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MegaWizard Plug-In Manager [page 1]

The Megawizard Plug-ln Manager helps you create or modify
dezign filez that contain cugtom warations of megafunchions.

Which actioh do you want to perfarm?

* Create a new cuztom megafunchion varatiors

" Edit an existing custom megafunction variation

Copyright 1331-2007 Altera Corparation

Cancel | < Back ” Hewt > I Einizh |

Figure 2 l{ 22 LPM Function
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Mega¥izard Plug-In Manager [page 2a] x|

Available kegafunchions:

Altera Excalibur Mioz(tm]
-8 arithmetic
~|7] ARM-Based Excalibur
-8 gates
El{ﬁ' shorage

-] ALTCAR
A2 ALTOPRAM
i LPM_FF
LPH_FIFO
LPk_FIFO+
LPk_LATCH
: LPk_Rab_DP
17 LPM_Ram_DP+
141 LPM_Ram_I0
7 LPM_ROM
LPH_SHIFTREG

Which megafunction would you like to cuztomize? Select a
megafunction from the list at left.

“Which type of output file do pou want to create?

i~ aHDL
" WHDL
= “erlog HOL

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

IE:WD‘E-.DW_FAEWtestwverilng_lpm_e:-:"?"?‘ramEEE:-:E

Maote: To compile a project zuccezsfully in the Quartus |
zoftware, your design filez must be in the project directon or
a uzer libram that you specify in the Uzer Libraries tab of
General Settingz command [Project mern).

Y'our current uger library directaries are;

Cancel | < Back | et » | Eiriizh |

Figure 3 LPM Function 2| A1E4
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/Z <= Parameter £ X & ot= StHOICH.. Figure4 M & X & StCt...

MegaWizard Plug-In Manager - LFM_RAM_Di() [page 3 of 5] x|

How wide should the ‘g’ output bus be? g ~| bits
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e datag7.0] o701 Haw wide should the 'addreszs’ input bus be? |8 | itz
—] e
et adicirezz[7.0] whhich portz hould be registered?
e inclock v 'data’ input part
V¥ ‘address' input port

[ g output port

Cancel | < Back | Hest » | Einish |

Figure 4 &l/&3 Parameter & X|H™

Figure 5 = X2 Bt 1% = RAM Memory 2| D8t XIZ L %%E _1&0ICh.. LPM_RAM _DQ 2
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3t S| “Implement logic cells only, even if the device contains EABs or ESBs"= LIl Memory
Block O = FLEX 10K L+ APEX 20K 2| &< LPM_RAM DQ £ 2BE ArE X Logic 0| & &l = Logic
Element £ AtE3t0! & 6tek= Option 210, R &4 tE X KH&IQ] BHEHO Eed QUCEH..
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MegaWizard Plug-In Manager - LPM_RAM_Di) [page 4 of 5]

rarm2ahxa
data[7..0]

gl7..0]

e
addresz[7..0]
inclock

TTT 1

— Do pou want to zpecify the initial content of the memon’? —

" ez, usze this file for the memany content data

[v'ou can uze a Hexadecimal [Intel-farmat] File [ hex] or

a Memaory [nitialization File [.mif].]
Browse, . |

File name: I

[ Implement with logic cells only, even if the device
containg EABs or ESEs

Cancel | < Back | MNewt > | Einizh |

Figure 5 Memory LI 52| =7|gt MH

Figure 6 2 MegaWizard Plug-In Manager 2| X&3H 22 Finish HEZ
...

MM
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a2t =2 LPM_RAM_DQ Function Ol

[.b=f].

MegaWizard Plug-In Manager - LPM_RAM |

Click Finizh to create the custom megafunction wanation, an
AHDL Function Protatype in an [nclude File [Linc], a YHDL
Component Declaration File [.cmp), and a Elock Symbol File

The Megatsizard Flugln Manager will create the following files:

DQ [page 5 of 5] -- Sum

CACADYY_FAEY testtvenlog_lpm_exiramz56x3.v
CACADYY FAEYW testverlog lpm_exWiram256x2.inc
CCADY_FAEW testvenlog_lpm_ext'ram256x3.cmp
CACADYY FAEW testverlog_lpm_exram256:2. bsf

Cancel | < Back | Hest > | Einigh I

Figure 6 MegaWizard Plug—In Manager 2| =&3lH

Olett 201 2= ot t
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e ram256x8.bsf / ram256x8.cmp / ram256x8.inc / ram256x8.v / ram256x8_bb.v /
ram256x8_inst.v

* bsf IH2 2 Schematic =2 Al AFE &= Symbol T2 0] 12, *.cmp I 2 VHDL Coding Al AFE &=
Component #&20| A2ol& T0I0f, *.inc = AHDL Coding Al AF2%= Function 0] &2ol&
I 0ICH...

*v Y S0l A ME Verilog-HDL 2 &S [} AtZE0Xl= IHZ S0IC.. ram256x8.v = Quartus
II Ot Compile Al & M2 &Zxot= W 0|2, ram256x8_bb.v 2t ram256x8_inst.v = At& X Verilog-
HDL Code 0fl &2 SI{MOF & £20| H2lE T2 =0ICh..

e ram256x8.v IIt<...

// megafunction wizard: $LPM_RAM DQ%
// GENERATION: STANDARD

// VERSION: WM1.O0

// MODULE: lpm ram dg

A —
// File Name: ram256x8.v

// Megafunction Name (s) :

// lpm ram dg
A ——
// R R R R R R R R RS S SRS SRR S S SRR R R R LR R R SRR R R R RS EEEEEREEEEEEEEEEEEREE SRR

// THIS IS A WIZARD-GENERATED FILE. DO NOT EDIT THIS FILE!

// R EEEE SRS SR SRS RS EEEE LR SR SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

//Copyright (C) 1991-2001 Altera Corporation

//Any megafunction design, and related net list (encrypted or decrypted),
//support information, device programming or simulation file, and any other
//associated documentation or information provided by Altera or a partner
//under Altera's Megafunction Partnership Program may be used only to
//program PLD devices (but not masked PLD devices) from Altera. Any other
//use of such megafunction design, net list, support information, device
//programming or simulation file, or any other related documentation or
//information is prohibited for any other purpose, including, but not
//limited to modification, reverse engineering, de-compiling, or use with
//any other silicon devices, unless such use is explicitly licensed under
//a separate agreement with Altera or a megafunction partner. Title to
//the intellectual property, including patents, copyrights, trademarks,
//trade secrets, or maskworks, embodied in any such megafunction design,
//net list, support information, device programming or simulation file, or
//any other related documentation or information provided by Altera or a
//megafunction partner, remains with Altera, the megafunction partner, or
//their respective licensors. No other licenses, including any licenses
//needed under any third party's intellectual property, are provided herein.

module ram256x8 (
address,
inclock,
we,
data,
q) ;

input [7:0] address;
input inclock;
input we;

input [7:0] data;
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output [7:0] q;

wire [7:0] sub wireO;
wire [7:0] g = sub wire0O[7:0];

lpm ram dg lpm ram dg component (
.address (address),
.inclock (inclock),
.data (data),
.we (we),
.q (sub_wire0)) ;
defparam
lpm ram dg component.lpm width = 8,
lpm ram dg component.lpm widthad = 8,

lpm ram dg component.lpm indata = "REGISTERED",
lpm ram dg component.lpm address control = "REGISTERED",
lpm ram dg_component.lpm outdata = "UNREGISTERED",
lpm ram dg component.lpm hint = "USE EAB=ON";
endmodule
A —
// CNX file retrieval info
2

// Retrieval info: PRIVATE: WidthData NUMERIC "8"

// Retrieval info: PRIVATE: WidthAddr NUMERIC "8"

// Retrieval info: PRIVATE: RegData NUMERIC "1"

// Retrieval info: PRIVATE: RegAdd NUMERIC "1"

// Retrieval info: PRIVATE: OutputRegistered NUMERIC "O"

// Retrieval info: PRIVATE: BlankMemory NUMERIC "1"

// Retrieval info: PRIVATE: MIFfilename STRING ""

// Retrieval info: PRIVATE: UseLCs NUMERIC "0"

// Retrieval info: PRIVATE: DataBusSeparated NUMERIC "1"

// Retrieval info: CONSTANT: LPM WIDTH NUMERIC "8"

// Retrieval info: CONSTANT: LPM WIDTHAD NUMERIC "8"

// Retrieval info: CONSTANT: LPM INDATA STRING "REGISTERED"

// Retrieval info: CONSTANT: LPM ADDRESS CONTROL STRING "REGISTERED"
// Retrieval info: CONSTANT: LPM_OUTDATA STRING "UNREGISTERED"

// Retrieval info: CONSTANT: LPM HINT STRING "USE EAB=ON"

// Retrieval info: USED PORT: address 0 0 8 0 INPUT NODEFVAL address[7..0]
// Retrieval info: USED PORT: inclock 0 0 0 0 INPUT NODEFVAL inclock
// Retrieval info: USED PORT: we 0 0 0 0 INPUT VCC we

// Retrieval info: USED PORT: g 0 0 8 O OUTPUT NODEFVAL g[7..0]

// Retrieval info: USED PORT: data 0 0 8 0 INPUT NODEFVAL datal[7..0]
// Retrieval info: CONNECT: @address 0 0 8 0 address 0 0 8 0

// Retrieval info: CONNECT: @inclock 0 0 0 0 inclock 0 0 0 0

// Retrieval info: CONNECT: @we 0 0 0 O we 0 0 0 O

// Retrieval info: CONNECT: g 0 0 8 0 @g 0 0 8 0

// Retrieval info: CONNECT: @data 0 0 8 0 data 0 0 8 0

e ram256x8_bb.v I} ...

//Copyright (C) 1991-2001 Altera Corporation

//Any megafunction design, and related net list (encrypted or decrypted),
//support information, device programming or simulation file, and any other
//associated documentation or information provided by Altera or a partner
//under Altera's Megafunction Partnership Program may be used only to
//program PLD devices (but not masked PLD devices) from Altera. Any other
//use of such megafunction design, net list, support information, device
//programming or simulation file, or any other related documentation or
//information is prohibited for any other purpose, including, but not
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//limited to modification, reverse engineering, de-compiling, or use with
//any other silicon devices, unless such use is explicitly licensed under
//a separate agreement with Altera or a megafunction partner. Title to
//the intellectual property, including patents, copyrights, trademarks,
//trade secrets, or maskworks, embodied in any such megafunction design,
//net list, support information, device programming or simulation file, or
//any other related documentation or information provided by Altera or a
//megafunction partner, remains with Altera, the megafunction partner, or
//their respective licensors. No other licenses, including any licenses
//needed under any third party's intellectual property, are provided herein.

module ram256x8 (
address,
inclock,
we,
data,
q) ;

input [7:0] address;
input inclock;
input we;

input [7:0] data;
output [7:0] qg;

endmodule

e ram256x8_inst.v I} ...

ram256x8 ram256x8 inst (
.address ( address sig ),
.inclock ( inclock sig ),
.we ( we_sig ),
.data ( data sig ),
.q ( g_sig )

ro

0l129 AL2UHME &2 AZ S IS0l MegaWizard Plug-In Manager OlA MAEE TS
FRIXIE Z200H S0HF0{0F &S L X200 SHCE...

Verilog-HDL Coding

t0d Coding = ot OfcHet ZCh..

o]

OlHl= AFEAL Code € HAE XtHIOICH. A8Es H#UZ2
0¥ 2 Ipmramdg_inst.v & Jt & 8tCt...

rar2aE 0
id[r.0] e data[7. 0] gl7..0] = UTEIL =, qout[7..]
e | —— e
alf..0] | — addrezz[7 0]
clk | — inclock
inst
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e Ipmramdq_inst.v I}...

module lpmramdg inst (
we,
clk,
a,
d/
gout
)i

input we;

input clk;

input [7:0] a;
input [7:0] d;
output [7:0] gout;

ram256x8 ram_inst (.we(we), .inclock (clk), .address (a), .data(d), .g(gout)) ;

endmodule

O 210ICHF ram256x8_bb.v 2| LIE= S A6t Source Code 2| St L 2™ A Xl Source Jf
2t ECH.. (Source =20l ram_inst 2t= Instance Name 2 Jt& ram256x8 Module 0| AMZ
CASCDZ.)

o 24 &l Ipmramdg_inst.v IH...

module lpmramdg inst (
we,
clk,
a,
d,
gout
)i

input we;

input clk;

input [7:0] a;
input [7:0] d;
output [7:0] gout;

ram256x8 ram_inst (.we(we), .inclock (clk), .address(a), .data(d), .g(gout)) ;

endmodule

module ram256x8 (
address,
inclock,
we,
data,
q);

input [7:0] address;
input inclock;

input we;

input [7:0] data;
output [7:0] q;
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endmodule

LeonardoSpectrum for ALTERA Levell 2000.1b £ AIE5l0d
g5l

-~

Verilog-HDL Code Ot 28 E/ALBZ OlMl= =28y
SHHOICH.. OIDI0lA= ALTERA 2F OEM H XS W
Levell 2000.1b E AIE5StH &S &HCH..

£ (Logic Synthesis Tool)2 JtXl ] 842 &
Exemplar 2| LeonardoSpectrum for ALTERA

&2 ALTERA OlAl HIE0ot= LeonardoSpectrum & ALTERA Device 2tS &EIGIH &= &=
UM, && License = VHDL 2H2 &&=+ UNHU =& Verilog-HDL 2H2 &&t s+ Us
9| License Jt HEAQIXIE HHM =QIGHHOF &tLt.. =& EZ0| JALHH

License Bt= =22 Xl
& 20t SYGLC...
. Exemplar Logic-LeonardoSpectrum Level 1 Altera - [Information ReadOnly] . [JSEIE|
L5 File Edit Miew Tools Window Help o =/ |
| |mEa w2 pER @0 osEs [+ @ ||m.|uz|e||@]

== =

Quick Setup I (@ Info: Attempting to checkout a license to run as LeonardoSpectrum Level 1 Altera
@ Info: License passed
Fiun the entire flow from this one condensed page. Specify your souce dession history will be logged to file 'C:/CAD/ FAF/test/lpmrawdg ex/exemplar.his'
files(s), technology and desired frequency, then press Run Flow, [® Info, Working Directory is now 'C:\CADY_FAE)test\lpmramdg_ex'
“Technolo oot W Info: system variable EXEMPLAR set to "c:cad)fpgadvexemplar™
Al £l3 — I E e W Info: Loading Exemplar Elocks file: c:)\cad'fpgadv\exemplar/data/xuplrblks.ini
E- Altera priamaa inst. v Meszages will be logged to file 'C:/CAD/ FAE/test/lpuramdg ex/exemplar.log'...
- #EER 1K LeonardoSpectrum Level 1 Altera - w20001b.106 (Release Production, compiled Dec 4 :
- APEX 20K Copyright 13%0-2Z000 Exemplar Logic, Inc. All rights reserwved.
- MPEX 20KE
- FLEX 10K .
FLEX 10K& -- Welcome to LeonardoSpectrum Lewel 1 Altera
- FLEX 10KB -- Fun By cwyang@CWTANG
- FLEX 10KE -- Fam Started On Sun Apr 01 07:21:35 Forea 3tandard Time 2001
FLEX BK ==
- FLEX 8K -=get_working_dir C:/CAD/ FAE/test/werilog_lpm_ex
e MAX30004 j ] |Infc|, Working Directory is now 'C:\CADY_FAE%\test\werilog_lpm ex'
Device:
EPZ0K30EFC144 =
Open files:
Spead Grade:
vl “Working Directory:

Corstrain ‘

Clock Frequency Mhz

Optinni
[ Extended Optimization Effort I Preserve Hierarchy |

Output File: IE' ACAD/_FAE Atest/verilog_lpm_ex/lprramda_inst.edf

Place And Roul
™ Run Integrated Place and Foute:

(
[
o |
(

Run Flows | Help |
- _'I_'I

AT ETE e reen Transcript IFiItaled Tramscrintl

Ready | [working Directory: ... Wrestfveriog_lpm_ex |tine 18 Col 1

Figure 7 LeonardoSpectrum 2| X7| Aleli 5}

(W

0410l A= LeonardoSpectrum 2| XHAISH AlSH S MEFSHTE...

SHAl FYEHES MegaWizard Plug-In Manager £ 2HE *v II2E2 4 ILSE0
TZEAIIHE SLElie A0ICh.. 2M JIZ2 HERZUAM LS0l QLSS Quartus I It

Compile = =& FX&= L S01J] H20IC...
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HIIOAE AHEXDE &t Ipmramdg_inst.v 2t &t S otHECH. OII0A= BEAl & 6H0F
g FP20s dHotD g4dS otLh. o= evice = EP20K30EFC144-3 OILCt.. Oici=

B0 o=

LeonardoSpectrum for ALTERA Levell 2000.1b il Al & &t Log Ol Ct...

Info: Attempting to checkout a license to run as LeonardoSpectrum Level 1 Altera
Info: License passed

Session history will be logged to file 'C:/CAD/ FAE/test/lpmramdg ex/exemplar.his'
Info, Working Directory is now 'C:\CAD\_ FAE\test\lpmramdg ex'

Info: system variable EXEMPLAR set to "c:\cad\fpgadv\exemplar"

Info: Loading Exemplar Blocks file: c¢:\cad\fpgadv\exemplar/data/xmplrblks.ini
Messages will be logged to file 'C:/CAD/ FAE/test/lpmramdg ex/exemplar.log'...
LeonardoSpectrum Level 1 Altera - v20001b.106 (Release Production, compiled Dec 4
2000 at 17:05:11)

Copyright 1990-2000 Exemplar Logic, Inc. All rights reserved.

-- Welcome to LeonardoSpectrum Level 1 Altera

-- Run By cwyang@CWYANG

-- Run Started On Sun Apr 01 07:21:35 Korea Standard Time 2001

-- <- OGII|DIXIIF Tool &OIA HRE =T/ Log 0/LF.

->set_working dir C:/CAD/ FAE/test/verilog lpm ex <- FYEH £E.

Info, Working Directory is now 'C:\CAD\ FAE\test\verilog lpm ex'

-> gc_read_init

-> gc_run init

->set input file list { C:/CAD/ FAE/test/verilog lpm ex/src/lpmramdqg inst.v }
< B4 1Y &5

C:/CAD/ FAE/test/verilog lpm ex/src/lpmramdg inst.v

->set part EP20K30EFC144 <- Target Device {41
EP20K30EFC144

->set process 3 <- Speed Grade A&

3

->set chip TRUE

->set macro FALSE

FALSE

->set area TRUE

->set delay FALSE

FALSE

->set report brief

brief

->set hierarchy auto TRUE

TRUE

->set hierarchy preserve FALSE

FALSE

->set output file C:/CAD/ FAE/test/verilog lpm ex/lpmramdq inst.edf  <-
BI&Z IS0 Netlist O NHEIEL 012 LE. (J/EFCZE Top Design Entity o IIZZ i
Sgot £F&L.)

C:/CAD/ FAE/test/verilog lpm ex/lpmramdg inst.edf

->set novendor constraint_ file FALSE

FALSE

->set target apex20e

apex20e

-> gc_read <- II2E Tool LUE EC/E0] S ZANY FEELE AIFELL.

-- Reading target technology apex20e

Reading library file ~c:\cad\fpgadv\exemplar\lib\apex20e.syn"...

Library version = 1.6

Delays assume: Process=3

-- read -tech apex20e { C:/CAD/ FAE/test/verilog lpm ex/src/lpmramdg inst.v }
-- Reading file 'C:/CAD/_FAE/test/verilog lpm ex/src/lpmramdqg inst.v'...

-- Loading module ram256x8

-- Loading module lpmramdg inst

-- Compiling root module 'lpmramdg inst'
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"C:/CAD/ FAE/test/verilog lpm ex/src/lpmramdqg inst.v",line
<- ram256x8 Module 0/ HIQLI D F&6tE=4H),

ram256x8 is empty.

22: Warning, module
FaEF ol = ZH0/CF.

-- Pre Optimizing Design .work.lpmramdg inst.INTERFACE

-- Boundary optimization.
Info: Finished reading design

-> gc_run

<- O/H|2E Synthesis HELCZE Z0/2H}.

-- Run Started On Sun Apr 01 07:25:24 Korea Standard Time 2001

-- optimize -target apex20e -effort quick -chip
Using default wire table: apex20e default

-area -hierarchy=auto

-- Start optimization for design .work.lpmramdg inst.INTERFACE

Using default wire table: apex20e default
est est

LCs Delay DFFs TRIs PIs POs

Pass

1 0 3 0 0 18
Using default wire table: apex20e default

8

-CPU- -
min:sec
00:00

-- Start timing optimization for design .work.lpmramdg inst.INTERFACE

No critical paths to optimize at this level
<- Synthesis Report J} EZEL[}..

EEE RS SRS E SRR SRS RS EEEEEEEEEEEEEEEEES

Cell: lpmramdg inst View: INTERFACE

EEE RS S S S SRS SRS SRR SRR SRR R EEEEEEEEEEEEES

Number of ports 26
Number of nets 52
Number of instances 29
Number of references to this view 0
Total accumulated area

Number of GND 1
Number of IOs 26
Number of VCC 1
Black Box ram256x8 1

HelHASE LIEHHL.

EEE RS S S S SRS SRS SRR SRR RS EEEEEEEEEEEEEEEEES

Device Utilization for EP20K30EFC144

EEE RS S S E S E SRS SRS SRR SRR SRR R EEEEEEEEEEEEES

Resource Used Avail Utiliza
I0s 26 92 28.26%
LCs 0 1200 0.00%
Memory Bits 0 24576 0.00%

L&) 8996101
227 hE20/CF.

Critical Path Report

Critical path #1, (unconstrained path)

NAME GATE

a(o)/
d(0)_ibuf/combout
ram_inst/data(0)
data arrival time

apex20 io input none f

data required time
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Black Box £ AiC2/HH4LCE&E LeonardoSpectrum

GENERIC BLACK BOX

* Kk kkkkkk

Library: work

* Kk kkkkkk

<- ram256x8 Module 0/ Block Box =

tion
<- Memory Bits 9 AIE&0/ “0"CF
£ ram256x8 0 SA0/%]

ARRIVAL LOAD
0.00 0.00 up 1.49
rom pin 3.13 3.13 up 1.49
0.00 3.13 up 0.00
3.13

not specified



data required time not specified
data arrival time 3.13

-- Design summary in file 'C:/CAD/ FAE/test/verilog lpm ex/lpmramdg inst.sum'

-- Saving the design database in C:/CAD/ FAE/test/verilog_ lpm ex/lpmramdqg_inst.xdb
-- Writing file C:/CAD/ FAE/test/verilog lpm ex/lpmramdg inst.xdb

-- Writing XDB version 1999.1

-- Writing file C:/CAD/ FAE/test/verilog lpm ex/lpmramdg inst.edf

Info, Writing xrf file 'C:/CAD/ FAE/test/verilog lpm ex/lpmramdq inst.xrf'

-- Writing file C:/CAD/ FAE/test/verilog lpm ex/lpmramdg inst.xrf

Info, Writing batch file 'C:/CAD/ FAE/test/verilog lpm ex/lpmramdq inst.tcl'

-- CPU time taken for this run was 1.81 sec

-- Run Successfully Ended On Sun Apr 01 07:25:26 Korea Standard Time 2001

0

Info: Finished Synthesis run <- logic Synthesis J} FAFCE ZTZE.

=840 FANCZ §H HHZHO Ipmramdg_inst.edf 2= EDIF Format 2| Netlist Jt
MECIH USE =g AT

Quartus II € AtE5610H Compile 52|

S HHEHE =0216tH MegaWizard Plug-In Manager £ AFE6H0] 444 & RAM256x8 Module 1t
LeonardoSpectrum 22 2HE LPMRAMDQ _INST.EDF 20| QJUSA0ICH.. Ol SH= 0FXe
SHZ ALTERA OIA HI33t= APEX 20KE Device € Compile Tool ! Quartus II € AtEdHH
Compile £ & &5t= SHAHOICE...

Quartus II € “| 2% File -> New Project Wizard...E & &3t M Project & 2+=Ct.. Figure 8 2
New Project Wizard 2| =J|&t&H0IC.. S22 H 0 2.
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Mew Project Wizard: Introduction

The Project "wizard helpz pou enter zettingz that apply to your entire project, including the
following:

# Project name and directan
# [ame of the top-level design entity
# Deszign files, other zource files, and libraries to be used in the project

Y'ou can change the gettings for an exizting project by munning the Project ‘Wizard again, or
with the General Settings command on the Project menu, Additional project-wide settings
can be specified with the fallowing Project menu commards:

#  Timing Settings

& [ption and Parameter Settingz
# EDA Tool Settings

&  Hevizion Contral Settings

Y'ou can specify the device and family used for compilation, and aother zettingz, with the
Compiler Settings Wizard [Processing menu].

[ Qun't ghow me thiz introduction agaire

Back I I et I Eimizh Cancel

Figure 8 New Project Wizard 2| =7|s}H

JOCHS stH2 X2 2= = Project It fIXIE 22 229 Project 01§ 12l
AEZ Top-Level Design Entity 01E= 2&ot= £=0ICh.. A=0l 2t2 25 KO0 ot=
Helgh &2 Project Ot XIS B2E S0 E= 222 Browse HEZ =21 L
Directory CHSIAI KO 2EHE &1 0t Ot *EDF Y2 H=2&0l= A0

LIHAI OS] BIztE =22 A& CL..

Select Directory =l
Laak. ir: I'a werilog_|pm_ex j = =5 Ef-
_src ram256x8.u:mp

= lpmramdq_inst.edf!  [#]ram256:8.inc
lprramdg_jinsk.sum ramzsexs.
Iprramdg_inst, kel ramzSaxs_bb.w
Iprramdg_inst. xdb ramzsexs_insk, v
Iprramdag_jnst, xrf

ramz56:s

Folder name: II::WE&DW_F.&EWtest’?’?‘verilng_lpm_e:-: Qpen

Cancel

i
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|Ct...

Et
0

& Project 0l A

al, Jr&
Lt= Select
|2 otH



New Project Wizard: Directory, Name, and Top-Level Enkiky x|

"what iz the working directory for this project? Thiz directon will contain design filez and
ather related fileg azzociated with this project. |F pou type a directony name that does not
exist, Quartuz [| can create it far pou,

II::WDE-.DW_F.ﬁ.EWtest‘?'ﬁ"verilng_lpm_e:-c

Ywhat iz the name of thiz project? [IF you wizh, you can uze the name of the project's
top-level design entity.

IIpmramdq_inst |

YWhat iz the name of the top-level design entity in your project? The Quartugz || zoftware will
automatically create Compiler and Simulatar zettings for the top-level entity you specify

it thiz wizard. After you create a project, you can add more top-level entities and create
Cormpiler and Simulator zettings for them with commandz on the Processing men.

Iprrarndo_inst |

Back I et Finizh Cancel

Figure 9 Project BHE7|

Figure 9 X& 2% MHALAU2H Finish E =4 M Project M &EAZS 2= 80}, Rel= XSTVHA
Ipmramdq_inst 2= OIS 2 JI&l Netlist £ Top-Level Design Entity 2 ot= LPMRAMDQ_INST ct=
Project £ 2t=ULH...

ol st & A

= -
=clgdEs dH

Netlist £ NS
CHBIGHK & Check

ro

Project -> EDA Tool Settings...& &1&6t0{ EDIF Netlist £ SH=M AtESt
t= SAHOICH.. (OISHHE RAIGHLD HEE2 Compile 2 &2& < Compiler 7+ EDIF
BN NsSC2 =cIgHE2 EFE QAlotI)= otAlgH BHfel A O

t= S22 S0I&5 &tC..)

ol S ol

Design entry / synthesis tool: &S0 A 210t A2 E Tool = AE4EHCE.. f2l= ALTERA N Z 2
LeonardoSpectrum 2 AIE#H A 22 2 “Leonardo Spectrum(Level 1)"S HEHGIH SICH.. OKHES
= 83 2258
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EDA Tool Settings x|

Specify the ather EDA toolz - in addition to Quartuz -- that you will use on thiz
project. “ou can specify ather companies' toals for desian entry,
gpnthesiz, simulation, or tirming analysis.

Dezign entry/zunthesiz toal;
['r'ou can ovemde thiz zetting for an individual design file with the File Properties

commard]

<Mones j Sethings...
FPGA Compiler I - .

FPGa Compiler Il Altera Edition o flzztokizn
FPGA Express

Leonarda Spectrum
Leonardo SpectrumiLewel 1]

Synplify - .
s = Sethings... |

™| Bum thiz tooll automatically after, conmpilation

Timing analyziz toal;

|<N|:|ne> j Settings... I

™| Fun this tool automatically after compilation

Cancel |

Figure 10 Logic Synthesis Tool 2| AE4

M2t S3tCt.. Compiler Settings...0fl M Target
HetE Compiler Jt Xts2& &0t=J|= 8tC}h...) Start

Ol Ol=F2 &2 LetAQl Quartus II X &
Device € Holl=1 (2HF GIJIA HotAl &
Compilation & Al & &tCH...

HII0M = LeonardoSpectrum AN SeigiE EP20K30EFC144-3 2 & &85t Compile &S
=2 5tCt.. (Figure 11, 12 & X..)
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Compiler Settings

General Chips & Devices | bode I Sunthesiz & Fittingl "-.ferifin::ati-:nnl

Select the family and device you want ta target for compilation.

Changes apply to Campiler zettings lprramdg_inst!

Chip narme: Ilpmramdq_inst

Eamily:  [APEX20KE

— T arget device

* Specilic device selected in 'fvailable devices' list

" Auto device selected by the Compiler from the ‘available devices' list

Azzign Pinz... |

Axallable devices:

EP20K20EFCT144-3
EFZ20KE0EFCT144-3
EF20ET00EFCT 44-3

— Show in ‘Awvailable devices' list

FPackage: I FEGA vI

Fin count; 144

Speed grade: |3 vI

Core wolkage: 1.8%

-

] | Cancel

Apply

Figure 11 Compiler Settinfs & Target Device 2| ME4

verilog_lpm_ex'Wipmramdg_inst

Window  Help
2 cu |k? H@@ | ':fﬂ"@ [ | Ilpmrar
b ©

R

Figure 12 Start Compilation Button
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i’ Quartus II - c:WcadW _faeWtestWverilog_lpm_ex'Wipm. =151 x|
File Edit “iew Go Project Processing Tools  Window Help

BH (@b RE[o oW [[SFE > o w [mamane P g xmE|
RePNLEELS LY
=lxl
a Compilation Hierarchies
IE‘ lpmramdg_inst
=8 @D Project Settings
= @a Results For "lpmramdg_inst" Co
- Summary
g% EDmDHT: Settings Processing status Fitting Successful
é@ FI‘:;‘:;IIEG:WEW APEX Fitter type used Advanced PowerFit Fitter
é% Device Options Timing requirements/analysis status  No requirements
[ Resource Section Chip name Iprramda_inst
- — - - »\;J Messages Device name EP20K30EFC144-3
™2 Hierarchies | B Files I #H Design U""tSI &b Equations Total logic elements 0/120000%)
&8 Pin-Out File Total pins 26/93[27 %)
=& Timing Analyses Tatal ESB bits 2048/ 2457618 %]
Madule R Processing Time:
Processing Total
- Initialization x|
=l Compiler Total .

-~ Database Builder
- Logic Synthesizer,

Fitter

Asgzembler

Delay &nnotator
- Timing Analyzer

@ Full compilation was successful

4] http:f/wwrw. altera. com

compite A, e

x| ‘B Timing characteristics of device EP20K30EFCT 44-3 are preliminary =l = §uartus II Tcl Console =
] Found pins functioning as undefined clocks and/or memory enables £}

-2 Mo valid register-to-register paths exist for clock clk

75,) Design Iprramda_inst: Full compilation was successful. 0 enors, 2 warnings j L

| =

“t 3'Mesaage‘ﬂnf19 j 100%
For Help, press F1 hwm = | Cormpiler Idie [
ﬂStartI“ e H 0 ES |J B windows Commander 4 5., | B mjHd-an-10 - Microsoft W, .. IIQ Quartus II - c:WcadW ... IE»ﬂﬂlﬂ& Pt T gl Y ] _

Figure 13 MAX 2 2 Compile 0] 22 &l 3™

K=WtX el HEUZ M0l & A[ACHH Compile 2 EE2 M EL01 & EAO0ICH.. 2tef S2H0il Error Jt
2ASHOE OCEI Z2RAHL HIHZ2 2201 JACHs 2H0I122 CHAIEHEH Z2&TH 20| HHetCt...

Quartus II 2| otH0l= Compile S0l ZM5t= 2+E Message E H AlIGtH= Messages 20| A=,
Otciiet Z2 LHESO0| EAIZI }_SA0IC.. EIXNE H4HEH,

Info: Found 1 design units and 1 entities in source file
C:\CAD\ FAE\test\verilog lpm ex\lpmramdg inst.edf <- Top-Level Design
Entity O/ LPMRAMDQ INST.EDF £ E0IH=E 22/FLL.

Info: Found entity 1: lpmramdg inst
Info: Found 1 design units and 1 entities in source file
c:\cad\_fae\test\verilog lpm ex\ram256x8.v <- MegaWizard Plug-In Manager OfA{
A5 LM 23 A Module O/ ram256x8.v J} Compile HEWAHOF ZEES 20/8t+ QILC}..

Info: Found entity 1: ram256x8
Info: Found 1 design units and 1 entities in source file
C:\CAD\ALTERA\Quartus\libraries\megafunctions\lpm ram dq.tdf

Info: Found entity 1: lpm ram dq
Info: Found 1 design units and 1 entities in source file
C:\CAD\ALTERA\Quartus\libraries\megafunctions\altram.tdf

Info: Found entity 1: altram
Info: Implemented 34 device resources

Info: Implemented 18 input pins

Info: Implemented 8 output pins

Info: Implemented 8 RAM segments
Info: Selected device EP20K30EFC144-3 for design lpmramdg_ inst
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Info: Started 1 fitting attempt on Mon Apr 02 2001 at 01:19:44
Warning: Timing characteristics of device EP20K30EFC144-3 are preliminary
Warning: Found pins functioning as undefined clocks and/or memory enables
Info: Assuming node clk is an undefined clock
Info: No valid register-to-register paths exist for clock clk
Info: Design lpmramdg inst: Full compilation was successful. 0 errors, 2 warnings

Ol 0lli= Quartus II 2| Workplace 0l 1= Ipmramdg_inst Compilation Report 2| Summary 22
ATHEXE...

Lot e 3l2= 2% 256x8bit RAM B S0 U= 3 Z20IC.. Summary 22 28 2219
Ol & X & Logic Element = & ™3] otLtE AFEEIX| 241D, X ESB 2t 22l= Memory Block 2H0|
2048bit £ 22122 LI2IULC...

€ [pmramdqg_inst Compilation Report I =1
% Legal Motice
t %I:l Project Settings
El%a Resulks For "lprmramdg_inst" Co
- =HEE Summary
gf E!:lmpilei-: LS Processing status Fitting Successul
%@ FIIDE;f;Ta:'-.-'iew APES Fitter type used Advanced PowerFit Fitter
. . Timing requirements/analyziz statuz Mo requirements
- =HEE Device Options _ _
#-¢&5h(_] Resource Section Chip narne Iprararndg_inst
’E} Messages Device name EF20K.30EFCT 44-3
%rh Equations Total logic elements 0A120000%]
&3P Pin-Out File Tatal pirs 26/ 93 (27 %)
-1 Timing Analyses Tetal ESE bits 2045 / 24576 (8% )
- ¢=HE Processing Time
4] | ]
Figure 14 Compilation Report
O0l2M LPM_RAM_DQ Function 2 &&35t At&X+ Verilog-HDL O| LeonardoSpecrum 2| &4 U8 2
HA Quartus II Compilation Nt Xl H&6HH 0120 BES i*‘ﬂ%*# UCH

OrXIOH

XI27tX 22l= LPM Function £ A28t Verilog-HDL £ 3 Party Synthesis Tool 2! Leonardo
Spectrum Ol HEH &&= ot=Xl, Jdelld Quartus II HiM= HEAIC=Z Complle 0l 0120
K=kl 4HZ/UCH.. OIIM= Exemplar A2l Tool 2 JtXILD GE SAKICH CHE Tool =2

MEBTILRE BECE ML= PRS0 AFHAN ASHES Il HY $i; T X5t
Tels WSS ¥ 2H Q0 Bots ZNE B4US H0ICH.,
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