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Nepa¥izard Plug-In Eanager [page 2al

‘wiech fresgashuncion would pou s b culomize?  Whech devace lamdy wall you be

ty Cyclons 11l -
Setect s magshunchion from the lint bekow e
Tihee Meegahd zand Phagdn Manasger helps pou cresle o modiy i T A e A R ST
design fes that conban custom vanations of magalunctions ] A hechips of cutpad fle do pou vk o cioate?
| ALTFF_MLLT ™ &HOL
"|'|"I'l|:h|.ls\:lu\:\ﬂ:l\:h,ll:d.lw.:lr’lI|:|r.|ﬂ'||:|1'|:\7I d ALTFP SORT P
% [Coeabe  new cushom megafunchion vanation 21 ALTMEMMULT I.\ VHOL
R S ey ) ALTMULT_ACCUM At % Werdop HOL
Ecit an esanbneg cusiom megaiunchion wailston 2} ALTMULT 20D )
™ Ciopy an sxdsting custom megafunchion varistion ALTMULT COMPLEX ‘What name do pou want for the gulpa e ? E!-m-ﬂuL
1] ALTSaRT [DALPM_MDACNT 2B
Cioppnght 71991 2005 Adera Compeation LPM_AB'S
121 WPM_ADD Su@
{7] LPM_COMPARE
E.!n:elJ | h | .:i ™ Fieturr Lo ther o lof anctker ciaatn ogeration

51 RISV TIRE Bl IR R U
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5.1 THEEs EEHLf

3

5.1.1 TSI CARAH
Nega¥izard Plug-In NManager — LPE_COUNTEE [page 3 of TI r;__l | E]

'ﬂ LPM_COUNTER

[1] Parameter

Settings

General Generalz > Optional Inputs 3

CNTAE - Currently selected device Family:

uphidgn)

= Match project/default
clock ql3.0]

7 Hews wide should the 'q outpad bus be? |4 %] bits

‘What should the counber direction be?
Up anby
Dowiry only

*) Create an wpdown' input port to allow me to do both
[1 counts up; 0 counts dovn)

B 5-3 1% 4 fr el Ehes




5.1.1

5.1 88 EEBL,

THER SRS K H

1 K _ifi

a3 01—
O,

.

Which type of counter do you want?

= Miodubus, with & count modules of |12

Do you want any optiohal additional poets?

CAMmy-in
& Camry-ouf

54 iRET#HEE, SEMP et A

Y

slosd
deabaf3 0
3.0
F e ] ool
clock
ch_en ;;

i

Synchronous inputs

D yous weank &y opdicnal nputs?

# Cear
Lioad

B 5-5 A 4 U FHTEIRTUE Thae

3




[ 5-11

module CNT4E [aclr, clk en, clock, data, sload, updown, cout, qj;
input aclr, clk en; i RHTE O 175 0; HfePidge. 118ge 0EFElE
input clocks sload; i Bt A BIAFIEETINEITH), 1 0E. 01
input [3:0] data; input  updown; 4 {EMBEAIIGEER, 10, 06
output cout; output [3:0] q; A EEEFD 4 4 e
wire sub wire0; wire [3:0] sub wirel; ff T EhEESE
wire cout = sub wire(; # 5 assign fBEHIMHERE T
wire [3:0] g = sub wirel[3:0]; I I—Eassign*ﬁﬁlﬁﬂmﬁﬁ%ﬂ

lpw counter lpm counter component( SRS R PFRmOGME LIsTFEF

.zload(sload), .clk en(clk en), .aclr(aclr),
.data(data), .clockicloek), .updown(updown),
.cout (sub wireld), .gisub wirel), .aload(1'bh0),
.aset (1'h0), .cin(l'bl), .cnt en(l'bl),
.eql), .sclr(l'b0), .sset(1'b0));

defparam
lpm counter component.lpm direction = "UNUSED", /ERAW)HErES-RA
lpm counter component.lpm modulus = 12, M8 12 THErEE
lpm counter component.lpm port updown = "PORT USED", S R e
Ipm counter component.lpm type = "LPM_COUNTER", it Eraa==al
lpm counter component.lpm width = 4; ATV

endmodule




5.1 88 EEBL,

.

5.1.2 SR ERFESHUEIEER

[ 5-2]

module REGZ4E (d, <lk, qgi:
input [23:0] 4;
output [Z3:0] q:

input clk;

lpm £f Ul{.q i(g[ll:0]), .data (d[11:073.
defparam Ul. lpm width = 1Z;
lpm £f UZ (L gig[23:12]), .data(d[=Z3:12]1),

defparam UZ.1lpm width = 1Z2;
endmodule

3

clock {(clk));

clock (clk) ) ;
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5.1 THEEs EEHLf

5.1.2 SR ERFESHUEIEER

3

[ 5-3]
module CNT4BIT (RET,ENA, CLE, DIN, SLD, UD, COUT, DOUT ) ;

input RST, ENA, CLE, SLD,UD ; input [3:0] DIM:
output COUT; cutput [3:0] DOUT ;

CHNT4E Ul{.zlcad (SLD), .clk en (ENA), .aclr (RET;,

Loout (COUT) ,
olock (CLEY, .data (DIN),

updown (UD), .qg (DOUTY )
endmodule




5.1.3 XiHEEs AT A

.,”
W) 51 sraemsmmn

EST
EHa
SLD

IIH
Dot
couT

.

3

B 5-6 CNT4RIT v BB BT

t - Flow Summary | £ CHT4 vl

Rrgyest; Maviopb =L CNT4.bdi*

Entity

{iy Cyelone III: EP3CSSF484CE =]
oo -
——1 -I CLE
m e

¢ IREE:E

&HB|# (=

| & Compilation Repor
[ CNT4E

of3.0]

T updown cout
C— ML b cinck

(ENA

ck_en

S|

i T "F'
= CHTY4 ;E ] 5L0 —| z3nad meoduluz 1]
BOF
A 'ﬁ?{'ﬁ'ﬂ%mqa.m

|| prmrr——vovma—
|| S —— 0T

st

L

B 5-7 JREERR AT
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/* synthesis multstyle = "logic™ */
/* syntheziz multstyle = "dzp" */
(5] 5-4]

module MULTE (Al,B1,A2,BZ2,R1,R2) ;
output =igned[15:0] R1, R2 ; [ EX AR EE T o
input signed[7:0] Al,Bl,AZ,B2; /f FEXL AR SEIELERE M
wire [15:0] ER2Z /% gynthesis multstvle = "logic™ */;
wire [15:0] Rl /* svnthesis multstyle = "dzsp" */;
azsign Rl = Al * B1 ;
agzign R2 = AZ * BZ

ehndmodul e




Family

Device

Timing Models

Bet timing reguirsmsntis
Total logic slements

Total combinational functions

Dedicated logic registers
Total registers
Total pins
Total wirtual pins
Total memory bitz

Esbedded Bultiplier 9-bit elementz

Total FlLs

2 AR

Cyelone III
EF3CSSF46408
Final

HA A

0556856 (0%)
075565 (0%)
0 /5585 (0%)
0

B4 /328 (20% )
0

0/ 2,39, 180 (0 %)
2312 (<{1%)
0/f4(0%)

5-8 RIFEIRE

>
=~
L

=S

B 15 il 2R 2% I

Hore Analysiz & Synthesiz Settings E]

Speciy the settings fod the logic options in pour project. Assignenents made 1o an individual riode oo
entity in the Assignment Edibos will ovenide the oplion settings in this dislog bo

Mame:  |DSP Block Balancing

Reset

Seting  |Logic Elements

=
ﬂ Riezat &1
A

Simple 18-bit Multiphers
i Iudtiphers b
E sisting option settings:
Hame: Setting -
Auibo Resource Shating [}
Auto ROM Replacement On
Auto Shift Register Replacement Ao
Block Design Matming Ao
Caury Chain Length 0
Clock, MLEX Pugtection On
Create Detugging Modes for IP Cores Ol
DEP Block Balancing Logic Elements
Extract Verlog State Machines On

B 5-9 iERETRERS A DSP 1R

S
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“” 5.3 RAMZEREIRMEFH

5.3.1 frh&sswIintb e ) DATATE.mi

Addr | s0 | +1 | a2 43| sa] o8] +6 ] 7|

oo BE BC 82 93 SE A5 AA
0a B0 B8 BC 1 CE CB [0 DS
| - 10 DA DE E2 |BE EA ED FO F3
[ﬁj 5 5] 18 Fs F& FA FB FD FE FE FF
— . VE - Ao 20 FF |FF FE [FE FO FB FA F&
DEPTH=128; ﬁﬁﬁ:ﬁ’ Eﬂﬁﬁ%ﬁ’]ﬁﬁ I ﬁ 28 FS |F3 F0 |ED EA E6 E2 |DE
=g . - 30 |oa D5 D0 CB 06 C1 BC B6
WIDTH=8 i ) ﬁ'\ ﬁﬁﬁﬂﬂ.ﬁ 38 BD A8 AS |SE 93 92 6C &5
ADDRESS_RADIX = HEX; . HHE#EARSER, mex FTRAFE 16 Hnl#EgEE W __|F 73 73 ep &7 e s s
— 48 4F 49 43 3E (39 34 2F |24
DATA RADIX = HEX: . FEFHELER, HEx FRTRARE 16 HH|EHELER 50|25 21 1D 19 15 12 OF C
- 58 0& OF 05 |04 02 @ 01 (DD
ZCONTENT : ﬁtj@%ﬁﬂ B0 00 00 M M 02 D4 05 |7
- 68 04 DC OF 12 15 18 1D A
EEZIN : .|J3|§ )‘fﬂ% %‘LEJ 70 35 |24 F |34 39 3 43 43
78 4F &5 S5A |81 &7 BD T3 |79
oooo : oos0;
0001 : 0086; B 5-10 mif IFERAEE
ooz : nosc:
- (EiEmE )
OO07E 0o73;
Q07FE ao7o;




5.3 RAMZZAEH ) {3

5.3.1 s vImaib

[ 5-6]
#include <stdic.h>
#include "math.h"
main()
fint 1;float =;
for(i1=0;1<1024;1++)
{ 2 = gin(atan (1) *8*1/1024) ;

printf ("$d : %d:;\n",i, (int) ((=+1)*1023/2));

} }




"II
“” 5.3 RAMZEREIH {5

5.3.1 fFtE#RIaEH I T

[ DATATES.mif - B &

THE SEEE BEXo 8
DEPTH = 128:
WIDTH = 83
ADDRESS_RADIX = HEX;
ppepp DATA RADIX = HEX;
=B SRR - CONTEMT BEGIH
0000 : 0080;
wigky: | ) 0001 : 0086;
0082 : BOSC:
SHEQR: |8 =] 8003 : 0092;
- 8084 : 0098;
L L & 005 : BOYE;
0006 : DOAS:
iR, [FrEM ] 9007 : BOAA:
e 0008 : DOBO;
iFE BO7E : 0073;
% WE ] wiK | BO7F : DO79:
EHD ;

B 5-11 F8 mif FAES 4 Ak mif 1F5ZE B 5-12 3T mif 3THF




.|I|‘H| 5.3 RAMZ

5.3.2 RAMZERERH) B B AR H]

= (] Irstalled Pluglins
[£] Amers SOPT Buider
+ &l Avithmetic
+ B8 Communications
+ i DsP
+ [ Gates
+ g 170
+ B Interfaces
+ B JTAG-accessible Extensions
= &g Memory Compiler

:']J FIFO
:}I RAM initialner
|

R RAM: 1-PORT
[7] Ram: 2PORT

5-13

SR

‘which type of outpud file do vou want to create?
" AHDL

" WHDL

=+ Weilog HOL

‘What name do wou want for the gutpuk fils? Browse,.,

{D:ALPM_MDNRAMIP

I~ Retun bo this page for another create operation

Mote: To complde a projact successfully in the Quarbes || softwars,
your design files must be in the pooject divectony, in the global wser
ibeanes specihed m the Options dialog box [T ools menu). or & user
ibcary specified in the Lser Libraies page of the Settings dislog

ke (A ecimnmmante mse il

SO LPM RAM




5.3 RAMZARE )4

5.3.2 RAMZERERH) B B AR H]

Nega¥izard Plug=-In Eanager FAN: 1-FORT [page 3 of H]

Ldstal?_ 0 0 T8
ackdress(E 0] g -

lock
cefckck

Bk Type WK

1 WG

~* Match projectidef sl
How wade thould the ‘g’ oulput bus be'? g B bk
How sy B-bit words of memony? 128 5| wonds
Whiat should the memory biock type be?
Ak w)
LCs
Set the madmum block depth to bute B words

What clodking method would you ke to use?
Sangle chok,

[[concel || <pock || test> || oo |

5-14

BE RAM BH




m
“” 5.3 RAMZERLER 4T

5.3.2 RAMZERERH) B B AR H]

TR RATLY R L TR L T R

RAMIE AMTF
0.0 : 4.0

WTER =
}'.—:E' ME Fa' ok .

poidressll ﬂ- b= q Mstpat Pt

- Croshe cne clock enabls signal for each

inclock chock signal, Al registered ports ane

 ————— controbed by the enable signalls),
Shock Ty :

T

Singls Port: Resd-Durineg-Wike Option

What should the: g output be when
seading hom & memon location being
wien o?

B 5-15 18 7F RAM R M B0 Fa| 5-16 HEASARIEHFEFIE: Old Data

| Do viou wank bo specfy the initial content of the memory?

RAMIP )
dedal7 0] = Mo, leave it blank
wTen L L

LH

]mcsgﬁ..ﬂl T :-o-e":

) Yes, use this file For the memory cortent data

ek Tritiskzation File [.mif])

Block type: WIK

File name: | JDATATHE.mF

independently of the sysbem clock
The ‘Tnstance 1D of this RAM is: IYRM |

B 5-17 IEE I R I E R S iR

{¥iour can use & Hexadecimal (Inkel-Format) Fle [ hex] or 5 Mamory

w

o Alow In-Syshem Memory Content Editor bo capture and updabe content
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“” 5.3 RAMZ IR K

5.3.2 RAMZERERH) B B AR H]

B 5-18 TRIBE L HEEITH RAM 218

h ]

i

qLTUJ,-_' T '“"f_::::" Jj ey
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“” 5.3 RAMZEEIRFMEH B

5.3.3 (i EMARAMZE L

02
00 (B3 ) 80 X 91 ) mmm-ﬂm

:
B 5-19 B RaM BIEEIER




5.3 RAMZEREERFIME FH VA

5.3.4 FFfEasiIVerilogRIBHR LA H

[ 5-71]
module RAM78 ( output wire[7:0] @, HAFESX RaM Y 8 #HiEks HumH
input wire[7:0]1 D, #ES RANBY 8 ¥R A mO
input wire[6:0]1 A, AESL RAMNAEY 747 HhES A am O
input wire CLK,WREN ) ; HEXE{PFNE i it

reg[7:0] mem[127:0] /* synthesis ram init file="DATATVHE.mif"™ */ ;

always @(posedge CLE )
if (WREN) mem[A] <= D; MFECLE EATHEIED D AEHERIN bk s
assign Q = meml[A]; (MEIET,  Hithb 3 R B8 T RO E AR e Ham D

endmodul e




T
H 5.3 RAMZEREERFIME FH VA

5.3.4 fFfEasHIVerilog A HR &4 aa - A
1. Fhfdeim Kk
module EAW/E (output[7:0] Q,input[7:0] D, input[6:0] A, input CLE, WREN);:

2. HESSKIVerilog—f&HAR

reg[7:0 mem[127:0]; . .
gl ] [ ] reg[width-1:0] MEM37 [m=ize-1:0];

parameter width=8, mesize=1024;

reg[7:0] mem37[128:0];

mem87[122] =7 6; Il mem87 FAESEAYE 122 B TR B 5 flE 76.
regq [15:0] A; I EST—1 16 M EFFar
req MEM[15: 0] ; | EXT =3 A1, B 1M, TEEEN 16 AFIES
A[S5] = 17b0; Il A A res A RIS 5 L IRAE O
MEM[7] = 1'bl; I st fF 58 mEM BOES 7 MER TR A 1
A = 167 hABCD ; I i T e A BIFRE

MEM = 16°hAECD; I 121 B i EdsS L B E B EEEE




5.3 RAMZEREERFIME FH VA

5.3.4 FFfEasiIVerilogRIBHR LA H
3. kAR EA (BCED

/% synthesis ram init file="DATAVHE.mif"™ */ ;

(* ram_init file = "DATAVXG.mif" *) reg([7:0] mem[1l27:0]

[f5-58]
module RAM78 {(output[7:0]Q, input[7:0]D,input[&:0]A, input CLE, WREN) ;
reg[7:0] mem[0:127] :
always @ (posedge CLE ) if (WREN) mem[A] <= D;
agsign Q = mem[A];
initial Sreadmemh ("RAM7E DAT.dat", mem );

endmodule




5.3 RAMZHEE

A

5.3.4 FFfEasiIVerilogRIBHR LA H

4. TER]TEEULIH

A )

i




5.3 RAMZE R FIAE A 7 7%
5.3.5 frfifas vevlh iS5 R4l

[f15-0]

module RAM7E (cutput reg[7:0] Q, input[7:0] D, input[é&: 0] A, input CLE,WREN) ;
reg[7:0] mem[127:0] /* synthesis ram init file="DATA7HS.mif" */;
always (@ (posedge CLKE ) i1f (WREN) mem[A] <= D;
always @(posedge CLE ) O = mem[A];

endmodule




5.3 RAMZHEE

5.3.5 a8 vh B Gl

A

e — T 8 )|

mem
WRENT»————"E
CLKE»———{cu
D[7 .. ety [ TAIM[T 0] DATACUTZ_ )
NE..D]D—-]:-'ﬂ'ﬁ-"-':'F[E o
RADCRE 0]
SYHC_RAM

5-20 10 5-7 B RTL BEEEHE

mem
WREN_—————iE

Qf7..0)-regd

CLEK—=> CLKD [ FT!'E g
oir..o— DATAMLT . 0] DATACUTT? D o
L) — WADDR[S, ] >
l——-mL-L-nua 0l m
SYMC_Ran CLR

B 5-21 7] 5-9 B9 RTL EARGEERE

[>0[7..0]




5.3 RAM%

5.3.5 a8 vh B Gl

Top=level Entity Name
Family

Device

Timing Models

Met timing requirements
Total logic elements

Total combinatiomal funetions
Dedicated logic regizters

Total registers
Total pins

Total wirtual pins
Total memory bits

Embedded Bultiplier S-bit elements

Total Plls

RAMTS

Cyclome ITI
EF3CS5F484C5

Final

W/

1,497 F 55,85 (3 %)
1,340 7 55,856 (2 %)
1,024 /55,856 (2 %)
1024

25/ 326 (8%)

0

0,/ 2,396,160 (0 %)
0/312 (0%)
0/4(0%)

B 5-22 1] 5-7 ERIFIR G

L

Top~level Entity Hame
Family

Dtv:i. ce

Timing Models

Met timing requiremenis
Total logic elemenis

Total combinational Funetions
Dedicated logic registers

Total registers
Total pins

Tetal wirtual pins
Total memory bitsz

Embedded Multiplier S-bit elements

Total PLLz

EANTE

Cyelone ITL
EF3CS5F484C8
Final

Hik

0/fS5685% (0 %)
0 /5565 (D%)
0 /f5585% (D%)
1]

25 /328 (8%)
[u]

1,024 f 2, 396, 160
0D/f312(0%)
0S4 (0%)

5-23 ] 5.9 AVERIRIRE




5.3 RAMZZAEH ) {3

5.3.5 a8 vh B Gl

Hore Analysis & Synthesis Settings

Speciy the sattings for the logic ophions n your project. Assignments made o an ndividual node o
entity in the Assignment Editar vall oveinde the option seltings in thes dalog bai

Ophon

N.ame: | futo RAM Replacerment =] ﬂ
Setng  [On o] | Se=d
Diescriphion:

eplaced wath the aksyncram of the lpm_ram_dp megahunction. Tuming

the Compder b find & set of registers and logic that canbe
i
o thiz oplion may change the unctionality of the design.

Existing option settings:
Hame: Sedting -
Auto RdM Block Balancing Omn
Auto RAM Replacement
Auto RAM to Logee Cell Corvversion Qif
Auto Resource Shating Qir
Auts ROM Replacedent DiF

B 5-24 7R RAM BT BEhERIEH)




5.4 LPMFHESRERRIEE ik

— Quartus II — D:/LFE_ND/EANND — RANND — [InSyztem Nemory Content Editor]

File Edit Wiew Procegiing ool Nindow

Inctance Manager. 2T W} M [¥] [Readylo scoue ] x| JTAG ChanConfigueaion:  |JTAG ready @

Irdes | Inctlancs 10 Shahis it 1] T M

a4 U TH Nk U & Fzin] mad il 3 A
0 MYRM N g 8 RAM/MOM  Readw Hatdvare ||-'|5-B Blaster [USE-0) ;J Sebup.

Devic: | @1: EP3CSS [MI20FS00D) =] Scan Chan
Fie. .o | EI
L

*
=0 MEM
000000 B0 86 8C 92 98 FE AS Ah BO Be BC C1 Ce CBE DO DS DA DE E2 Es Ek ED FO F3 Fs F8 Fk FBE FD FE FE FF FF FF FE FE FD
000025 FB FA F8 FS F3 FO ED EA E6 E2 DE Dd DS DO CB C6 C1 BC BE B0 A AS 9E 98 92 8C 86 7F 79 73 6D 67 61 54 55 4F 49
000044 43 3E 39 34 2F 24 25 21 1D 19 15 12 OF OC O& 07 05 04 02 01 01 00 00 00 01 01 02 04 05 07 04 OC OF 12 15 19 1D
D0006F 21 25 2Ah 2F 34 39 3E 43 49 4F 55 5h &1 &7 6D 73 EF

B 5-25 F|H In-System Memory Content Editor iEEY AN HRYHERE
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Nega¥Wizard Plug-In Nanager [page 3 of 14]

E Parainstbér
Settings

ALTPLL

GanaraliModss |

PLL2O
ik
i inglkl frequandy: 20000 bz :}
MO | oecmtion Mode: Mommal otk

Chc | Ristio| Ph (dgif DT (8]

-] 111 000 ":[I-"'

Cyclone (11

Currently selected device Famiby:

#ble bo implemant the requested FLL

General

Which device speed grade wil vou be using?

What is the frequency of the inclock input?

B 5-26 HERAS BB inclk0 N 20MHz

~ Match project fdef ault
B L3
20 TuHz B




5.9

PLLA
i i
_Jnc u el frequare y 20 000 MHz ;I:i
:{E'r-ﬁ-.-d_ Ciparation Mode: Nomnal lock 1
| pldena
e | raela] Ph s OC (20
ch | 1h | oo | s000 )
Coypclorm 1
T
PLLAD
! izl draquatrey 20 D00 MHs Eu}
prese Cpspramion Meds: Harmol o,
folena | o I -l cd
Cik P g BC (2% Jock
of | & | 00 | 5000 =
el | &2 | 600 | &0.00 |
ol Ji1 | TG | S000

5 N B ER A 73

Able to implament the requested PLL
Dpbiona inputs

»| Creste an 'areget’ input bo asynchronoushy resat the PLL
+ Creste an 'pfdena’ input to selectively enable the phase freq. detector

Lok output
! Create Tocked output

B 5-27 wEEGES

©2 - CorefExternal Cutput Clock

Able bo implament the requested PLL
= Lise this clock
Clock: Tap Settings
Requested settings Actual settings
=) Enbar output clock Frequency'! 200 MHz = 20, OO0
Enter output clock parsmeters:
Clock meltpl stion factor 3 10
:
(Chock gvtsion Fackor i 1
Clock phase shit 750 B iy BB 0.00
Phase shift step resclution{ps)
Clack duty cycle (%) s0.00 oo 50,00

P 5-28 75 0 B9%IESNEE Y 200MHz




EDA

e

=K

L

.

<

_?

5-1 BERAEHEHRET

[ 5-10]
WIDTH
DEPTH

g3
256

.
,

ADDEESS RADIX = HEX
DATA RADIX = HEX ;
COMNTEMNT

aao:
10:
20:
30:
40:
50:
a0:
70:
80:
90:

oo;
oo;
oo;
oo;
oo;
oo;
aa;
aa;
oa;
oa;

END

f

o1

11:
21:
31:
41:
51:
al:
71:
g1:

91

BECIN

:00;
01;
0= ;
0z=;
04;
os;
0&;
av;
0a;
:09;

0=

12:
Y
32
4.2
52
Bz :
T2
B=:
ERE

:00;
0z;
04;
0&;
aoa;
10;
1=2;
14;
la;
15;

03:
13:
23
33:
43:
53:
B3
73
83:
893

oo ;
03 ;
0&;
o9 ;
12
15;
15;
21;
24 ;
27 ;

Od:
14:
24
34
44
54
B4 :
74
g4:
94

fill;

oo;
04;
oa:;
12;
la;
20;
2d;
28;
Y
D 6;

)

05:
15:
25:
35:
45:
a5
B5:
75:
85:
95:

41

oo;
os;
10;
15;
20;
25;
30;
35;
40;
45;

iy

O&:
16:
26
36:
45:
S6G:
B6:
7a:
B&:
96

oo;
O&;
1=;
13;
=4;
20;
zh;
42;
43;
54;

o7:

17:07;

27
37
47
a7
B7:
7
g7
97

Fx.y)= \fsmﬁ (2700y) + 2CO5* éx}

oo;

14;
21;
28;
35;
42 ;
49;
S6a;
B3 ;

0g:

15:08;
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[8]5-12]
module 2IN_ GHMT (RET, CLE, EN, Q,AR] ;
output [7:0] Q ; output [6:0] AR ; //arse7{rHicht B8 HimkL A
input EMN,CLE,EST ; wire [6:0] TME; req [6:0] Q1 ;
always (@ (posedge CLE or negedge RST )
1f (IRST) Rl <=7TBOOOOOOO;
else 1f (EN) 0l <= Ql+1 ;
else Q1 <= 0Ql;

azsign TMP=Q1; az=ign AR=TME;
ROM78 IC1({.address(TMP), .inclock (CLE), .q (@ J://{HbRoM7S. v
endmodule

[f]5-12] roM78.w
module ROM7E (address, inclock, gl
input [6:0] address; input incleock; ocutput[7:0] o;
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Spt = Asmot=Asm(2nf_ t) (5-1)
6 =2nf .t (5-2)
-~ n f-:uut
AB=2nf T, =— (5-3)
:tc].k
B f f
if:ﬂ, BM:gN.ﬂ (5403
2 fc]k fc]J{

y B '

-

S, =Asin(®, , +A0) = Asm{— B, , + By q = Af, By | +By, ) 55

b - 2 (5-6)
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