F 8% RIHEBILY TP B H]

N T IRV T R G W TR, Wit R 7E EDA JF R34t T — S n] it & A 0 1P
(Intellectual Property) #%, HEIEATHAERIL, IEH PIC. FAHRIC. I EPBIIRASE, ff X
L8P AN RS KW T R I TAE S, $em AR, TRt m R 5ErE. Altera 22
H] Quartus 11 F & B AFHE L) Mega Wizard Plug-In Manager 1 H.. Xilinx A ) ISE & #4444
fitff) Core Generator T BT HEAT IP A% (FIC & 8 -

AR 48] Quartus 1 T & #c43E4T LPM (Library of Parameterized modules) Fif]
WH . LPM IS BEE BRI, 1241 1P %, H s g4, SCEBRI D6, wid
B sk. FHEEVEAA4H LPM_RAM. LPM_ROM. LPM_PLL #EHeffrE kil ., RIg 4
A Z BT A T H Signal Tap 11 (R H

8.1 LPM_RAM

KA 47E Quartus 11 TP T Mega Wizard Plug-In Manager T HL ¥ 513 1 RAM Ak,
8.1.1 LPM_RAM e il

1. ¥TFF MegaWizard Plug-In Manager
ZELn & 3-30 Jizs Quartus 1 FHf A, %&£ “Tools” — “MegaWizard Plug-In Manager” iy
A, i 8-1 Fron R HE, i “Create a new custom megafunction variation” &I,
Fil “Next” #4], #HUEBIRDIGERCE & 1, A& 8-2 .
NegaWizard Plug—In Nanager [page 1] 3]

The Megawizard Plug-ln Manager helps pou create or modify
deszign files that contain custom wariations of megafunctions.

\ “Which action do pou want to perform’?
+ Create a new custom megafunchion vanatior
" Edit an existing custorn megafunction variation

" Copy an existing custom megafunction variation

Copyright [IC] 1991-2009 Altera Corporation

Cancel | [net> | |

B 8-1 s hilHT I A ik

it ] 8-2 Zefll i “Memory Compiler” H 3k, 78 BT II#s A LI 1i% 4 “RAM:1-PORT 7,
IEREE O B ] RAM fEfifids, (B HFRG T RIIFZESE Cyclone R4, it ST M ke 4%
VHDL, #iy NAFH s K SCF 4 3% 4% Ex\ram_test\ram_lpm, {8 ) RAM £ 854 ram_lpm.

2. RAM ¥l &

7EK 8-2 Hh iy “Next” 42241, # 40k 8-3 fizx RAM S8 & % 1. W PRA7 A5 v
Bk 8, fAfitifiah 32, HARHBCARCE . & O AN SR T H RAM B 1) 145 5: 8 £
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Nega¥Wizard Plug—In Nanager [page 2al &

Wwhich megafunction would you like to customize? ‘wihich device family will you be Cyclone -

ing?
Select a megafunction from the list below I
= W] Installed Plug-Ins ‘wihich type of output file do you want to create?
Altera SOPC Buider £ AHDL
+ &l Anthmetlp ; & VHDL
+ ﬁ Communications - .
+- & DSP " Verilog HDL
Gat .
: g I.-’aD = Wwhat name do you want for the output file? Browse...
+ & Interfaces |E:\ram_test\ram_lpm
+ [ JT4G-accessible Extensions

|- Memary Compiler

FIFD ™ Return ta this page for another create operation

Mate: To compile a project successfully in the Quartus || software,
R iitializer your design files must be in the project directory, in the global user
T libraries specified in the Options dialog box [Tools menu). or & user
FiaM: 2-PORT library specified in the User Libraries page of the Settings dialog
- bow [Azsignments men)
Rak: 3-PORT

ROM: 1-PORT Your current user library directories are:
ROM: 2-PORT

| Shift register [RAM-bazed)
+ @@ Storage
+-[@# P MegaStore

Cancel | < Back | Hext > | |

8-2 LMRIIRE R E i

B N5 5 data; BR/S GRS S wren, wren S HSFRIR SATREAT R, wren G
IR REA G 5 Al A 5 address;  BFEPE 5 clocks 8 7 Hdnf iR S q.

Nega¥izard Plug—In Manager — RAN: 1-PORT [page 3 of Tl E”E|E|

Documentation

Currently selected device Family: w

1 Match project/default

MYIEN

address(4..0 -

ftz

i
32 Words

How wide should the 'q' output bug be? bitz

clock

How mary 8-bit words of marmory? words

Block type: AUTO

what should the memory block byvpe be?
&) futo 4K

LG
Set the maximum block depth to words

what clocking method would vou like ko use?
) Single clock

0 Dual dock: use separate input’ and 'output’ clocks

Resource Usage
1 Mk

| Cancel ” < Back || Mext = || Einish

8-3 RAM S#ficE i K

3. WA
fEPE 83 b, it “Next” $il, b BUAERRE O, W 8-4 B, MR
q Bz,
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Nega¥izard

Plug—In Nanager — RAN: 1-PORT [page 4 of TI

About

Documentation

& Enablefacls m

‘ehich ports should be registered?

rarn_lprm

Ve
address[4..0]

ft=

a
32 words

[ Create one clock enable signal For each =
clock signal, All registered ports are More Qptions ...

controlled by the enable signals),

clock

Block type: AUTO

o

[ Create an 'acl' asynchronous clear

for the registered porks IMore Cptions ...

Resource Usage
1 Mdk

| Cancel || < Back || Mext = || Finish |
Kl 8-4 B 1

a1 8-4 , Hihy “Next” ##ll, 5t RAM WIAAM SRR FEE 1, WlEl 8-5 Fror. Wik
IR SO, FIAEXT RAM G  SHEHIAT, 15 RAM f74# 8 TP 'S5 A W45 .

NegaWizard Plug—Tn Nanager — RAN: 1-PORT [page 6 of 71

About Documentation

Do wou want to specify the initial content of the memory?
& Ho I

wWrEn [] Initialize memory content data ko &, .% on power-up in simulation

address[4. 00

1 Yes, use this file For the memory content data

(¥ou can use a Hexadecimal (Intel-Format) File [hex] or a Memory
Initialization File [.mif])

clock

Block type: AUTO

W

[ Allaw In-System Mermary Conkent Editor ta capture and update content
independently of the system clock

The 'Instance ID' of this RAM is:

Rezource Usage
1 M4k

| Cancel ” < Back. ” Mext > ” Finish ‘

Kl8-5 RAM WAL FEE 1

4. TR RAM TE#|

7P 8-5 , iy “Next” #%4H, #BiE S RGO, WK 8-6 Frw, Hili “Next” #%
H, # RAM BB E L, W& 8-7 iR,

76 RAM BEMEZEE 1 rf, @R T Re B A AR s SO, iy “Finish” 428, 58 Bon
LPM_RAM #EHH L
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NegaWizard Plug-In Nanager — RAN: 1-PORT [page 6 of 7] —— EDA

Documentation

Simulation Librarizs

To propetly simulate the generated design files, the Following simulation model
file{s) are needed

|date(7.0]

AYPEN

address(4. 0 =

File: | Description

altera_mf  Altera megafunction simulation library

clock

Block type: AUTO

Timing and resource estimation

Generates a netlist For timing and resource estimation For this megafunction, IF
wou are synthesizing your design with a third-party synthesis kool, using a
timing and resource estimation netlist can allow For better design optimization.

Mot all third-party synthesis toals suppart this Feature - check with the toal
wendor For complete support information.

Mote: Metlist generation can be a time-inkensive process. The size of the
design and the speed of your system affect the time it takes for netlist
generation to complete.

Generate netlist
Resource Usage

1 hidk

| Cancel ” < Back H Mext = ” Finish |

K 8-6 {hILERRE N

NegaWizard Flug—In Nanager — RAN: 1-PORT [page 7 of 71 —— Summary

Documentation

Turn an the files you wish ko generate. A gray checkmark indicates a file that is
automatically generated, and a red checkmark indicates an optional file. Click
Finish to generate the selected files, The state of each checkbox is maintained in
subsequent Megawizard Flug-In Manager sessions.

acddress4..0]

The MegaWizard Plug-In Manager creates the selected files in the following
directary:

clock

Etiram_test)
Block type: #UTO

File | Description
= ram_lpm.vhd Vatiation file
O ram_lpm.inc AHDL Includs fils
& ram_lpm.cmp VHDL component declaration file
O ram_lpm bsf Quartus |1 symbol file
& ram_lpm_inst.vhd Instantiation template file
B ram_lpr_wavetarms. html Sample wavefarms in summary

ram_lpm_wave® ipg Sampls wavafarm flefs)
1 M
[ cancel || <pack Finish

K 8-7 RAM HHHETE 77 1
8.1.2 T4t

FER RN TREEAT S v, RSO FE P IE 1L A 1% o 1 “Processing” — “ Start Compilation”
T AT LA . W RS PR IEAR, 15 R ORISR, A, g Bk Aol
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RO, WK 8-8 Fran. WURGHBFEEIARAN IR, WHES Rk, WP BN, HEH

Quartus II — E:/ram test/ram test — ram test — [Compilation Report - Flow Summary]

File Edit View Project Assignments Processing ITools Window Help IS

&
D@ & N S [ = e X P il k(8 B A e

el et LTy X am_testvhd | & Compilation Report - Flow }
/iy Cyalone: EFIC1ZQ240C8 | S Legal Hotise
[ e ram_test &g T M 8 256 S Flow Sunmery
S8 Flow Settings
E3EE Flow Fon-Default Global
&SR Flow Elapsed Time Flow Status Successful — Wed May 11 10:00:37 2011
g% l‘:i““’ is Sy Guartus II Yersion 9.0 Build 132 02/25/2008 57 Full Versio
o E ¥ test
+ &1 hnalysis & Symthesiz svizion San Tamtes
< > Top-level Entity Name  ram_test
K +&h Fitter eati -
AyHierarchy | B Files | & Design Units #-¢Zh] Assembler enily il
= & Tining Analyzer Device EFIC12524003
Tasks o Timing Medels Final
Flow: [Compilation 1 Met timing raquirsments Taz
Total logic slements T 412,080 (<1%)
[Time & | Total pins 30 /173 (1T %)
Compile Design 00.00 4 Total virtusl pins @
P Analysis & Synthesis 00:00:07] Tetal memery bits 256 / 239,616 (<1 &)
P Fitter (Flace & Route) 00:00; 1 Total PLLs 0fz(0%)
P hssembler (Generats programming £ilss) 00:00:2
P Classic Timing Analysis 00:00:0
W EDA Fetlist Writer
> Program Device Mpen Progranmer)
A 3 |= 3 < 3
= [message ~

Info: Claock "clk” has Intermal fmax of 197.01 MHz hetyeen SOUrce Remory "ram lpm:ul|altsyncram:alCsyncram component |altsyncra
Info: tsu for memory "ram lpm:ul|altsyncran:altsyncram component|altsyncren sSal:euto_generated|ram blocklal-porta datain reg
Info: too from clock "clk” to destination pin “dataout[7]" through memory "rem lpm:ul|altsyncram: altsyncram component|altsync
Info: th for register "addr[3]" (data pin = "waddr[3]1", clock pin = "clk”) is -3.607 ns

Info: Quartus IT Classic Timing Analyzer was successful. 0 errors, 1 warning

Info: Quartus IT Full Compilation was successful. 0 errors, 3 warnings

Type
Y]
y
Y]
iJ
B4
Y

<
System 4], Processing (73) /,_Exta i}, Inia (70] J, wWaming (2] J, Crlical'waming J, Enor }, Suppiessed (5], Flag
i [Message: 0 of 244 | ®IT |

K 8-8 HmirsiR BN

cages

8.1.3 Y%k

FErgmitild G, HEER P EAE TR, ARt P B e b, Wiy
AJ LU IE R IZ AR T e 15 L 3K o TR VELR A 43 A ()47 B E e R
1. BiAEREEXH
TEPE“File” —“New” iy %, # i SRR YEREE O, W&l 8-9 Frow, EF:“Vector Waveform
File” 1T, H7“ OK ™ & o 5t i N T SO B v 11, Wil 8-10 P, Aok “ Waveform1.vwf”
FEBUH LD ERE “Detach Window”,  WIZ I 16 & & AT bt R, (- T4miR s

SOPC Builder Sypstem ~

= Design Files
AHDL File
Block Diagram/Schematic File
EDIF File
State Machine File
Systemierilog HDL File
Tel Script File
“erilog HDL File
WHDIL File

—I Memory Files
Hexadecimal [Intel-Farmat] File
Memory Initialization File

= Yerification/Debuagging Files
In-System Sources and Probes File
Logic Analvzer Interface File
SignalT ap || Logic Analyzer File

=1 Other Files
AHDL Include File
Block Symbol File
Chain Desciiption File
Spnopsys Design Constraints File
Text File

Cancel
€ 8-9 LI LR I
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uartus ITI — E:fram test/ram test — ram test — [Waveforml.wwf]

1A File Edit View Project Assiganents Processing Tools Yimdow Help

g & |ramileal j}f!@@@ BT M k& B A @
Projsct Navigat - .
rojact Navigator * B ram_testvhd | € Campiation Fieport - Flaw Summ... | 1n| waveform1.vwf I
Entity [Logic Cells [IC Registers |Memory
Cyclone: EP1C120240CH @ Master Time 5.875 ns J_anmte 400ps  Interval| Bd4Bns Star E
G rem_test dm T M) g 258 |
Iy A . Value st [ P° 0.9 £9 |
wa ame 5.68 ns 5 5"[5 nz
B | |feeme—
< 3
* AyHierarchy | B Files | F Design Units
Tasks - x
Flow: [Compilation =
Task [ [Time & |
+" El ® Compile Design 0000 4
o W inalysiz & Synthesis 00:00:0"
v P Fitter (Place & Route) 00:00: 1
" W hssenbler [Gemerate programming files) 00:00:20 5o
' B Clazsic Timing Analysiz 00:00: 0
P EDA Hetlist Yriter
8> Frogram Devics (Upen Frogranmer)
< > < ¥ |« >

[Meszage ~

Info: Clock "clk” has Internal fmax of 157.01 MHz between source memory "ram_lpm:ul|altsyncram:altsyncran_component |altsyncra
Info: tsu for memory “ram lpm:ud|altsyncram:altsyncrem conpenent|altsyncram sSal:auto generated|ran blocklal-ports datain reg
Info: teo from clock "clk” to destination pin "dataout[7]” throush memory "rem_lpm:u0|altsyncran:altsyncram_component|altsync
Info: th for register "addr[3]" (data pin = "waddr[3]", clock pin = "clk”) iz -3.607 ns

Info: Quartus II Classic Timing Anslyzer was successful. O errors, 1 varning

Info: Quartus IT Full Compilation was successful. 0 errors, 3 warnings

(2 EaRE: e e
ececes,

<
System (4] )\Pmces:ing (731 /, Extralrfo g Info(70) § Wamning [3) Critical Warning Errar g Suppressed (5] A Flag

£ Message: 0ot 264 2| ¥l o] et |
K 8-10 A NI A B 1

sages

2. AANTIS

EFE “View” — “Utility Windows” 74, 1+ “Node Finder” LI, #fH Wikl 8-11 f
IRV EAARE O, AE “Filter” £2rhik$E “Pins: all” 330, i A “List” 4251, 7E
NN SRR R TR R SO S SO s Y R, T RUE S BN R, 1
F1E 8-10 P NI SO BB E b, A 5 SRl g A G, DS A 4R 1,
DV NI ¥ B 1 b Sl R A S T U S, WA 8-12 BT

Hode Finder @
MHamed: |* ﬂ Filker: |F'ins: all ﬂ Custamnize... | Ligt | Q
Look in: |1 jJ v Inchude subentities
Maodes Found: lran_test |

M arne | Azgigrments | Type | Creatar ~
- clk Unaszigned  Input Uger entered
B+ datain Unaszigned  Input Group  User entered
I datain[0] Unaszigned  Input dzer entered
B datain[1] Unaszigned  Input Uger entered
> datain[2] Unaszigned  Input User entered
B datain[3] Unaszigned  Input dzer entered
LB datain[4] Unaszigned  Input Uger entered
> datain[5] Unasszigned  Input ser entered
I datain(6] Unassigned  Input Uzer entered v
< >

K811 FaAEkEA
3. WEHERIE
TER NSO BB D, 4% “Edit” — “End Time” iE50EAT 05 BN 1) 365, 763
HE A B A ELE TR A 50us, 4l 8-13 B
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B Quartus II — E:/ram test/ram test — ram_test — [Waveforml.wwfe]l

File Edit VYiew Project Toolzs Window

@ Master Time Bar: 5.875n: 4|+ Pointer: 1095n:  Interval: 5.08 ns Stark: End:
[% A _ ‘-"glgg 0 ps S 10.9 ns 20.? ns
% @ : Y

=0 clk B

1 rst B
% A: [ wWen il

o waddr B 0O 00000

m#a datain |B 000C 00000000

w18 ren B

19 raddr B o0 (A1)

o925 datacut |B NXNX

By &)
< * | *
For Help, press Fl Hm

Kl 8-12 i AP RCE & H
End Time

Time: |50.0 ug hd

Default extension options:

X

Extenzion walue: |Last clock pattern j

End time extension per signal:

Signal Name | Direction | Radix | Estensionwvalue |
clk It Binary Default extenzion value
rst Input Binary Default extenzion value
Weh Input Binary Diefault extenzion value
waddr Input Binary Default extension value
datain Input Binary Default extension value
1en Input Binary Default extension value
raddr Input Binary Default extension value
dataout Output Binary Default extengion value

1] 9 | Cancel

P 8-13 i LI )5 & i 1

4. URIBIRF

TR TE g o B o A G 5, IFREHBOE, R

i NG clk, 7EAM T H A%, #$8E Overwrite Clock I 45 B e 10, i H
8-14 FrosI BB 1, WCEN PR 1ps, BAMEFE N 0, St Eh 50%.

BN T rst, rst A RAE S, BARHSTAA R, AERT 4 AR IR rst W (IRH,
S A A HY o BB TV AT 4 AN rst 5 S, AR e T B Rk
Forcing Low (0) &I, WA 1) rst {55 WA MG Ae Bk v 55 4 AN I e 399 J k) B
() rst {55, 7640 T B % k3% Foring High i35, 2 45 5 ¥k i s
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W B R 5 wen, TEEAE 5N TS B BRI, R wen 45 5 150 L

S HEEE 5 waddr, 7 waddr i1 “+7 fFS A G, g S 2R A% U
XPUGHE, 4nfEl 8-15 iz, 75 “Radix” FNHFIER hk$E1- ikl Hexadecimal . 1L+ 5 RS
5 wen 1 HLF IR (1) waddr 455, B 20 T LA ) Count Value T HL, 3 Hi 04 8-16
Fint d, “Radix” R4 ik F+ /580 Hexadecimal, #I4A{ELEFE 00, “Increment by”
RN 1, BRI Bh R 0 1.

-

Node Properties

Time range S
Start time: |0 ps - General l
Endtime: |50.0 us hd
Name: |wac||:|r
Base waveform on
- Type: [INPUT -
I=] Walue type: | I-Level
@ Time period: "
e pete Badix: Hexadecimal

Period: 1.0 M -
QOffset: 0.0 ng -

Bus width: |5 =

Dty cycle (21 50 [ Display gray code count as binary count

=
o] conee mE | Bm |
8-14 EMEIEE 1 Bl 8-15 e Aot o BB T AE

i “Timing” &0, 78 “Count every” #2H ik 1.0us, 3£ BN 5 1 4 5 1725,
Wi 8-17 fim.

com Ve 5

Counting ]Timing] Counting Timing ]
Badix; exadec Start time: |D |pS j
Start value: |00 Erd time:  |50.0 lus  ~|
End walue: 08 .
Transitions ocour
Increment by: |1 ~ ’—_l
Count type i
* Binary e~
" Gray code
f# At abzolute times:
Court every: |1.0 -
Multiplied by: 1
W nE | i mE |
5 8-16 Lk Hd i i 1 Kl 8-17 Sk EE N

Hh S8R Y5 datain, P A T ARG “Count Value” T AL, BEEH AEIRVILH
fHh 0x20, HAth waddr & & AHIA .

BB RRME 5 ren, MEEREE S LG, & oren 55, IR

I EE 5 raddr, BRI ren 55 0w HLE IS R raddr 55, i e T
AR “Count Value” T H., & raddr #1441 0 00, HABZEIR 5 waddr ¥ & A4H [
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LB ESE S, MNP E S LW 8-18 fir .

N Quartus II — E:/ram test/ram test — ram test — [Waveforml.vwf*]

File Edit VYiew Frojeect Tools Window
@ Master Time Bar: B5.873nz 4| r|Painter 1701wz Interval: 17.0us Start: Ops End: 500 us
h A fane Value g 2:5 10. 24 us 20. 43 us 30.TZ us 40. 96 us |
5.85 =
B @ f
o 1 rst B |
i A: [ WeT B |
G x (20| B | wcl o %
e
oy [0 | E s xcf o0 %
L 3t ren B |
AR =
L8 (o] @ reawr | e % .
WL Y¥E | e datasut N3 FE
XE Y
b i
e e
8% 4l
£ b
For Help, pres=s Fi UM

K 8-18 HIANJETE B E & I

5. RFIREXH
L “File” — “Save” x4, #RHWIE 8-19 Pron CAHRAFE H, BCER AL SCHE4
ram_test, fRA7AE TFE ram_test H% o
Save A= E|
BFE D [ ran_test -] = BE-
Y )b
|Jincremental_db
RIS

r

£

ﬁﬁqj{%
48
FHEIRE R
.

Fl_E 2R

B ) =l AEe |
IRFSER (T): |‘.l'ector Waweform File (. wwf) ﬂ HRiE

[ &dd file b curent project

K 8-19 HANIE R O
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6. FFHE

(1 I i

1%E+¢ “ Assignments” — “Settings” fir%>, #4118 8-20 Fran gl H o Fdi M) “ Simulator
Settings”, &4 il 51 “ Simulation mode ” £ H i £ “ Timing ”, LAIEAT I 7415 5, 7 “ Simulation
input” AL FEEE ST o NI TE SO ram_testwwf, Fidi “OK” 4l 58 s B

Settings — ram test le
Categony:

- General Simulator Setlings

~ Files

~ Libraries Select simulation options.

Device

i+ Operating Settings and Conditions E . =
- Compilation Process Setlings Simation made: [Tining =l

=1 ED& Tool Settings Simulation input: |ram,test.vwl Add Multiple Files...

- Design _Ently/Synlhes'ls

Simulation Sirnulation perind
B E Timing Analysiz & Run simulation until all vector stimul are used
- Fomnal Verification
- Physical Sypnthesis © End simulation at: s £
i Board-Level )
B Analysis & Synthesis Settings Glitch filtering options: |Aulu ;I
Fitter Settings
=+ Timing Analysis Settings More Settings |
- Assembler

- Design Assistant

~ SignalTap Il Logic Analyzer
- Logic Analyzer Interface

IS8 Simlator Settings:
Sirmulation Yerification
Simulation Output Files

PowerPlay Power Analyzer Settings
55N Analyzer

Drescription
Specifies the end time for simulation.

Cancel
Kl8-20 I A E A

(2) A B P EL

1eF¢ “Processing” — “Start Simulation” fir%, WJH I A5 FL. I e SLETE W& 8-21
Pim. B RBOEEATBUE . SR SR, AR, WAL EA
FISHIHEX RO 00, SR SRR RN, FERBIE S FAL R, B Y
FRIA7A BT RS o i el SNBERSe .l g BRI

|§| @

+
[ [

oo o1

=

.

821 WIFi B
8.1.4 I RTL M

4% “Tools” — “Netlist viewers” T4, 1LE+#F “RTL Viewer”, W% siZDfexS MK RTL
(TFAFRALEAD S, el 8-22 iR,
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ram_lpm:u0

ren>——
0 W‘ clock
0 i 111 D Q Aten q17.01| ————> dataout[7..0]

wren~0 [4.0]

wen wren~1 E(};AL/; datal7..0]
add~[%. 5]
addr[4..0]
SEL
raddi{4..0] > o™

datain[7..0] C—>——

mmmﬂiqcz>——1

st C—>—

EMA
CLR

clkC—=

8-22 RTL JEFK
8.1.5 LPM_RAM i H
[ 8-1]

library ieee;

use ieee.std logic_1164.all;

use ieee.std_logic_arith.all;
use ieee.std_logic_unsigned.all;

entity ram_test is

port (rst: in std_logic; --BAifES, RHFA
clk: in std_logic; A ==

wen: in std_logic; --EffifefES, s FAEM
ren: in std_logic; ——EAFREE S, mHTAE
waddr: in std_logic_vector(4 downto 0); —= "5y I Mok AE &
raddr: in std_logic_vector(4 downto 0); —— i LA B
datain: in std_logic_vector(7 downto 0); —-%5 Akl
dataout: out std _logic_vector(7 downto 0)  —-%ff it I
)

end entity;

architecture behav of ram_test is
component ram_lpm is —— T FH B L1 RAM f7fif 2%
port(clock: in std _logic;
wren: in std_logic;
data: in std_logic_vector(7 downto 0);
address: in std_logic_vector(4 downto 0);
q: out std_logic_vector(7 downto 0)
)
end component;
signal wren: std_logic;
signal addr: std_logic_vector(4 downto 0);
begin
process(rst,clk,wen,ren)
begin
if rst="0" then
wren<="0";
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addr<=""00000";
elsif clk"event and clk="1" then
if wen="1" then
wren<="1";
addr<=waddr;
elsif ren="1" then
wren<="0";
addr<=raddr;
end if;
end if;
end process;
uO0: ram_Ipm port map(clock=>clk,wren=>wren,data=>datain,
address=>addr,q=>dataout);
end behav;

LA VHDL BFHE T XU RAM AEi3, JUi SRS A, A
FEAGAERE (wen). MU AN (waddr), ¥R (datain); 53— /M LB
BE SR 1, WG AT AR Cren ) SO EHLAL Craddr), 146355 0 $CH it 34 11 (dataout).
P B3 117 235 11 RAM 42648 ram_Ipm Bib.

8.2 LPM_ROM Zi&tt

8.2.1 @ik s Sk

ROM by L Befififids, BEERTAE N IBAE iR e B NEGR, 159 TAER, HBRHAT IAE,
M ROM H sz U . THPEF A 23 T 25 rom_lpm RSB V] 4 AL A -

1. FTHAEECHRERO

ILEHE “File” — “New” g4, (SISO RALEREE H, &+% “Memory Initialization
File” &1, & 8-23 i,

Hew 9
2- iﬁﬁz;&?&i1¢?§'§ SOPC Builder System P
7EE 8-23 b, Hiili “OK” #ifll, #ubfrfs | mene

VAR BB A 0, I 8-24 iR, BB

¥k 32, BARTERE N 8.

3. MIAKR e
el 8-24 . Hiidi “OK” fZfl, f7JF mif ¥ | = e

ks, Wk 8-25 P T e
1611 8-25 BT WG A E A SR, 76 mif % Saraon) oo e i

EAK AT ICEAE, 0k 0 AT AR | M.

it 16, Huhk 1 AEfE I E AR 17, e , M e s e

31 774 T E A 47.
4. 1RTF mif 3T
WNSLRIE, HEHE “File” — “Save” iy A HHT 1418-23 M AL SR A

ORAE s DRAFSCATESRAE AT O mif kel Hex A% 3o AL SE mif £6ilks o, Kedlin tb i St
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%474 rom_data.mif.

mar[w a2 a]alsw]7]

Mumber of words:

Wword size:

=]

T
—

Cancel |

0 16
g 24
16 32
24 40

Kl 8-24  fFfifi I an e A

s

HEH

17 18 19 20 2
23 26 27 23 29
33 34 33 36 37
4 42 43 44 45

K 8-25 AIhn b ot b A\ At

PE1% TR H 5% F4T T rom_data.mif S0, BUIH A 20 F -
WIDTH=8;
DEPTH=32;
ADDRESS_RADIX=UNS;
DATA_RADIX=UNS;
CONTENT BEG

END;

0

© 0o ~NO O~ WNPR

W WNDNNNNNMNMNNMNNMNNRPRPRPRPRPERPERPEPRRERR
P O O 0O~NOUOODMWNPEPOOONOOOOOMWDNLPRELO

IN

22
30
3
46

23
I
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18 BRSO AT AR A B AR AR 2 B SR ORAFRIAT . A7t AT aa A SO (0 24 et
ARME R SCARTT AR, RSO SO N Eadag OSCPF A, ORAF A mif SR SCA.

8.2.2 LPM_ROM il &

1. E#l LPM_ROM

P “Tools” — “MegaWizard Plug-In Manager” fiv4, 4Nl 8-26 i nsiiGHe, ik
$£ “Create a new custom megafunction variation” £, Fiili “Next” %41, #fH 2L IIRE
BRI, Wi 8-27 .

Nega¥izard Pluz—In Manager [page 11 3]

The Megawiizard Flug-ln kManager helps vou create or modify
dezign files that contain custom wariations of megafunctions.

\ wihich action do pou want to perform™?

' Create a new custom megafunction wariatiorg

7 Edit an exizting custorm rmegafunction wariation

7 Copy an existing custom megafunction wariation

Copuright [C] 1991-2009 Altera Corporation

Cancel | | Mext > I |

P 8-26  ZEARHLIE I

(E R RE WS & 1R, Hods 2207 “Memory Compiler” H gk, 7ERETTHE Ik
“ROM:1-PORT”, BLELH A Bkl ROM fififids, 11 HARL i RYIFZLSE Cyclone 241, Hrtl
CRTIEFE VHDL, i AAEH & S04 EX\rom_testirom_lpm, VY ROM £ F5 4
rom_lpm.

2. BHEE

e 8-27 i, Huah “Next” #%4H, il 8-28 /s i) ROM Z4UIL & i . ¥ & it
B DTN 8, Ak 32, HARNBUARE .. & N2 ER T HH ROM B
FfEY: 57 Hulb% {55 address; 4155 clock; 8 St it q.

MegaWizard Plug—Tn Manager I[paze Zal 3

“wWhich megafunction would vou like to customize?

which device famis will wou be Cyclone =
Select @ megafunction from the list below SR
— =] Installed Plug-lns Swihich type of cutput file do pow warnt o create?
Alters S0PC Builder  AHDL
+ Arithmetic & wHDL
+ Communications =
= DsP € Werilog HOL
S~ ::;gles “wihat name do pau want for the gutput file? Browse
+ @l Interfaces |E:srom_testtrom_lpm
= JTAG-accessible Extensions

b emon Compiler

FIFO I FRetumn to this page for another create operation

] Moke: To compile a project successfully in the Quartus |1 software,
5 R initializer wour design files must be in the projsct directary, in the glabal ussr
B Bk 1-PORT libraries specified in the Options dialog box [Tools menul. or a user
& : library specified in Bhe User Libraries page of the S ettings dialog
] [FLAb 24E0IRT bow [Assignments menu)

Rakd: 2-PORT

“our current user library directaories are:

5] ROM: 2.PORT

| Shift register [RARM-based)
+ @@l Storage

+ @# IF MegaStore

Cancel | <Back |[ Hext> |
Bl 8-27 LRI fE BB A
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NegaWizard Plug—In Nanager — RON: 1-PORT [page 3 of T]

clock

jt=
21 Words

2

Block type: AUTO

Reszource Usage

1 MaK

About

Docurnentation

Currently selected device Famnily:

| Match project/default

How wide should the ‘g’ output bus be’?

How many §-bit words of memory? 32

What should the memary block tvpe be?

) Autn O MeK

Set the maximum block depth ko wards

withat clocking method would you like to use?
) Single clock

) Dual clock: use separate 'input’ and "output’ clocks

bits

£

| words

| Cancel || < Back || Mext = || Einish |

| 8-28

ROM 4L & 7 I

Pl “Next” 241, S i BFE R a1, i 8-29 P, B HVE 5 q BiAF

Hega¥izard Plug—In Nanager — RON: 1-PORT [page 4 of Tl

clock

9 pits
32 ords

Block type: AUTO

Reszource Usage

1 ik

8-29

EIoX]

Documenkation

Which ports should be reqgistered?

i’ utput port
[ Create one clock enable signal for each

clack signal, all registered ports are
contralled by the enable signalis),

[ ] Create anacl' asynchronous clear
for the registered ports

More Oplions ...

More Opions ...

| Cancel ” % Back || Mext = || Einish |

i Hy B A B R A
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3. REWMRLH
Hl “Next” 4%41, 3 ROM WG SCERE % 11, Wil 8-30 . Hiili “Browse”
FEH, RPN IS TR A s SO, kR H SR E\rom_test\rom_test.mif .

Nega¥izard Plug—In Nanager — RON:

1-PORT [page 5 of T]

Docurnentation

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

32 Words

(® Yes, use this file for the memary conkent data

({¥ou can use a Hexadecimal {Intel-Format) File [.hex] or a Memory
Initialization File [ .mif Ty

Block type: AUTO

File name: |

[7] Allaws In-System Memary Content Editar ta capture and update content
independently of the system clock

The 'Instance 10" of this ROM is:

Resource Usage
1 M4K

| Cancel H < Back ” Mext = ” Finish ‘

K8-30 HIhnfbSCAiEREE H

4. 5TR{ LPM_ROM Bt &
7EK] 8-30 1, iy “Next” 4241, # i EFEE/RE 1, Wil 8-31 Fow; i “Next” $24l,
i ROM BE I MEEE R 11, &) 8-32 dchy “Finish” J44H, 52kt LPM ROM R AL E -

Nega¥izard Plug—In Nanager — RON:

,a ROM: 1-PORT

1-PORT [page 6 of T] — EDA

Documentation

Simulation Libraries

rom_lpm To properly simulate the generated design files, the following simulation madel
fileis) are needed

File: ‘ Description |

32 ionds

altera_mf  Altera megafunction simulation library

Block Type: AUTD

Timing and resaurce estimation

Generates a netlist For timing and resource estimation for this megafunction, If
wou are synthesizing wour design with & third-party synthesis tool, using a
timing and resource estimation netlist can allow For better design optimization.

Mot all third-party synthesis tools suppart this Feature - check with the taol
wendor for complete support information.

Mote: Metlist generation can be & Hime-inkensive process. The size of the

design and the speed of your system affect the time it takes For netlist
generation ko complete,

[ Generate netlist

1 hidke

‘ Cancel H < Back ” Mext > ” Einish |

Kl 8-31 fELEE RN
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Nega¥izard Plug—In Nanager — EON:

ROM: 1-PORT

1-PORT [page 7 of 7] —— Summary

Summary

Turn on the files you wish tn gensrate. & gray checkmark indicates a File that is
ror_lpm automatically generated, and a red checkmark indicates an optional file. Click
- Finish to generate the selected files. The state of each checkbox is maintained in
subsequent Megat/fizard Plug-Tn Manager sessions,
The Megawizard Flug-In Manager creates the selected files in the Following
directory:
E:lrom_test}
Block type: ALTO
File | Description
[ ram_lpm.vhd Wariation file
O ram_lpr.inc AHDL Include file
[ rom_lpm.crmp YHDL component declaration file
O ram_lpr. bsf BQuartus [ spmbol fils
[ rom_lpr_inst. vhd Instantiation template fils
[ rom_lpm_waveforms. html Sample waveforms in summary
rom_lpm_wave®. jpg Sample waveform file(s)
1 WM
[ cancel ][ <Back | [ Enish |

K 8-32 ROM HHLfiff 2 i 11
1%&+¢ “Processing” — “Start Compilation” iy 2 AT TR TR, mikiIEHE, WL P
D7 FLIAT IR RAE -
8.2.3 iAYIE
1. BiAEREEXH

Z:7% LPM_RAM HH N H Fr i A7 1B L #e AR AN PR DR RS, 07
FESCAEAR S i N U 5 B BB W 8] 8-33 TR

N guartus IT — E:/rom test/rom_test — rom_test — [Waveforml.vwfx]

File Edit Yiew Project Tools Hindow

@ Master Time Bar: 875 ns 4| +| Painter: 373.83ns  Interval 36796 s Start Ops End: B0.0us
PE 10.24 us 2048 us 30.72 us 40.98 us
kA Hane Vel Lot ne ‘
B & I
0 cllk B
w1 rst Bl T |
i % me en B
@ s« |3 dataout  HE T
i
01
r oo
Z
T E
Y
L
pCyE
B 4]
< 3
For Help, press Fl nm

4 8-33 ROM Hg Al E P b
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2. RTINS

PRAF A 44 9 rom_test.vwf

3. MFFE

1%E+¢ “ Assignments” — “Settings” A%, #4118 8-34 gl H, Fdi M) “ Simulator
Setting”, 7EAT M F I “Simulation mode” #=1EF¢ “Timing”, LTI P E, 7E “Simulation
input” AL FEEE ST F o NI IE SCE rom_test.vwf, iy “OK” #4152 )X & .

Settings — rom test X |
Category:
General Simulator Settings
Files
Libraries Select simulation options.
Device

i+ Operating Settings and Conditions 2 : T
e : Simulat de:
i+ Compilation Process Settings SITLESIONoce ITlmlng —v-!

= EDA Tool Settings Simulation input: Irom_test.vwf | Add Multiple Files. . |

; Dresign E ntrp/Synthesiz
- Simulation — Simulation period

- Timing Analysis & Furn simulation until all vector stimuli are used
- Formal Verification
 Physical Syrthesis © End simulation at; l ng e
- Board-Level
] A.nalysis & Synthesis Settings Glitch filkering options: |Aut0 _:J
Fitter Settings
1+ Timing Analysis Settings More Settings... |
Azzembler
Design Assistant

SignalT ap || Logic Analyzer
Logic &nalyzer Interface
= Simulator Settings
- Simulation Yerification
" Simulation Output Files
PowerFlay Power Analyzer Settings
55N Analyzer

Description:

Cancel

Kl 8-3¢ Wi HwE RN

IEFE “Processing” — “Start Simulation” 74>, IEATHFRIEIEL, JiILg e 8-35
FiRe M4BT EPIE AL, MAREE 5 en AL, TERMEME S clk [F2P T, ROM 74 7T
ARG R, O M R 10 CHoSabbIE, 6 RT3k 4 16D, 1 bl W s
11, SR N A S ROM WA SO B NI BT B, Rl LA I8 4 IR .

& Bar: Pointer: 4.7 us Intes 469 us

¥ 8-35 IR E A HRIK

4. RTLER
1% LR A RTL JREE 4 8-36 Frw
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