab’ input buses be? |16 & bits cout b Yes, datsb = | | ~]
I Which opedating rade do pou want fod the adder/subli sctor? | ‘which type of addition/sublraction do wou want?
Subtraction onty = Signed

B 5-10 1E9E 16 A TR

ADD1BE
dataal15.10] -
clock >' 4 resut[15. O]
)'amams..u]n o
c

E

B 5-11 IEFEE T SIERIEEL R A

Do you want to ppelne the function?
o
* Yes, [ want an outpaut lstency of |2 Clock cyches
Create a Clock Enable input

Bl 512 IEERA TR
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5.2.2 LPMIEILISEITE

Does the "datab’ input bus have a constant value?
*) No
Yas, the value is

: Which type of multiplication do you want?
E Unsigresd
= Signed

‘Wich muktiplier implementation should be used?
Usze the defaul mplementation

* lse dedwated muk

Use logic elements

her circuitry (Mot avaiable For all Famibes)

B 5-13 EEFEFMNSHEREN, FHTARESRRE R R RS

MULTER et Do you want bo pipeline the function?
1J_rl::ll:u:k T'J':'
| datasl7 0 = Yes, 1want an output latency of z clock cycles
% resullfis 0|} Create an asynchronous Clear input
ciatab]7 . i :
b mritiplioation Create a Clock Enable input

B 5-14  iRE 2 iR ek REE T



5.2.3 fiEFEE M

&=
=

&

5.2 T/KERVE BINSS T

CLK | I I I J l ] I I I | I | | ] l B

DATAs [ 23 i1 Y 33 b 16 11 b4 16 by 23

DATAL 15 ) =D 45 ¥ 21 % 5 X 21

couT

5 0 ¥ 345 } D T ¢ 391
B 5-15 EHEFEE 5-8 B MULTADD TiEHFERERE

Device EP3C409240C8 Device EP3C409240C8

Timing Models Final Timing Models Fimal

Met timing requirements ik Met timing requirements Hia

Total logic elements

Total combinational functions

Dedicated logic registers

Total registers
Total pins

Total wirtual pins
Total memory bits

Embedded Multiplier 9-bit elements

Total FLLz

B 5-16

50 / 39,600 ( <1 %)
17T /39,600 ( <1%)
50 /39,800 ( <1%)
50

34 /129 (26 %)

0

0/ 1,161,216 (0 %)
2252 (<1%)
0/f4(0%)

o i SRR AR TR R 1 R B S RIR iR

Totel logic elements

Total combinational functions

Dedicated logic registers

Total registers
Total pins

Total wirtusl pins
Total memory bits

Enmbedded Maltiplier 9=bit elements

Total Flls

238 f 39,600 ( <1 %)
212 f 39,600 (<1 %)
188 / 39,800 ( {1%)
158

34 /129 (26 %)

0

0f 1,161,216 (0 % )
Df252 (0%)

0Of4 (0%)
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5.2.3 fiEFEE M

Currenthy selected device Family; w
% 1 Match project jdef auk
ITTR H\"—\_“k Ganersl
Jdalas O[7_0) o
3 —l_D—\,,-a\l Whak is the number of multiphiers? 2 | multipliers
' 3 g
e D—géf' cx +7 Al multiphers have similar configurations
ey + = D rﬁﬂ‘lﬁ.n] :
MULT
datsa 1[7_0) -D_\""\I Hiow wide should the A input buses ba? g | biks
“ cl +
E X =11 : bk
7 L How wide should the B input buses be? 8 -
Jdatab 1[7 0] _ e +1
_,-""—’J Hiow wikde should the ‘resul’ cutput bus be? 17 B& Dbits
H:l datab: Sigred
_I_,'m‘:...___ > daa: igned

B 5-17 ALTMULT ADD #H9% B TEHE
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5.2.4 LW Verilog X AR RFMHK B RE

[ 5-4]

module MULTS (&l,B1,R2,BZ2,R1,R2) ;
output signed[15:0]1 R1, Rz ; / EXEHFSHEEL S
input signed([7:0] AR1,Bl,22,B2; // BEX A SEIEER B A
wire [15:0] R2 /* synthesis multstyle = "logic™ */;
wire [15:0] R1 /* synthesis multstyle = “"dsp" */;

assign R1 = Rl * B1

assign RZ2 = AZ * B2

endmodul =

module andd({Al,Bl,AZ2,BZ,R1,R2) /* synthesis multstyle = "dsp" */;



®e 0|52 WKL ERMAFVCVT

5.2.4 LW Verilog X AR RFMHK B RE

Family Cyclone III
Dewvice EFICSEL44C5
Timing Models Final

Met timing requirements Hf &

Total logic elements 0F5136 (0 %)
Total combinational functioms O Ff 5,136 (0 % )
Dedicated logic registers 0 /5136 (0%)

Total registers 0

Total pins B4 /95 (BT % )

Total wirtual pins 0

Total memory bits 0,/ 423,936 (0 %)

Enbedded Multiplier 9-bit elementz 2 f 46 ( 4 % )

Total FLLs 0/2(0%)

B 5-18 1 5-4 FEREIRE
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5.2.4 LW Verilog X AR RFMHK B RE

Hore Analysisz & Synthesis Settings

Speciy the settings for the logic ophons in pour project. Assignments made to an ndrvidual node o
entity in the Assignment Edior will ovesnide the option seltings in this dialog boi.

Oiptior

Name: |DSP Block Balancing -] m

Seting  [Logic Elements -] _Resatan |
el

Simnple 18-bat Multiphe:
Simple Multplies: s
Existing option sellings:
Hame: Setting: A
Auto Resource Shaiing ot
Auto ROM Replacement On
Auto Skt Reqgister Replacement Auto
Block Design Narring Aadlo
Cairy Chain Length 70
Clock MU Pratection Oni
Create Debuggng Modes for IP Cores Off
DSP Black Balancing Logic Elements
E stract Vesilag State M achines On

E 5-19 1w EIEiETH DSP £



5.3.1 ¥ 344 R
1. B L.miflR e

(1) HEHREE.

%) DATATXS. mif

5.3 LPM RAMEEH 1%

==

Addr [ +0 | «1 | «2 | +3| +4| +5 | +6 | 47 |
o0 5 |80 92 |95 |9E AS AA
15 B0 B BC 1 06 CB DO D3
10 s DE E2 EG EA ED FO F3
18 |Fs [F8 Fa FB |FD [FE [FE |FF
20 |FF [FF FE FE |fD FB FA |F8
28 |F5 |F3 F0 ED |EA E6 E2 |DE
30 |oa DS Do CB [CB C1 BC |B6
38 |80 |AA A5 € |88 |92 8C |88
0 |7F |73 73 0 |67 61 |5A |58
48 |4F |e3 43 E (38 3¢ F [2a
50 |25 21 1D 19 15 12 oF |oc
58 |oa (07 05 04 02 01 ™ |00
B0 |00 (00 o1 o (02 04 05 |07
B2 |oa 0C OF 12 15 13 1D |2
70 |25 2a 2F 34 39 [3E 43 |49
7 aF 55 SA B1 |67 6D 73 TA

B 5-20 nuf A ERE S



5.3 LPM RAMELHHEE

(2) XHEgmiEvk.

[5)5-5]
DEPTH = 128;
WIDTH = 8;

ADDRES: RADIX = HEX;
DATA RADIX = HEX;

CONTENT

BEGIN

ooon : oos0;

oo0l : 0086;

000z : Q08C;
- (R ED

O07E : n073

Q07E 007%;

; HHEREE, B EREiEI-4

A 3 B

; W AEEIESETR, HERFRRIRIELcHRIAIERETY
s FIERIEREEL, nExFomiATRL e HIRIRRE
;LK Se ]
;g iR



(3) HCERMHA .
(4) EHHmif e,

B 5-21 FI A oif 25 A¥ a5 Al IESZ /R AR DO

P DATATES. mif - BE
TEHE EEE Bto ¥

B 5-22 FTH nuf 304

DEPTH =
WIDTH =
ADDRESE_RADIX = HEX;

5.3 LPM_RAMAEH %

128;

DATA_RADIN = HEX;
CONTENT BEGIH

nagg - opEQ;
BaEl @ eBa6;
BEE2 : @BaC;
Bae3 : oe92;
Baah : OR9E;
BAAS : BB9E;
Baasd @ aBas;
BAET : BBAR;
BO0E : OREA;
BATE : BB73;
BATF : BB79;
EHD ;

==




oo (53 LPM RAMAEHL¥

2. . hex#& R 30

DRG QO0BH

DB 255 , , 292 , 249
DE 255 . s 233 , 225
DB 217 , . 197 , 186
DB 174 , , 150 , 137
DB 124 , s 99 , 87
DB 75 , , 53 , 43
DB 34 , 19 , 13
DB g, ’ L

DB e, : b
DB 13 , . 26
DB 43 ,

1] 87 ,

DB 137 ,

DB 186 ,
b 225 ,
DE 2459 |
EHD

B 5-23 FHiCiResEny

==




oo (53 LPM RAMAEHL¥

5.3.2 LPM_RAM#&EFMHH

=% Iretalled Fleg-ln:
B Altera SOPC Builder
+ g Anthmetic
+ @ Communications
¥ ﬁ DsP
+ Bl Gater
+ 5 10
+ i Irterfaces
+ & JTAG-accessble Extensions
= & Memon Compiler

-l

2] FIFD

B

ﬁ RAM initislizer
]

B RaM: 1-PORT
7] RAM: 2PORT

B 5-24

Which tvpe of oulput hle do pou wanl ba create?

==

" AHDL

™ WHDL

(% Venlog HOL

Wwihat narme do wow wank for the output Re? Browese.., |

[D-\LFM_MD\RAM1P

[ Retan to this page for anclher create operation

Mote: To compile a project successiully m the Duaitus | sofbware,
wour desagn files must be in the project deectony, in the global user
libranies speciied in the Options dialog box (Tooks men), or & user
librany speciied in the User Libraries page of the Settings dislog

Farw 18 eeamearasrsle el

1 FH B O TPM RAM
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5.3.2 LPM_RAM#&EFMHH

NegaWizard Plup=In Eanaper EAN: 1-FORT [page 3 of &#]

Hhoms wide il hee ' cutped bus be? g b
How marny B-bit words of memory? 122 B werds
| ‘hiat shouid ithe memony block type bet
] dusta o
L=
Sk e mairrus block depth to Autn [ e

st cloatiane mastasd wadidd you B L0 ey
S choah

(G [ <t [ | o |

B 5-25 wERAM &SI



5.3 LPM RAMELHHEE

5.3.2 LPM_RAM#&EFMHH

datal7.0]

RN UYL UL L LN T

STEN

o7 0],

[=
—lg
| acidress(g . 0] g

I outpast port

lock

Create one dock enable signal for each
chock signal. Al registered ports are
controlled by the enable signalis),

B 5-26

1% iE RAM 1% %y A B Ehiz

datal7. 0]
SVTEN

g7 o)

Single Port Read-During-Wite Option
me55|5 IZI|

What should the: q output be when
résdrg liom & memony kbeaton Bemg m
withen ho?

goclock |

B 5-27 WwEESARMELFEEHIE: Old Data



5.3 LPM RAMELHHEE

5.3.2 LPM_RAM#&EFMHH

ST Doyt wiank ko specify the inftial conbant of the memarny?
o Mo, leave & blank
datalT 0] g7 o]
acdressiE 0 Eun
= H f}l = Yes, usa this fils For the memory conbent data
(¥ou can use & Hexadecimal (Intel-format) File [ hex] or & Memory
irclock Initialization Fils [mi])
T File name: | JDATATHE. mif
b
" Allow In-System Memory Content Editor bo capture and updats content
indepandenth of the system dock
The Instance 10" of this RAM is: R |
. i - o
B 5-28 12 EVIIS L SUEF RV TE R
; TRAMIP
O ':““" L ?f' =5 datal7..0] -D' g[7..0 sEieEng “:' = T
Bt T el ey P e ST s s ]
I:‘»;,;,N IL-': - | address(6..0 L o i

iG] e : =D— 5
;‘.' N E—— T ] inclock
| S .,......I....._._....._._.'r-._,'_.. ] | r

T instd ¢

b

E 5-20 EEEERESE FIEEITR RAM #EH



5.3.3 MEXLPM_RAM

==

5.3 LPM RAMELHHI

: Y01 (02 (03 04 )05 ) 06 Y07 ) 08 ) 09 ) DA Y OB ) OC ) 0D Y OE _OF W 07 ¥ 08 ) 09 Y OA ) 0B ) 0OC ) 00 YOE ) I

i3] Y85 W eD 91 Y 95 ¥ 99 Y ab Y Al ¥ 45 ¥ A5 Y

@(m Y86 §aC ¥ a2 K95 Y 9F § a5 K Ah Y B0 §E6 § BC K C1 K C6 £ CH £ D0 § 05 8 59 o oD § 91 0 95 & 99 4 90 KAl { A5 )

B 5-30 B RAM BI{hEIEFH



5.3 LPM_RAMAEHR )&% &

5.3.4 TrfEg:IVerilog AR IR K& AH <8 1 N

[5-7]
module RAMTE ( output wire[7:0] ¢, /EIMEAMR] & ik Lum O
input wire [7:0] D, /7B RAMBY 8 firfriEsm A um O
input wire [6:0] &, //TES RAM BT 7 firsedib A wm O
input wire CLE,WREN ) ; /ESEHEFIS aFEH

reg[7:0] mem[l27:0] /* synthesis ram init file="DATR7Z8 .mif" */ ;

always @ (posedge CLE |

if (WREN) mem[R] <= D; /7ECLE _EHFEEIE O D pEES0 ikt e T
assign ¢ = mem[R]; (RTET, Mk B BT A F R S s

endmodule



5.3 LPM_RAMAEHR )&% &

5.3.4 TrfEg:IVerilog AR IR K& AH <8 1 N

1. FFflasim Ok

module FANMTS{gQ, D, A, CLK, WEEN);

output [7:0] ¢ input [7:0] D; input[&:0] A; input CLE,WREN ;

module EANMTS (output [7:0] ©,input([7:0] D,

input [6:0] A, input CLE,WREN);



5.3 LPM_RAMIEHL & &

2. B Verilog— &R

parameter width=8, msize=1024;

reg[width-1:0] MEME7 [msize—-1:0];

reg[7:0] mem87 [128:0];
mem87[16] =87 b11001001; #~'memR7 TETEEeAEE 16 BT M{E > —iHHI%r 11001001

memi7[122]=76; A memS7 TFIEERRHIEE 122 B W 5 T35 H 76,

reg [15:0] &; /4 EXT—1 1efUIFFes
req MEM[15:0]; /# BXT—1FH1, Hl1ul, B2FEEN 16 FIFE:S

B[5] = 17b0; A N B R A RIS 5 frMiE 0
MEM[7] = 17bl; A SR TG R MEM BTEE 7 P ITIEE 1
B = 16'hABCD ; VAT E R A EREE

MEM = 16 hABCD; A A AT e = EE Fr R 20T E R TE(E



3. TR wIia SRt A

5.3 LPM RAMEEH 1%

/* synthesis ram init file="DATATXS.mif" */ ;

(* ram init file = "DATATXS8.mif" *) regl[7:0] mem[l27:0]
mem
WRENC»———{WE
CLK»————CLKn

DI7..0 ]

DATAIMN[T. O]
WADDR[E. 0]

Nﬁ--f}]:—‘:

pRADDR(G..0]

DATACUT[?..0]

—.—.—DQ[?“[]]

=

NC_R

AN

B 5-31 14 5-7 B RAMTS A RTL &

==




5.3 LPM_RAMAEHR )&% &

3. TR wIia SRt A

Family Cyclone III
Device EP3CSE144C8
Timing Models Final
Het timing requirements HiA
Totel logic elements 1,497 /5,138 (28 % )
Total combinational functions 1,340 / 5,138 (26 % )
Dedicated logic registers 1,024 / 5,136 (20 % )
Total registers 1024 Family Cyclone ITL
Total pins 25 /95 (26 %) Dewice EF3CSE144C8
Total wirtual pins 0 Timing Medels Final
Total memory bits 0/ 423,936 (0 %) Met timing requirements Hik
Embedded Multiplier 9-bit elements 0 f 46 (0 % ) Total logic elements 168 /5,136 (3 % )
Totd FlLs /2 (0%) Total combinationsl functions 156 / 5,136 (3 % )
- . Dedicated logic registers 88 /5,136 (2 %)
@ 5-32 ‘ll'ﬂl 5.7 Eﬂéﬁl%*&% Total registers ag
Total pins 25 95 (26 %)
Total wirtuwal pins 0
Total memory bits 1,024 F 423,936 ( <1 %)
Embedded Multiplier 9-bit elements O f 46 (DO % )
Total FLL= 072 (0%)

B 5-33 il 5-8 S 520 BERIEIR S



5.3 LPM_RAMAEHR )&% &

4. A7 e LPMAR L

[ 5-8]

module EAMYS (01, D1, Al, CLEl, WREN1);

output [7:0] Q1; input [7:0] D1; input[©:0] Al; input CLEl,WRENL;
RAMP ICl{.m{Rl}), .D(Dl), .CLK(CLKl}, .0(0Ql), .WREM(WRENL} );

endmodule



L5 5-9]

module BRAMP (&4,D,CLE,WREN,Q): //RAMIP.v
input[e:0] A: input[7:0] D: input CLE: input WREN :
output[7:0] 0!
altsymorara 111 AT ram iR

wren a(WREN) , .clock0(CLE), .addresz_aild),

.data_a(l), .g_a(l), Laclr0(l'b0o),

.aclrlil'bd), .address b(l'bl), .addresszstall_a(l'b0),
.addrezsstall bil'b0), .byteena a(l'bl), .byteena bi{l'bl),
.clockl (1'bl), .clockend (1'bl), .clockenl (1'bl),
.clockeng(l1'bl),.clocken3(1l'bl),.data b(l'bl),.wren b{l'b0O),
.ecc3tatus () ,.g b(), .rden_a(l'bl), .rden b(l'bl)

:I .

defparam £ BEE

1.
ol.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.

I
I

clock_enable input a = "BYPAZS™,

clock_enable output _a = "BYPAZS™,

init file = "DATATHE.mif", fAsHEHE I, BERIE
intended dewvice fawily = "Cyclone IIIT,

1pm_hint = "ENAELE RUNTIME MOD=YES, IN3TANCE NAME=MYEM™,
lpn_type = "altsyncram”, JALPM &R

mumwords a = 128, S /EIIEET R 128
operation mode = "3INGLE PORT™,

outdata aclr a = "HNONE", JiRRERNER O
outdata reg a = "UNREGISTERED", //#iHEHTE

power up uninitialized = "FAL3E"™,

ram block type = "MOKE"™,

read during write mode port_a = "0LD_DATA"™,

widthad a = 7, /AR FERE 7

swidth a = 8, FAEIIRR TR AT &

.width byteena a = 1; //byteena a A ORE 1

Endmoduile



5.4 LPM ROMK]E HIF#

5.4.1 LPM_ROM:E HIFn iz,

Currently selected device Family: .
1 Match project/default

Howe wacde chould the 'q' culpat bus ba? 8 = btz
Hiw marry S-bat words of memory? 128 | woedts
What should the memory biock bype be?
T Hato LAl
St \bhey e block depth bo Ao % wonds

What clocking rethiod veould you B bo usa?
Singhe clock
+ Enpal clock: use separate ‘nput’ and "output’ docks]

B 5-34 1A LPMROM 7 Z#5E

h-b



oo (54 LPM ROMHE:

5.4.1 LPM_ROM:E HIFn iz,

Do you wank bo spexciy the intial content of the memory?

T il rames: JOATATES. mef

W

3| A i

Laddres2lE (] q7.0]
=8 = Y, use this fils For the memory conbert data
ll“ru-!.J CAN LisH & Heeadecimal (Inbel-Format) Fils [ hex] or & Memory
rchock Iritiakeation Fils [l T)
[Erowse. .

" Bl In-System Mamary Content Edtor Lo cApture shd updale contant

ndependantly of the system dock
The Tnstance 107 of this ROM is: RCH

B 5-35 PHAIAEILECESCH

CLK
A 00 ) 01 ¥ 02 {03 ) D4 (05 ) 06 J 07 3 05 ¥ 09 ) Ok ) OB y OC ) 0D Y OE ) OF A 07 ¥ 05 ) 09 % OA % 0
] B0 §' 56 § 6C £ 92 § 96 § OF K AS K AA F BO § GG f BC f C1 $ Co ¥ Cb K D0 K DS ¥ AA K BO K B6 ¥ BC ¥

B 5-36 LPM ROM {HENIF,

h-b



5.4 LPM ROMK]E HIF#

5.4.2 LPMAFE#s BRI E

Option

M | Auto Rk Replacement d|

Setting | ﬂ
Ophon
Name:  [Auto ROM Replacement =
Serey [ -

h-b




5.4 LPM ROMH]5EH

5.4.3 IE5ZfF5 RAEMRETT

|05

h-b

Thowrsd: | IESREEEE L B{zD/A
(b & 2%) £ ROM

A
B

[ 5-37 1B SR A rER



5.4.3 IERfETRAESKT
[)5-10]
module SIN GNT (RST,CLK,EN, Q,AR);
output [7:0] ¢ ; output [6:0] AR ; //LoRm7frHehlk =285 E0 0
input EN,CLE,R3T ; wire [6:0] TME; reg [£:0] ol ;
always (@ (posedge CLK or negedge RST )
if (!R3T) 0l <=T7'BO0O00O00O;
else 1f (EN) 0l <= ol+1 ;
elze Q1 <= Ql;

assign TME=0Q1; assign  AR=TME;
ROM78 IC1(.address(TMP}, .inclock(CLK), .q (0} }:/B{LROMTSv
endmodule

[ 5-111 rom7s.v
module ROM7E {address, inclock, qr;
input [6:0] address; input inclock; ocutput[7:0]1 g7

5.4 LPM_ROMH]5E il Fn4s

h-b



5.4 LPM ROMK]E HIF#

5.4.3 IE5ZfF5 RAEMRETT

h-b

CLX
EW L
EST 1
O |y S ¥ oF 3 @ Y6 Y BC f ¢ § %@ f OF K A F Ah f BD f BE % BC f C1L § CB f CB f DD ]
B 538 A s-10 IR B A
EN D> ROMT78:1C1
At ctock
Ij" \\ address|E_0] L DO[? 0]
BE 0] + 1
0l = !
‘_,_/f i,
ADOER: WL CLR 'IAR[@ |:|_!
RET —
CLK [

B 5-30 ] 5-10 B RTL HEZH



oo (54 LPM ROMME HIFf#

5.4.4 REAESZILAN IR

R Quartus IT - D:/LPE_ND/SIN_GNT - SIN_GHT -

G-b

[stpl. stp=]

File Edit Yiew [Froject Frocessing Tools Window

B "o n E| -® AR e
Instance Manager. Mg »p W [E] |Hea@luam.ie [Z) x | JTAG Chain Configuration: |.lTaﬁ.Ere-a¢ z)
Instance | Status | LEx683|  Memony: B14:
SIN Mot runring 663 cells E1440bi Hardware: |"J‘Eﬁi-Eﬂaw@-"'ﬂ-I [UsSB-0] j Setup...
Device: | @1: EP3CTO/S (D020F100D) j Scan Chain
< 3| »»| SOFManager & W) [SIN_GNT.cof -1

oy 200907 2005 202728 20 chck to insert time bar

Type [Alias| Hame l -738 -736 734 732 -730 728 726 724 -2 T
& & @ {BOh XAAh X A5h % 9Eh Y 98h X 92h X BCh X 85h 1 7Fh ¥ 79h X 73h X 6Dh 1 67h X B1h X 5Ah X 55h Y 4Fh X 49h X 43h
o = AR

% 35h ) 3&h X 3Bk % 3CH % 30h % 3Eh )L 3Fh L 40h % 41h £ 42h X 43h ) 44h & 45h % 4Bh ) 47h ) 48h X 45h X 44h X 4Bh

B 5-40 IB5E{E 54255 1R H B Signal TapIl 57 E



5.4 LPM ROMH]5E 0

h-b

i

5.4.4 REAESZILAN IR

Harme
-y

| -E40

EH 304 T A28 ] iF =4 £ EH 2T TS HE ] 1152

= AR

AF]
F2)
AR
AR
a5
AFZE]

R

O T T, O T O 0 O AT T, T O T T 0 DU T 0 A O i T Ty T TV AT T
AR AR AN AR AR AN AL AR A ARARAA AR ARAA AN A ARARARAAARARAARMARLANLNAR
pigigigigigiy Ry ay ity Ry Ry iRy Uy Ry iy ug iy Ryig gy Ryigigigigiy iy iguyigigigigiy Ry igiyipiyiyRgipiyigigigiyh)
Ll rrrrnrririririrr
| | S N S I L_J | — I N S | — L 1

[y NI

B 5-41 1E5E{5 5 & E 50 Signal TapIl B T 7w B



57

E ARG A B0 5K

(1) ITTHERGAF R IUHMBEE L

A

é R

Instarsce Manager, S W [Fesdy o s @ JTAG Chon Conligaatiors  [JTAG ready @
Index | Inctares D | Stahus | wideh | Depth | Type |Mede |
=0 ROMa Motnaewig B 128 AAMAROM  ResdWite Hardveare: | LISE-Blastes [USE-0) || Seww |
Devica: | @1: EP3CIVS [D4I20F100D) v|  ScanChen
Fie A& [CANGITAL_SONGERZSONGER_SCH st ;J
a0 ROME .
T0000D 77 57 37 33 53 2 D Settings | TG Sattings | '\'\-'";;:';H?:.}:I‘;”?:?:I”??:?
ror S B B e b - e ’ . f . el i i e e e e B e B e
EEEE}E wa mA W 5% Seslact & piogeamimeng hardwans sahup B0 e when progeamming devices. T peogramming 5
OoaosL 37 3P 9 hachiaie sahup apphet only 1o the cutrent programiner vandos. 5
gaooec 7 17 17 ? 7
Cunerdly selected hardware: | UISE Blastes [USE-0] =
Bovadable hardwans dams:
Haidwaie | Serves | Pust [ AddHadwae . |
Byptelllashed Local LPT1
[USE-Elazie | Local usga
Claxs




5 EERG ALY

(1) ITTHERGAF R IUHMBEE L

4y

Hr

G ImiE Ay MY

— Quartus 1T - D:/LPE_NED/SIK_GNT - S5IN _GHT - [In-System Nemory Content Editor]

Pile Edit ¥Yiew Proceszing Jeolz Tindew

Irstance Manager (2T W3 W (¥l [Readyloscquie = JTAG Chain Configuration:  [ITAG ready &) ®
Index | Inctarce D | Status | \wicth | Depth | Type | Mode
Hardware: | USE-Blaster [USE-O] RIS
Dewvice @1: EPE00/5 (0e020F 10000 =| ScanChan I
Kead Data from In-Systen Memory | J
Contienewzly Read Data from In-Syaten Hemory F File é, |L\.DBG|TQL_SE|NGEHMDNGE3_$EHﬂ J
Frite Dats to InSystes Wemory Fr
&0 R
oooooo : 277 77 77 77 17 °2? 77 PP PR ?P? PP AT
guon1E| < SN S Eile 2 33 99 39 99 29 79 97 37 99 37 939 99
oono3e Export Datlm to File. . R e B 39 M an a9 S e 89
000051 227 7 77 1 19 TN N
oon0sC  Instance Statuz Help MY T MY OTYOMTY

B 543 5ZEWER LR FPGARBBFEREN FRRES OF T




4y

Hr

® o o b5 FERGF AR

(2) EEROMH KB

2R 2L Y

— Quartus II — D:/LPE ED/SIN GNT — SIN GHT - [In-System Nemory Content Editor]
File Edit Fiew BFETTSEIRTNE JTools Findew

Irstance Manager: top Ir " X | JTAG Chain Configueation:  [ITAG ready @ ¥
Index | Instance ID Eead Data from In-Systes Mesery s —
Eﬂ ROMS Contiooutly Read Data from In-System Memory F& ol |USB-EL“‘H psed j |LI
Frite Dats to In-Syztem Bencory Devics |@1. EPICIOVS ((+020F 1000 j £ear Chain
' ' : TRRe S Fie & [C\DIGITAL_SONGERZ\SONGER_SCH.sof =

Frite ALL Modified Words to In-Systes Bemory F&

a0 AOMI

DOO0DD 11 11 11 11 11 11 11 RA B0 BeE BC Cl Ch CH DD DS DA DE E2 Eb EA ED FO F3 F5 F8 FA
oDoonlB FB FD FE FE FF FF FF FE FE FD FB FA F8 FS F3 FO ED Ei E6 E2 DE DA D5 DO CB Cé Cl

pouode BC B BED AA AS 9E 98 92 o9C 86 7F 79 73 6D 67 6l SA 55 4AF 49 43 3E 39 34 2F 24 25 yargaZUOTC - 94
0000S1 21 1D 19 15 12 OF OC 0OA 07 05 04 02 01 01 00 OO0 OO O1 01 02 04 OS5 07 Q& OC OF 12 |
00006C 15 19 1D 21 25 24 2F 34 39 3E 43 49 4F 55 Ga 61 &7 6D 73 79 | 9L IOTLagusy

B 5-44 )\ FPGA AT ROM iZE i 8 dE 3 dRie #riE




oo |5.5 ER RS BE LS dn 48 DY R

(3) BHHE.

, /J/\/r\/ {\f{\\/\(\/’(\ﬂ[ \U \/\/ \/u/\//\/
1NN

B 545 TEUERIEEIES Y SignalTap I FHEH T2

(4) Ty N ar th B XA




5.6

RANTVEAHPAALTPLLS,

K=
T

5.6.1 RARBHEASERE

_|inclkO

PLL20 PERSRES \s 20MHz  MENRSRESRL 258kH:

Inckl frequency. 20,000 MHz
Cparation Modé: Mormal

— SR :J;I.IIT.PI.I'T.'.'.:.?,' ..i\.l.?‘fﬁl._q] .
up counder| |

clock 1 :. - ROMTS . - nwmmmq
6.0/ __ad

coul

clk en

=

Ratio  |Fh (dg) |DGC (%)

(=)

12310000 | 000 | 50000

ROMIE 33T 185

=Tl

Sb!qi
1368 widdg

| imatl

Cyciors B

™ inclock

— : — . .'-'EE....
I ——

. =

! st Bdock type: AUTO

[ i
BRI e Ei

ROMETS®,  TEIEHE S SRR

B kT

B 5-46 RS SRR $RIIESLE S A HIEE




5.6

5.6.1 RARBHEASERE

RANEAHIAALTPLL

R={yx
1

(1) X 7 ALEEE TR R FIMA—ABAE, 7R E RS A

By, #%EFEInsert->Symbol.,

Wbk i Ehe pequency of the inckackl input?

B 547 i%FERASEITE mclk0 2 20MHz

MHz [




fr=iss

5.6 BRANBIAHIAALTPLL],

5.6.1 RARBHEASERE
(2) ZEES-ATHREFE LR BN ZEinclk0A20MHz.,

(3) M5B diNextiZH.

Able bo implament the requested PLL

Opsticnal inputs
ncii il
aresed Ioched |

1 s
) rtion Mt Ko
pidena L " Creake an ‘areset’ inpuk bo asynchronously reset the PLL
] | ‘ " Crasks a6 pfdens’ nout b adartinady Bnatles the phagaffreq, deteckoe

Losck cutpot
= Craabs Tocked output

] 5-48 IZEERIES




5.6 BRANBIAHIAALTPLL],

5.6.1 RARBHEASERE

(4) RJa B diNexts&Zdl, EAFRKEFHTBRE.

€2 - CorefExbernal Cutput Clock

Abie bo imphement the requeshed PLL
ER0 | ot trwcusnssy: 0,000 MH el ! Lise this clock
i Crpramtion Moot Mo £ Clack Tap Sattings
L v ktz Fequested settings Actusl settings
Joc
= Enter output clock frequency: 200 MHz &= 200000000
R E 000 | Enter cutput clock parameters:
— Clock. pultiplcation Facbor = ]
T Chock, division Fackor ': sSSP F
Clock phase shift 750 [ (g [ 0.00
Phase shift step reschution{ps)
Clock dyty cyche (%) .00 [ 50.00

||3:-m Datads = :

B 5-40 1&FE 0 Bl EAZE 2 200MHz

fr=iss



5.6 BRANBIAHIAALTPLL],

5.6.2 S AHTEEEIN

fr=iss

L ol - CorefExternal Outpuk Clock
PLL20O Able o implement the requested PLL
nclkd inclkD fréquency = 20,000 bMHz cl, i Lise this clock
Operation Mode: Nommal Clock Tap Sekkings
T [ e [7h e [0C 05) Requested settings Actual settings
Le0 | 1290000 000 | S0.00 ® Enter ouktput clock frequency: 0.258 MHz = 10.258000
Fraime Il Enter autput clock pararmeters:
T Clock multiplication Factor o 129
] o, T k1 ==t L= =]
P 5-50 RS HARE S 0.258MHz {EIERE (5 B & 25 T Ve 5
JF:J
e = e e
-H\x“-\,_ .-""‘f ‘RHH“ /Jrﬁ \\\"‘\ l_,..fff HH-\ -~
— e ~ . S
ot | l I 1
AR =" —aa e -]
Hﬁ—ﬁda—ﬂdﬂ_ﬁ _,_,._o—"'"_'_'_'_#_'-'_'-’ ..—n-"‘_'d_;dd_;# I d—F‘""f_#ﬂ
- ____._"_,_-'-'-'—"""_'_F'_ﬂ L-_'___,_...-f-""-"d_r'_ |_F-_F__,_.,.,--F""-'_.

B 5-51 B 5-46 Wi HLE B ot U SE R R AR L
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oo (57 DDSSEI A 5K

5.7.1 DDSJEH

iSIH M (i.:]l.;d )

o

A1

My, M -
R A
AT Ar e ,.-"f ” P ) DA

i B2 A % “ ] I'I‘r_ II|I|-H.|I_I e

ok

;‘i-?; .?ll_”,l EL 1

B 5-52 DDS ZEAR&



5.7.1 DDSJEH

5.7 DDS5EHLR:

S

FEfir B0 82 %
HUFTFS 8
1 & 12

M 16
20

24
28
32

236

4096

65536
1048276
16777216
268435456
4294967290

Bl 5-53 FEAL IR WA FIFE R X R

h-l



h-l

oo |57 DDSSLH R 5N

5.7.2 DDSI5 5 RASIT

A[31.0]
ADDER32 T s I G o
20MHz dataal31 0] DFF32 i
. =8 Icock j_:] resultf31. 0] — DFF
BI31. 0l datab[21. 01 S e .
: | [ - e £ FClock ql31.0] sin._rom
nsld = =)
— Insla address{a. 0] .
B{31..18] . alS.0
I 4 #—1——1»inclock L

= A31.22]

<~
SN l B9.0] B[17..10] I:’—";!L'.:"—

B 5-54 DDS (55 REZHENEREE

00
|

[ hac RO E TR T T TP TITa5 235 OB ¥ 23E f 24l f 744 % 247 f PaA 3 24 f

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

B 5-55 B 5-54 o HEERIFEIETE



SEITH

5-1. ERAMHeHEHE T

[#]5.12]

WIDTH = 8 ;

DEPFTH = 256 ;

ADDREESS RADIX = HEX ;

DATA READIX = HEX ;

CONTENT BEGIN
QO:00; 01:00; Q0Z2:00; 0Z2:00; 04:00; 0Q5:00; 0&:z00; 07:00; Q8:00; 09:00;
10:00; 11:01; 1Z2:02; 12:03; 14:04; 15:05; 16:0&; 17:07; 1858:08; 15:05;
20:00; 21:02; 22:04; 23:08; 24:08; 25:10; 2&:12; 27:14; 28:15; 25:18;
Z0:00; 31:03Z; Z22:0&; 32:0%; 24:1%Z; 35:15; 3e:ls; 37:21; 38:24; 29:27;
40:00; 41:04; 4Z:08; 4z2:1Z2; 44:1e; 45:20; 4de:z24; 47:28; 48:32; 49:326;
S0:00; 51:05; 52:10; 52:15; 54:20; 55:25; 56:30; 57:35; 58:40; 59:45;
G0:00; &l:06; &2:12; &2:18; &d4:24; &5:20; 6&:36; &7:42; ©8:48; &9:54;
JO:00; 71l:07; T2:14; 73:21; T4:28; TF5:35; Tezdz2; T7:4%; T8:Le; T795:83;
BO:00; Bl:08; 8Z:16e; 82:24; 84:22; 85:40; 8&:45; 87:56; B8B:6d; BS9:72;
SO:00; S91:0%; SZ:18; S92:27; 94:26; 95:45; S&:54; S7:63; S8:7Z2; S5%:81;

END ;




SEITH

5-2 E3%A5 5 R MBI
5-3 ETVerilog FR IR & it

T 18 [C I T I [ IO
[ TITT TTIT 77 [ C
REG32B
K
FTCTRL LOAD } 32
CLK__yclkk  RST.ONT— 3 CLR DOUT
CNT_EN|—»EnagL ~ COUNTERIE
Fin :

B 5-56 #Z it HESER



[ 5-13]

mocdule FTCTRL (CLEK, CNT EN, RST CNT, LORD);

input CLEEK;
wire CNT EN, LORD;

output CNT _EM, RST CNT,LORD;

reg RST CNT, DivZCLK;

always [ {posedge CLEK)

DivZCLE <= ~DivZCLE ;

always [@({CLEK or DivZCLKE) begin
if (CLEE==1'h0 & DivZCLKE==1'h0) R3T CNT <= 1"kl ;

else RBT CNT <= 17hb0 ; end
assign LOAD = ~Div2CLE ; assign CNT EN = DivZCLK ;
endmodule

pm— CLKK
=z RST_CNT
=3 CMT_EN

-z LOAD

2

—

i MR, T RYELE F ok S

B 5-57 MMz 2% FTCTRL 3=/t B
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oo SITNH

5-4 DDSIE5% 55 KAEAS I
5-5 BARfG 5 KAESIT

ADDER10B
P18 30, [,
£
10 + g
. P10B(8.2) .8 B
PWORD ),
- - D328(31..22)
/.{
ADDER3ZE
32 REGa D 32
32 pane DiN328 DIN  DOUTj< 2328
LOAD
CLK
. D3B3t 22)
.-rg 4
cvorn \_F328(27.20 SIN_ROM
= mddress - POUT >
Inclock
) Y |
SIN_ROM
LiNtog [ REGTOE |10
= DN DouT|< SINOB__ bidress  q— FOUT
LOAD
inclock
} 10

P

i

E 5-58 #FHEHEE S RERHEEELE



oo SITNH

5-6 VGATfi# &% BB hiEdiig it

PLLSO

inclkO

incikd frecuency: 20,000 MHZ
Crpradion Mode: Mormal

Ck |Rabio [Fhdg) |CC (%)

ined3

BRI ETFR OM

1
| ineste

T VeART SR

I:‘C‘Jlﬂ 1 m e —

E5-50 VGAHE®R ErizhliEstR EHE

{vaav

. e |— BB =" BN 58

15102, 0] vs [—RUIBML P VS| PIN BT
| :_- .............. TR
g _._uu.r.Eu:_| G | PIN 100
b [ & | PIN.93




L5 5-14]
module wvgav (clk, hs, v=, r, g, b, rgbin, DOUT);//VGA
input clk ; £/ TYFET$92 sMEz
output hs,vs; AAREHF, TRIFES
output r,q,b ; Ff . . EiEE.
input[2:0] rghin; A AEEEEE
output [11:0] pouT; //EFEEEromBUHES
reg[9:0] honkt, wont; reg r,d.b; reg hs,wvs;
assign DOUT = {wvent[5:0], hent[5:0]}) ;
always @ (posedge clk) hegin /7R FF3#ErEres
it (hent<300) hent<—hent+1 ;

elze hent<={10{1'b0O}} ;
end

always @ (posedge clk) bhegin //EEFRETEEE
if [hoent==640+3) begin

if [(wonk<3iZ2d) wont<—wont+l ;
elze voenb<={10{1'k0}} ; end end
always @ (posedge clk) hegin //AARIFFESEE
if [(hent>=640+848) & [(hent<640+84+84+96))
hz<=1'k0 ; else hs<—1'hl ; end
always @ (vent)  begin  J/ATRIFESEE
if [ [went>=4304+842) & [(vont<dB804+34242))
vs<=1'h0 ; else ws<=1'hl ; end
always @ (posedge clk) begin
if (hent<f40 & wvent<480)  //ATHEEELE
begin r<=rghin[2] ; g<—rgbin[l] ; b<rghin[0];
else hegin r<=1'k0; g<=1'k0; b<=1'hl; end

end endmodule



oo SITNH

5-7 ks HiiEfFIE 2 B B i v

e HiESFSE: Co=iMHz Cl=2kHe  COEN S5 th B m

S
PLL20 M:Efd‘ﬁ‘:’:ﬁﬁ*“ OUTPUT [ SFK]
| 242 GEhiE g
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[ 5-15]
module CNTI3ST (CLE, CNTSE);

input CLE; output [F:0] CNTE ; reg[7:0] CNT;

always [ ({posedge CLE or posedge LD )
if (LD} CNT <= 8'bO00000000 ; else
assign CNTE=CHNT; assign LD=({CNT==138)
endmodule

begin

wire LD;

CHT=<=CNT+1; end

r



[ 5-16]
module F CODE (INX, CODE, H, TOj;
input [2:0] INX; output[3:0] CODE; output H; output[l0:0] TO;
reg[lo:0] TO; reg[3:0] CODE; reqg H;
always @ (INH) begin

case (INX) S/ EIREEE, ERAI ERERFITE?

0 begin TC <= 11THT7FF; CCDE<=0; H<=0; end
1 begin T <= 11TH305; CODE<=1; H<=0; end
2 begin TO <= 11TH3%0; CODE<=Z; H<=0; end
3 begin TO <= 11TH40C; CODE<=3; H<=0; end
4 begin TO <= 11TH45C; CODE<=4; H<=0; end
5 begin TO <= 11"H4AD; CODE<=5; H<=0; end
& begin TO <= 11THS0F; CODE<=6; H=<=0; end
7 begin TO <= 11THS5C; CCODE<=7; H<=0; end
g begin TO <= 11THS582; CCODE<=1; H<=1l; end
G begin TO <= 11THS5CH; CODE<=Z; H<=1; end
10 begin TO <= 11'He06; CODE<=3; H<=1; end
11 begin TO <= 11'Hed0; CODE<=4; H<=1; end
12 begin TO <= 11'H&56; CODE<=5; H<=1; end

13 : begin TO <= 11'He84; CODE<=&; H<=1; end
14 : begin TO <= 11THGESA; CODE<=7; H<=1; end

15 : begin TO <= 11'H&CO; CODE<=1; H<=1; end

default : begin TO <= 11'HeC0; CODE<=1; H<=1; end

endcase end endmodule
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[#]5-17]
module SPRER (CLE, TN, 3SPES);
input CLE; input[l0:0] TH; output SPES;
reg SEKS3; reg[l0:0] CHNTLL;
always @{posedge CLK) begin : CNT11B LomD// 11{ie[TRE#iss
if (CNT11l==11"h7FF) begin CHNT11=TH; SPE3I<=1"hbl; end

else begin CNT11=CHNT11+1; SEBES<=1TLO ; ernd end
endmodule
[ 5-18]
module FDIV  (CLE,BM ) ;
input CLK ; output BM ; reg [8:0] ©l; reg FULL; wire RST ;

always @ {posedge CLK or posedge RST) begin
if (RST) begin ¢l<=0; FULL<=1; end
elze begin @1 <= Ql+41; FULL<=0 ; aend end
assign RST = { $l==4%% )} ; assign PM = FULL ;
assign DOUT = @1 ; endmodule



[#]5-19]
WIDTH =
DEPTH =

ADDEESS RADIX

SEITH

ffOCRIRY SRR E AR
256 ; //EFREFEEL139
DEC ; //HthbErEsE sl

4

DATA RADIX

CONTENT
00: 2 ; 01:
10: 8 ; 11:
20:13 ; 21:
30: 9 ; 31:
40: 5 ; 41:
50: 8 ; 51:
60: 5 ; &l:
TJO- % ; T71-
BO: 3 ; Bl:
90: & ; 51:
100:1=2;101:
110: &;111:
120: &;121:
130: 5;1321:

END ;

= DEC ;
BEGIN
3 ; 02: 3
9 ; 1Z: &
12 ; 22:10
o o, 3Z: 05
5 ; 4Z: 5
5 ; 5Z: &
5 ; 621 5
S ; TZ2: B
5 ; BZ: Z
& 7 921 6
12 ;102:1=2
5 ;11Z: =
8 ;12Z2: ©
5 ;13Z2: 5
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; 03:
;o 13:
;23
I 3
;o43:
;o 53E:
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R I
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05:
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115:
125:
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Sy Z6:
10; 36:
By 46:
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G; B6:
Gy S96:

9;106

2rlle:
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5;136:

5; 07:
1=2; 17:
Gy Z27:
dro 37:
G; 47:
5; 57:
1lo; &7:
5; T:
T8
By 97:
t1o,107:
Br117:
Brl27:
0;137:

o; 08:
12;18:
Sy Z8:
Fro 38:
Sy 48:
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lz; ©8:

g; 09:
12;15%:
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29:
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59:
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