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FlowGuideO 0 0 0O O ateraflexlOk 0 00 RunFlowGuideD OO OO0 oOoQOO
oo obouououooooboguogo
0000 AlteraFLEX10K OO O OO0OO0O0O00O0O

load_library flex10

load_modgen flex10
0000000000000 Ilpm packvhdOOOOOOOOOO

auto_read ALTERA -work work -format VHDL D:/boo/Lpm_pack.vhd
000 lpm ramvhdO O OO0

auto_read ALTERA -work work -format VHDL D:/boo/lpmram.vhd

oo0ooooboooooon
optimize .work.Ipmram_16_8.alterafit -target flex10 -effort Quick -chip -area

0o00dobOOodoooobooooooon
report_area-cell_usage-all_leafs

R S S S O O R S R O

Cell: Ipnram 16_8 View alterafit Li brary: work

R I S O O S O I O

Cel | Li brary References Total Area

QUTBUF flex10 16 x 1 16 OUTBUF

| NBUF flex10 27 x 1 27 | NBUF

| pm ram dg_16_LPM RAM DQ 8 UNUSED UNUSED REG STERED REG STERED REG STERED UNUSsed  wor k 1
X 1 1

| pmram dg_16_LPM RAM DQ 8 UNUSED UNUSED REG STERED REG STERED REG STERED UNUSED

Nurmber of ports : 43
Nunmber of nets : 86
Nunmber of instances : 44
Nunmber of references to this view: 0

Total accumul ated area :

Nunmber of QUTBUF : 16
Nunmber of | NBUF : 27
Nurrber of | pm ram dg_16_LPM RAM DQ 8 UNUSED UNUSED REG STERED REG STERED REG STERED UNUSED: 1

ooobdUllpmUObODbODODODODODODODOOOOOO
gooobobbo ebiFO00b0DOoODOoonooooooooouooooooboon

00o0ooboooooon
view_schematic

00000000 oo lpmpdfDO000000O0O0OOMM

Systems[WorkshopOInc. 1998/8/ 0 1



gogoo oo

auto_write -format EDIF ./I[pmram_16 8.edf

-- Applying renaming rule 'ALTERA’ to database
Warning, Renaming will cause your database to change
-- Calling set_altera_eqn to set up writing Equations
Info: setting edif_eqn_or to +

Info: setting edif_eqn_and to

Info: setting edif_eqn_notto’

Info: setting edif_eqn_not_is_prefix to FALSE

Info: setting edif_function_property to lut_function

-- write -format EDIF ./l[pmram_16_8.edf

-- Writing file ./ [pmram_16_8.edf

oooobboooboobobd

0000000000 lpmram 16 8.edf OO0D0O 00000 OMaxpuls2 O
oottt uobboboobouobougbouobougo
O000D000000D00000O0 "Edf Reader Setting” Vendor: Exemplat] O [
O O Show LMF Mapping Messages D 0 O O 000 00dodooOooOoOog

bbb Kboooooooboboboooooobobboooomo

guobobboobgoooobooobobb b oo oooobbd
guobuobobugoooobobobmbuoooobbbouoooooooo

000000000000MO00000000000000000 maxpulus2
guoboobobogoooooood

O000O00O0lpmOO0O0 D000 000000000000 O000O000O0

00000000000000000000000 0000 000000000
000000000000000000000000
-- package Ipm_component isin c:/maxplus2/vhdl87/Ipm/lpm_pack.vhd
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MaxPl usl| basic nethod to conpile RAMinto 10K EAB

This design is copied from maxpl us2 hel p wi ndow and adj usted so that to
conpile with | eonardo synthesis. ( Actually in such cases, there will be
nothing to synthesis at all)

Pl ease be noticed that such description, calling altera s conponent |ibrary
and just sinply connect signals to it, surely is a non-re-targettabl e (al npost
meani ngl ess) vhdl style.

Still, if thisis the first step of your learning VHDL synthesis, it m ght
be a good exanple to see how it controls ALTERA-fitting nechanisns.

If this design is read into | eonardo, and is targeted to 8K or 7K devi ce,
the edif output will be tightly related to ALTERA's 8K or 7K devi ce.

Though target famly is prefixed by EDIF file, if once you conpiled it and
fitted it to prefixed device famly, you can switch the target device to
any device within ALTERA' s product, provided its size and resorces.

It wll be a fun to see this Ipmmamvhd fits into a single 10K10 device
in 10 seconds, and to see what happens when targetted to 81500, a | argest
device in 8K famly.

Provi ded you read the | pm pack.vhd first then | pntam vhd next, |eonardo
conpiles the design into edif which is fittable back in maxplus2.

The sinplest way is to copy a | pm pack.vhd from c:/ maxpl us2/vhdl 87/1 pm
and read it into | eonardo.

—_—_=_==== Ieonardo S - . . . . . . . . . . . . . . . . . . . . . . . . . . .
( Here you prefix target to ALTERA / 10K)

| pm _pack. vhd <---- Appliable to ALTERA devi ce only.
+) | pnram vhd

| pm ram 16 8. edf

======== naxblusZ ( edif reader + vhdl-witer )=================
( As prefixed in | eonardo phase , device should be 10K)

| pnr ~9cc. XXX ... vho/pof/sof/etc ( <==Ilpmram116 8.vho )
== Vsysten]:::::::::::::::::::::::::::::::::::::::::::::::
cd d:/vsys doc/lpnramdir/leo_ramedf : change directory
proj ect/ new d:/vsys_doc/lpnmramdir/|l eo_ram edf/vsystem i ni
vliib work
vcom | pnr ~9cc. vho
vsim

( WIIl be a good idea to prepare sone test-bench in advance.)

library ieee;
use ieee.Std_Logic_1164. al | ;

[ibrary | pm
use | pm | pm conponents. all;

-- To conpile this VHDL, you should set @onpile /Mnu/ Qoptions/ UserlLibraries

Add library path c:/ maxpl us2/vhdl 87/1 pm

package | pm conponent is in c:/maxplus2/vhdl 87/1 pm | pm pack. vhd
| pmramdqg conponent is in this package.



sinple | pnram
- - You will find port-nanes and its-types of the conponent in this file.

70 -- library work;
-- use work.ramconstants. all;

-- This "ramconstants" seens to be generated by hi gher wrapper

-- (could be .gdf) and is of no use for vhdl-top design such |ike
75 -- this exanple.

ENTITY | pnramis

GENERI C( DATA W DTH : natural :=16; -- Remind you can assign these
80 ADDR WDTH : natural :=8 ); -- val ues from hi gher |ayer.
PORT(
dat a IN Std_Logi c_Vector (DATA WDTH 1 downto 0);
address : IN Std_Logic_Vector (ADDR WDTH 1 downto 0);
we . IN Std_Logi c;
85 inclock : IN Std_Logi c;
outclock: IN Std_Logi c;
q : QUT Std_Logic_Vector (DATA WDTH - 1 downto 0));
END | pnr am
90 architecture ALTERAFit of lpnramis
Begi n
inst_1: | pmramdq -- This is the KEY to | pm functions.
Generic Map( | pmw dthad => ADDR_W DTH,
95 pmw dth => DATA WDTH )

PORT Map( data => data,
address => address,

we => we,
i ncl ock => incl ock,
100 out cl ock => out cl ock,
q=>9q
)
END ALTERAFi t ;
105
-- The conponent "I pmramdq” in the package "I pm conponent™ describes an
-- interface between VHDL and AHDL/ TDF descriptions as |isted bel ow
110 --

-- conponent LPM RAM DQ
- - generic (LPM W DTH: positive;
- - LPM TYPE: string := L_RAM DQ
- - LPM W DTHAD: positive;
115 -- LPM NUMAORDS: string : = UNUSED,
-- LPM FI LE: string := UNUSED;
-- LPM | NDATA: string := REG STERED,
-- LPM ADDRESS CONTROL: string := REG STERED,
-- LPM QUTDATA: string := REGQ STERED;
120 -- LPM HI NT : string := UNUSED);
- - port (DATA: in STD LOG C VECTOR(LPM W DTH 1 downto 0);
-- ADDRESS: in STD LOGd C VECTOR(LPM W DTHAD-1 downto 0);

- - VE: in STDLOAFC :="1";
-- I NCLOCK: in STD LOJC :="1";
125 -- QUTCLOCK: in STD LOAJC :="1";

-- Q out STD LOG C VECTOR(LPM W DTH 1 downto 0));
-- end conponent;
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address(7:0)

i ncl ock [O—

out cl ock [O—

| po ranf dg. 168 L PM.RAM
dat a( 15: 0) I

@ data_ int

taddr

i ncl

we

rdat a(15: 0)

out cl ock

ess(7:0)

ock q(15: 0) —°—Q> q_dupO

h0 8_UNUSED UNUSED REGSTERED REGI STERED REG STERE

D UNUSED

| pm ram vhd

Systens Wor

kshop I nc.
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i x84
q_dup0 >@—p—+{>0s4—@> q(15: 0)
QUTBUF
i Xx95 i x68 i x85
q_dup0 >@—p—{ > 4—@> ((15: 0) dat a(15: 0) >@—p—{ > 4—@> data_int P[> o 4
QOUTBUF | NBUF QUTBUF
i X96 i Xx69 i x83
QUTBUF | NBUF QUTBUF
i x97 i x70 i x86
OUTBUF | NBUF QUTBUF
i x98 ix71 i x91
QUTBUF | NBUF OUTBUF
i x92 i X65 i x88
QUTBUF | NBUF QUTBUF
i x94 i x67 i x89
QOUTBUF | NBUF QUTBUF
i x93 i X66 i x90
QUTBUF | NBUF QUTBUF
i x87
QUTBUF

| pntam 16_8

| pm ram vhd

Systens Wor kshop | nc.

4Aug98 14: 15 SHEET 2 OF 2
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sinple ram

o
--  VHDL-3
- - Mem VHD 1998/ 8/ 2 Systens Wirkshop | nc.

5 e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = =
--  TARGET DESIGN (A Menory MODEL have to be described as an array of |atch)
use std.standard. al | ;

10
library ieee;
use ieee.std logic_1164.all;
use ieee.std | ogic _unsigned.all;

15 Entity Menory is

Generic(Adr _Bits . integer:= 8 ;
Data Bits : integer:= 16 );
Por t ( Adrin : in Std Logic vector(Adr Bits-1 downto 0);
D n :in Std _Logic vector(Data Bits-1 downto 0);
20 Dro : out Std_Logic_vector(Data Bits-1 downto 0);
CS - in Std_Logic;
nWite : in Std Logic );

subType word is Std Logic _vector(Data Bits-1 downto 0);
25 constant nwords :integer :=2 **Adr_Bits;
Type Ram Type is array( O to nwords-1 ) of word;
End;

30 Architecture RTL of Menory is

RanProc: Process ( CS, Adrin, nWite, Din ) -- Array of LATCH for NEM EAB.
] I e e R
vari abl e Ram . Ram Type; -- Ram definition.
vari abl e Address: integer;
Begi n
Address : = conv_integer(Adrin);

40
if( CS="1") then
Dro <= Ran{ Address);
if( nWite =0") then Ram( Address) := Din;
end if;
45 el se
Zout: For | in O to Data_Bits-1 Loop
Dro(l) <="'2Z;
end Loop Zout;
end if;
50 End Process RanProc;
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