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I'nnaH
]

BeBegeHue B npoekTnpoBaHue B nakete Quartus® II
CxeMHbIV BBOA, ONMUCaHNS NpoekTa.

MNoHsTWe «npoekT» B nakete Quartus® I
KoMnunaumsa npoekra

«Single & Multi-Clock» BpemeHHOW aHann3
Cuctema LogicLock™

MopenvposaHue B nakete Quartus® II
BcTpoeHHbIn norndecknn aHanmaarop SignalTap |l
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BBeneHve B NpoeKTMpoOBaHUE B NaKeTe
Quartus® Il

&

QUARTUS"
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CBUC lMporpammupyemon Jlornku

QMBMH Altera

m Cemencresa CBNC Strat’xm
— High & Medium Density FPGAs

« Stratix, APEX Il, APEX 20K, & _
FLEX 10K
— Low-Cost FPGAs St" a2 t’Gx;
* Cyclone & ACEX 1K
— FPGAs With Clock Data Recovery
« Stratix GX
* Mercury
— CPLDs
* MAX 7000 & MAX 3000A
— Embedded Processor Solutions
* Nios™, Excalibur™
— Configuration Devices
« EPC

Altera
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Cuncrembl aBTOMaTU3aUUN
npoexkTuposaHusa cdonpmbl Altera

— Quartus Il
* Stratix, Stratix GX, Cyclone, APEX |I, APEX

\Q 20K/E/C, Excalibur, & Mercury Devices
&\. *FLEX 10KE, ACEX 1K, FLEX 6000, MAX

3000A, MAX 7000AE, & MAX 7000B Devices

QUARTUS
— Quartus Il Web Edition

- becnnatHaga Bepcus
» Cuctema ¢ orpaHU4YeHHbIMU BO3MOXXHOCTAMM

— MAX+PLUS I
*FLEX, ACEX, & MAX

MAX+PLUS® I

Altera
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MeToponorua npoekruposaHmna CbBUC T1J1

onucaHue npoekTa
MopgenupoBaHue
LI LI LI | -®yHkynoHanbHoe MogenuposaHue

elmEmEmly (MOdGISim, Quartus ”)

- — @ BBoa onucaHusa npoekTa
- [loBegeH4eckoe u/nnn CcTpykTypHoe

M512 MHTE3
LE = - Npeobpa3oBaHne onMcaHusi NpPoeKTa B CXeMy, peanusyemyto Ha
3a]aHHON arnemMeHTHou ba3e

- ONTUMKM3aUUs CXeMbl C Y4ETOM OrpaHUYEHU No
ObicTpogencTamio n 3aHnmaemon nnowaamnm CbUNC (Spectrum,
Synplify, Quartus Il)

PasBogka u pa3mMellieHne BHYTPEHHNX
pecypcoB Cb/C ¢ yyeToMm HanoXeHHbIX
orpaHnyeHnn Ha bbICTpoaenCTBmE n
3aHMMaeMble NIorM4yeckne pecypcsl

QUARTUS"
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MeToponorua npoekruposaHmna CbBUC T1J1

BpemeHHON aHanus3
- NpoBepKa cooTBeTcTBUSA co3gaHHon CbNC
TpeboBaHUAM K ObICTPOAENCTBUIO

MOFI,GJ'II/IPOBaHVIe Ha BEHTUJIbHOM ypOBHe
- BpemeHHOE MoaenupoBaHue

LI LI LI | -npoBepka npaBurnbHOCTU YHKLIMOHNPOBAHUS

NpoeKTa nocrie 3TarnoB CUHTE3a, Pa3BoaKN U

& pasMeLleHUnst

TecTupoBaHue U oTnagka

CBUC B cocTaBe cucTteMbl
(ISP, SignalTap Il)

SignalTap®

<
Altera
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Bo3mMo)xHocTu naketa Quartus ll

m PasnunyHble cnocobbl BBoAa noBegeH4Yeckux u
CTPYKTYPHbIX ONMMCaHUI NpoekKTa

m VHTerpupoBaHHble cpeacTsa NoMoLwm Ans CO3AaHuns
cnoxHbix npoektos MegaWizard® & SOPC

Cuncrtema cuHTesa

Cuctema pasMeLLeHNst BHYTPEHHUX PECYPCOB N pa3BOAKM
CbunC

Cuctema mogenmpoBaHug

Cucrtema BpeMEHHOIo aHanusa 1 aHanusa
noTpedbnsieMomn aHeprum

m Cucrema nporpammmposanmna CbUC
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Bo3mMo)xHocTu naketa Quartus ll

Cpencrsa onTumMmnsaummn bbICTPOOENUCTBUS
npoekTta-LogicLock™

Cuctema nogaepXkn nHTerpaumm ¢ apyrumm cpencrsamm
asToMaTunsauum npoektmposaHus-NativeLink®

Cuctema npoekTupoBaHust 6nokos LndpoBon obpaboTkm
curHanos-DSP Builder

NHTerpmpoBaHHble cpeacTtBa pa3pabotkm MO ans
BCTpamBaeMbIX MUKPOIBM

[Moggepkka ncnonb3oBaHua IP-mogyneun

BcTpoeHHble cpeacTta otnagkn CbUC B coctaBe
cuctembl SignalTap® Il & SignalProbe ™
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Bo3mMo)xHocTu naketa Quartus ll
]

m [loooepxka onepaunoHHbix cuctem Windows, Solaris,
HPUX, Linux

m [logoepxka pasnMyHbIX CXEM NULEH3UPOBaHUS
(node-locked, network)
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MeHenxep naketa Quartus Il
S

MeHio MeHeKepa E =0
NnakeTa e
D&k é i If“ =) e \? > " RO S8 @@@
/ﬁt@\‘&’l‘ﬂ:ﬁ eSO !“t;n@@ R
ZE N Y ilati
I_IaHen b Entity | Logic Cells [ Registers IMemclj 4 C@Ompl‘altlon Report \
MHCprMeHTOB ‘3 Compilation Hierarchies =] Lega Notice
SR pipemult [135(1) 88 512 & Project Settings
it 0@ o 212 &3 Results for "pipe Ha3BaHV|e I'Ipoe KTa n ero
altsyncram:altsyncram_component 0(0) 0 512 =S
= multinst [134(0) 88 0 &8 Summary
= Ipm_multlpm_mult_component = Compiler Sett pa60qaﬂ nanKa
Eb:. multcore:mult_core &
&% Messages
- dd:sub dd i
HasuraTop npoekTa o e b=k
“®_lpm_add_sub:adder2] 8 o Q% LOglC Optlons Processing status Design not fitted
== 2 _lpm._add_subadderl] 20 g i QD SyntheSiS Sec Timing rquuiremems/analysis status Timingg not analyzed
‘LLJ @‘ &= Device Optior S DiPamult
B2 Hierarchies | B Files | g7 Design Units | Device for compilation EP1S10F780C5
alx| Total logic elements 134/10570(1%)
Module | Progress %[ Time & | Total pins 441426 (10%)
Processing Total | [EEEa |00:00:30 | ] Total memory bits 512/920.448 (<1%)
Initialization 00:00:00 DSP block 9-bit elements 0/48(0%)
E- Compiler Total [EEEE |00:00:30 | Total PLLs 0/6(0%)
Database Builder 00:00:08 |
OKHO cocTosiHUS 000005
Fitter [EEEA | 00:00:16
n O e bl - Assembler _ 00:00:00 |
p Ll' ﬂyp — Timing Analyzer _ 00:00:00 |
KoMnunnauunm
8 H OTYeT 0 pe3ynbraTax KOMNUAALUM
NpoeKTa
p Compile £ Simulate / |
ﬁ = 15) Found 1 design units and 1 entities in source file C:\quartus\libraries\megafunctions\mpar_add.tdf Q

Found 1 design units and 1 entities in source file C:\quartus\libraries\megafunctions\lpm_add_sub tdf

Found 1 design units and 1 entities in source file C:\q! raries\mec \addcore.tdf

Found 1 design units and 1 entities in source file C:\q! raries\mec \a_csnbuffer.tdf

Found 1 design units and 1 entities in source file C:\quartus\libraries\megafunctions\altshift tdf

Implemented 194 device resources

Selected device EP1S10F780C5 for design pipemult

Stratix EP1510 device sel d - to obtain prog ning file patible with ES labeled devices. specify EP1S10ES device

Compilation Report contains advance information. Specifications for device EP1S10F780C5 are subjectto change. Contact Altera for information on availability. No programming file will be generated.
%2 Smart compilation specified to OFF -- SignalProbe information will notbe saved

&2 Automatically promoted signal clk1 to use Global clock in Pin R25

OkHO npoueccopa .l

COO6L|J|eH|/|[\;| Processing /i System /
For Help, press F1

B WW [45% w 00:00:58
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Hactpounka onuun naketa Quartus Il

MeHto:Tools > Options...

HacTtponka nuueHsum:
Options. /ml/- Bb|6paTb KaTteroputo
: [11 B ”
/ License Setup
General
. “wy o . ”
License Setup /—B OKHe LICGI’]SG flle yKa3aTb
Erogrammer License file: IC:\erxIm\aItera_license.dat A/ M eCTO I_I On O)Ke H M e
rocessing
Eiﬁ;&gﬁgsﬁw License: Quartus Il Full Version o
=} Block/Symbol Editor License type: Software Guard n VI L'.e H 3 VI 0 H H O I'O (*)a VI.I'I a
General HostID: TO00024563 “Q H ”
EELT;S Licensed AMPPMegaCore functions: Pa3'u' en S I Ste m I nfo yKa3 bl Ba eT
</ Floorplan Editar Vendor: Altera (6AF8), Product ID: 0022 NMOEeHTU C*) MKaAUMNOHHbIE
General Vendor: Altera (6AFS), Product1D: 1000
Vendor: Altera (C4D5), Product ID: 512A
Eg:?srs ‘endor: Nova Engineering, Inc. (86A3), ProductID: F201 na pa MeprI Ba Luero KOM n bI'OTepa
= Memary Editar
General
Fonts
—|- Text Editor
General
Colors
Fonts
= Waveform Editor
\C;gneral System info
. Network Interiace Card (NIC)ID: 000000000000
Fonts C: drive serial number. 7821-F727
Prinfing Software Guard ID: T000024563
OK Cancel
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CnocoObl BBOAAa onncaHus npoeKTa
s

m B pamkax naketa Quartus Il
— TekctoBbiv BBOA (AHDL, VHDL, Verilog)
— PepakTop namaTtu (Hex, Mif)
— CxeMHbI BBOA

m Bo3moXHOCTbL BBOAaA NpoekTa B Apyrux cpeacreax
aBTOMaTM3auumn NpPoeKkTUpoBaHUg
— EDIF, HDL, VQM

m BoamoxHocTb ncnonb3osaHna MeradgoyHkunm u 1P-
Moaynewu

m B0O3MOXHOCTb OOQHOBPEMEHHOIO UCMOSb30BaHUS
yKa3aHHbIX BbllLe CriocoboB B NobomMm coveTaHUm

e~

Altera
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Paunbl C onucaHuem NpoekKTa

dann BepxHero ypoBHsi B

TOP"_-eV nepapxumn onncaHns NPoeKkT
el File |_ pdf, .tdf, .vhd, .vhdl, v
.edif or .edf

Quartus Il
Pepaktop
namsTm

Quartus 1l Quartus Il
CxeMHbIn TekcToBbIN
penakTop penakTop
Verilog
MegaWizard®
VHDL
AHDL
CumBon
Cxema I\
bdf | | .bsf tdf | | .vhd Y
.gdf
Block Symbol Text Text Text
File File File File File

edf v, .vlg,
edif .vhd, .vhdl,
' vgm
| |
Text Text
File File

Mentor Graphics,
Synopsys,
Synplicity,

etc...

Cospatotcsa B nakete Quartus Il
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CpeacTB aBTomMaTmsaumm
NPOEKTMPOBaHUS
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TeKCToBbIU BBOA ONMUCaHUA NPOEKTa
S

m BO3MOXHOCTHU
— Hymepauna nuHun
— Wcnonb3oBaHue 3aroToBOK S13bIKOBbIX KOHCTPYKLUIA
— OT0bpakeHune KnYeBbIX COB BblIbpaHHbIMU LiIBETAMU
— [Noackaska o0 HeOBXOAMMOCTU COXpaHeHna danna

] |/|CI'IOJ'Ib3yeMbIe A3bIKU OINMMCaHUA arinapartypbl
— AHDL ( ctaHgapTHOe pacwupeHue - .tdf)
— VHDL (cTtanHgapTHoe pacwmpeHue - .vhd)
— Verilog (cTaHgapTHOE paclupeHKne - .v)

Altera
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Mactep MegaWizard

m Mactep MegaWizard obneryaet npoueaypy HaCTPOMKN MerayHKLMN U

MegaWizard Plug-In Manager [page 2a] x|
Tools  Window Help ‘Which megafunction would you like to customize? wWhich device family will you be IStratix Ll
ing?
Run EDA Simulation Tool Select a megafunction from the list below Mo
. =) i | i 4 2
Launch Software _E_)ebugger CtrShift+D = I?gstaa::;?n?t::g Ins Which type of output file do you want to create?
=
s o
: : ALTACCUMULATE Al
SignalTap Il Logic Analyzer ALTFP_MULT © VHDL
Programmer 2] ALTMEMMULT & Verilog HDL
it ALTMULT_ACCUM (MAC)
T R ALTMULT_ADD
gaiizard Plug-in Mana 7] LPM_ABS ‘What name do you want for the output file? Browse... I
? LPM_ADD_SUB
_?CTF;C '_B'L:Ilder"' g LPM_COMPARE |C:\Quartus\@uanus_Labs\Lam\verilog\mult
Cl oCripts... LPM_COUNTER
/] LPM_DIVIDE

Toolbars... LPM_MULT
S ARM-Based Excalibur I” Return to this page for anather create operation
Options. . =8 gates
s MegaWizard Plug-In Manager [page 1] & 170 Note: To compile a project successfully in the Quartus |1
— - & memory compiler software, your design files must be in the project directory or a.

The MegaWizard Plug-In Manager helps you create ( & & storage uselflibrary thatyou spe_cifyinthe User Libraries tab of General

i i iati i =@ IP MegaStore Settings command (Project menu).

files that contain custom variations of megafunctions. it e

: : i iﬂ Garhmunicaions Your current user library directories are:
‘Which action do you want to perform? - Embedded Systems
#-& Interfaces

& Create a new custom megafunction variation &8 Signal Processing

" Edit an existing custom megafunction variation

" Copy an existing custom megafunction variation

Copyright© 1991-2002 Altera Corporation

Cancel | <Back | Next> | Firich |

Cancel| <Bav:k| MNext > | et I
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Ba3oBbLle OMONMOTEKM NaKeTa

17

MeradyHkunmn, cosgaHHbie dompmon Altera moaynu, nossonswoLwme
MUCMNOJb30BaTb apXUTEeKTYypHble ocobeHHocTn CBUC M1

 ALTPLL, ALTLVDS, ALTDDIO...
Bbubnunoteka ctaHgapTHbIX napameTpusnpyembix moayneu ( LPMs )

* [MapameTpusnpyemsie nornyeckme moaynm (lpm_and,
Ipm_decode...)

* MapameTpuanpoBaHHbie apudmMmeTnyecKkme Moaynum
(LPM_ADD _SUB, LPM_COUNTER...)

Bbubnnoreka npUMMTUBOB

* AND, OR, INPUT, DFFE
Bnonuoreka KOMNOHEHTOB 74 cepun

* 161mux, 8fadd, 7400 series logic
AononHutenbHble 6Mbnnotekn (User Libraries)

Copyright © 2003. TpeHuHr naptHep dupmbl Altera® B Poccun. CawkT-letepbypr, CI16IMTTY - 390




3agaHue nonb3oBaTesiIbCKUX OMbnuoTek

General Settings x|

1. 13 meHio Project BbinonHnte kKomaHay
General Settings > User Libraries

2. B okHe “Library name” ykaxute nyTb K

General] AddFiles UserLibraries IVHDL Inputl Verilog HDLInput] ToolsetDirectoriesI

Add any non-default libraries that you will use in the project. Listthe library names in the order you
want to search them. Custom libraries can contain user-defined or vendor-

supplied megafunctions, Block Symbol Files, and AHDL Include Files. Bubnuoteke 1 Haxmute kHonky “Add”
Library name: Add 3. Haxmute kHonky OK
Libraries:

c:\design_wdrk\contfbl_ééﬁicoﬁtrdi;93§4;work\leonar‘do_syhth'eéié'\tbp;ie\}

0K OTMeHa
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19

CxeMHbI# BBO, ONMCaHUS NPOeKTa B
nakete Quartus® I

&

QUARTUS"

el
Altera
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CxeMHbIN BBOA ONMUCaHUA NPOEKTa
S

m CxeMHbI pegakTop uHTerpuposaH B naket Quartusli

] npl/l co3gaHnn cXxemMbl MOT'YT UCIOJ1Ib30BaATbCA.

— [lpocTeniumne norndeckme arnemMeHThbl, TPUIrepbl, BbIBOAbI U Apyrne
NPUMUTUBBI

— [lapameTpusmnpyemole mogynu
— MeradyHkuun, codgaHHble doupmon Altera mogynu

— PaHee cosgaHHble (B TEKCTOBOM UNU rpadpMyeckom peaaktopax)
KOMMOHEHTHI

Altera
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BBoa cMuMBONOB B CXemMy

& my_schematic.bdf*

[Ssmbaliool] 5 s s s s s s e e e e e
"—ll .\1:_ In_a ............... P”T . GiicEs . e
CQl =} | S O 1111 =l )P
pres
l — P T P A e e
Mcnonb3aysi MKOHKY naHernm o O T ———
NHCTPYMEHTOB
(MM60 OBOVHBLIM LLESTYKOM B MOME | Lueres
CXeMbl) 3 A i
OTKPOMTE OKHO «Symbol» : /5@ Crmensziirares |
CI othgrs
............ 5 -
EORCEOY OOy CH s CH O LGy (0 EO buffer
.......... 2 logic

KOMMOHEHTbI, pacnosnoXeHHble | :::
B pabo4yen nanke npoekrta

Name:

............. . Iantﬂz

1 Repeat-insert

IT | neert eymticliasbloek
5 Launchilvieaaizard PlugHn

BUbnmMoTeYHble KOMMOHEHTBI |
— o | cacs ||| IMSA BBIBpAHHOrO KOMMOHEHTA
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LLinHbIl, uenun, KaHanbl CBA3U

22

NHCTPYMEHT Ons pucoBaHus uenen (wire)

: 3 my_schematic.bdf*

Copyright © 2003. TpeHuHr naptHep dupmbl Altera® B Poccun. CawkT-letepbypr, CI16IMTTY - 390
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N3mMeHeHue nMeHU U CBOUCTB OObLeKTa

2 my_schematic.bdf*

General | Eormat |

To create multiple pins, enter a name in AHDL bus notation [for example,
"name(3..0]"], or enter a comma-separated list of names.

hi% cut

& S el

S SRR o

O Eam
S

Assignment Organizer...

Pin= Alt+O

Bbibepute 06bexT,
LLIeNKHUTE rnpaBown
KnasuLlen MaHnnynaTopa,
B MOSIBUBLUEMCS OKHE
BblbepuTe CTPOKY
“Properties”

Pin name(s):

% Locate in Timing Closure Floorplan
& Locate in Current Assignments Floorplan
% Locate in Last Compilation Floorplan

Default value: |VCC

=

! Update Symbol or Block...

B okowwke “Pin name(s)” 3agante nms
BblBOAA.

Ak Flip Horizontal

| =5 Flip Yertical
Rotate

B okowke “Default value” 3HaueHue
MO YMOJS4YaHMUIo.

i0CH are preliminary
and/or memory enables

between source memory mem:mem|alts Properties
ietween source reqister sync_fifo:sync_

23

Zoom

»

fikerm
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Co3pnaHue cumBona
]

¥, Quartus Il - c:\documents and settings\ggoodarz\my documents\quartus_ii_22\quartus_labs\mem_exercise_ver2\verilogitop

File Edit “iew Project Assignments Processing Tools MWindow Help
D New.. it | e e b 2 0| @@ @& @ || OTKPONTE CXEMHbIN UMM TEKCTOBbLIN PEAAKTOP C ONMcaHeM
& QOpen... Cir+O | =
Clzse cira 2 \ 2 g a ’ & ’ KOMMOHEHTAa AJ14 KOTOPOro 6yﬂ,eT C030aBaTbCA CMMBOIJ
oy La) =] 5
i) New Project Wizard... F ’/‘ il "E U \@ |l§2§|ab,r
[ Open Project... = :
: ne
1 A
e 208 j e
e GBS 00:00 ‘define TAPS A
“ & Libraries:
e 02:08
Save Burrent Bepart Sectiom As: 0013 //goli MZdUlZ
@ 5ave Al o dacad CumBon cosfaetca B paboyen
ile Properties... 01:48 ded|¥E Claarusz 2ibreries) rnanke NpoekTa
s f I._,Ipd;jte da
sh
EXRGrt.. ate ol Files for t File ta
Convert Programming Files... Create AHDL Include Files for Current File dal Secode
a clk1 data_out[17..0]
Inellde Pepart Sestionit P Creste Besign e frotn Selected Elock. datal17.0] shifl_out
% z ¥ = % : / In utS decode_load taps[15..0]
B Page Setup... Update Besinnm e fram Selected Block: p - ST
; ; nput clgEEis
g ir!n: Frevs P Create sinmaliam et e nput [17 [decade __I
B ! Creste JA) BVF, or IEC e NPUt | I eseatmesnimote
Recent File% * Ells | Regis I~ Insert symbaol as block
RECEI’]V(D]EGS 2 o / /outputs | Ellaunshiegeiizard Pl
/ output [1 : =
E;U/ Alt+F4 127 output MegaWWizard Plug-n Manager... |
ok | Cancel |

>

BbinonHute KOMaHAay

MeHto File>Create/Update>Create Symbol for Current File

24
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3agaHuve onuuMmu CXeMHOro pepgakropa

S
m MeHio : Tools > Options

Options | X]
Category:

V' Show guidelines

Guideline spacing: |1 _I

[V Snap to grid (applies only to Symbal Editor)

- Floorplan E ditor
- Memary E ditor
- Text Editor

- Waveform Editor V' Show parameter assignments

[V Show block /0 tables

V Use ubberbanding

[V Show mapper tables
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26

PepakTop thaunna vHuumanmsauumm
namMmAaTu.

&

QUARTUS"
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PepakTop namMaTu

m Co3gaHue (peoaktupoBaHue) doanna nHmunanusauum
namatu B gopmate (.hex) unm (.mif)

m Vlcnonb3oBaHue ansa cosgaHunsa CbUC

— Ecnu B npoekTe ectb 6510k namatu ( RAM, ROM, Dual-port
RAM), TO pegaktop namsiTu No3BOMSET 3a4aTb COAEPXKUMOE

namaATn, KOTOpoe DyAeT 3arpy>KeHo Mpu BKITIOYEHUW NUTaHUSA
CBAC

m llcnonb3oBaHne AOns MoaernnpoBaHUA

— PepakTop namaTy NO3BONSET 3adaTb CoAepXumMoe Moayns
naMmaTK Ons npoBeaeHnsa MogenmpoBaHus

Alfera
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Peaakrop namatn — co3gaHue HoBoro pauna

Hex ¢popmar
Mif cbopmar

28

MeHio : File > New > 3aknagka Other Files

tj_@

Device Design Files | Software Files Other Files I

AHDL Include File

Block Symbol File

| Chain Description File

&)
Memory Initialization File
SignalTap Il File
Tcl Script File
Text File
Yector Waveform File

oK Cancel
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Peaakrop namatn — co3gaHue HoBoro pauna
S

= Ykaxute uyncno crnos (Number of Words) [

B moayne namsatn n ux pasmep (Word |
Size). Number of Words: &0

&’ Quartus Il - C:\qdesignsli\tutorial\fir_filter Word Size: a

File Edit Yiew Project Processing Yalue Tools “Window Helj

oK I Cancel l

DR & s o = (N (@& v
[P TUEeNBLS VI
Ll

3 Compilation Hierarchies .
- @ filkref gddr +0 0+1 0+2 0+3 0+4 0+5 0+6 0+? CnoBa (ﬂ"leVIKVI)
+- 4 accinst3
--=D hvalues:inst2 o L D 0 0 0 0 ) e '9"7
5 2 16 0 0 0 0 0 0 0 -
[+ multinsts
.. state_m:inst] S g e g e g e g i
% tapsinst 32 o 0o 0o 0 |0 0o 0
40 |o 0 o o.M [0 o |0
48 |o 0o (o )jo |o o |0
56 0 0 ] 0

Tmg Hierarchies | B Files | g7 Design Units |

12 x|
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Ucnonb3oBaHue hanna nHMumanusaumm namaTu

Ykaxute MIF or HEX
cann

MegaWizard Plug-In Manager - ALTSYNCRAM [page 9 of 10]
—What should the RAM block type be?
i Auto T M512 = M4K T M-RAM

Set the maximum block depth to 56 v |  words

— Do you want to specify the initial conteyfl of the memory?

" No, leave it blank

{* Yes, use this file for the me content data

contains EABs or ESBs

rdaddress[4..0]

my_ram
data[7..0]
wraddress[4..0] g W
wwren £z
= H e I~ Implement with logic cells only, even if the device
=L H

clock

Block Type: AUTO

Resource Usage Cancel I < Back | Next > | Finish |

256 ram_bits(AUTO)

nical Training
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[loHATHe «MPOEKT» B NnakeTe
Quartus li
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NMpoekT B nakete Quartus Il

m [log TEpPMUMHOM «NPOEKT» NMOHMMAaeTca Habop hannos, CBSA3aHHbIX C
NPOEKTUPYyEMbIM Moayrnem, n bubnuoTexk.

—  ®annbl MOryT ObITb:
* Jlornyecknmn — onucbIBalOLWLMMN anroputm paboTbl Moayns.
« BcnomoraTtenbHbIMn — cogepXallunmm OONONMHNTENBHY MHAOPMaLMIO
O NPOEKTNpPyeEMOM Moayre
— [1poeKkT MOXeT coaepaTb MO0 HECKONBLKO NIorM4yecknx annos,
obpasyoLmnx nepapxmdeckoe onmcaHne moayns (Npu aTom oguH n3

nornyecknx dpannoe AomKeH ObITb ddanioM BEPXHENO YPOBHS MEpPapXmn
onuncaHumn), Nnbo oanH norndeckun damn (No yMony4aHuio ABnsoWMNCS

doannom BepXHEro YpOBHS B UEPAPXUM ONMUCAHNN).
m [IpoekT MOXeT BbITb CO34aH C MOMOLLIO:

— Mactepa New Project Wizard

— Ynpaenstowmin nporpamMmm Ha si3blke tcl (test control language),
co3gaHHbIX NMbo nonb3oBaTenem, NMbo B cpeacTBax aBToMmaTnsaumnm

npoekTupoBaHunsa Synplify, LeonardoSpectrum
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MacTtep New Project Wizard - 3anyck

1. ,D,J'IFI CO34daHud NpoeKTa 3anyctute
§ Quartus Il- CADoEGmBnIS and =g mactepa «New Project Wizard» - komaHga File>NewProjectWizard
File Edit View Project Assignment: —
New Project Wizard: Directory, Name, and Top-Level En x|
0 New... Ctri+N
']
Lo _(EJ_pen... QO What is the working directory for this project? This directory will contain design files and
Close (BfritEA other related files associated with this project. |f you type a directory name that does not
exist, Quartus |l can create it for you.
= = C:hjkaady\Memory_E xercisetWerilog
i& Open Project... I —I
Close Project What is the name of this project? If you wish, you can use the name of the project's

top-level desiagn entity.

p, Itop J

2. YkaxuTe pa60qyro Y ‘What is the name of the top-level design entity in your project? The Quartus |l software wil
NpoeKTa automatically create Compiler and Simulator settings for the top-level entity you specify

in this wizard. After you create a project, you can add more top-level entities and create
Compiler and Simulator settings for them with commands on the Processing menu.

top _J
3. 3aganTe Mms NpoekTa.
Nmsa moxeT ObITb NoObIM.
OpHako pekomeHayeTcs
NCNonb3oBaTb UMS,

4. 3agante nma danna BepxHero
YPOBHS1 B Mepapxmm onucaHum

NnpoeKTa.
COOTBETCTBYHOLLEE
UMeHn danna
BEPXHEro YPOBHS B MepapXum Back I MNext I Finish Cancel

onvcaHun NpoekKTa.

era
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MacTtep New Project Wizard — npobaBneHue
cdhannoB K NpoeKTy

K NPOEKTY MOXHO nob6aBuTb

New Project Wizard: Add Files [page 2 of 6] N ﬁl / Cbﬂﬁl]'lbl CrieAyHoLLMX TUMOB:
- Graphic (.BDF, .GDF
Select the desian files and software source files you want to include in your project. Cli P ( ’ )
Add All to add all desian files and software source files in the project directory. - AHDL
Nate: it is optional to add files here unless you have design files not contai f the project - VHDL

directory, or files in which the file name is not the same as the entity ;
, - Verilog
File name: || A . Add
| —I —I - EDIF
File name | Type | Add Al |

Hemoye

Froperties

U p |

Down | « @annbl HUKHUX YPOBHEWN B Mepapxum
onncaHmna rpoeKkTa, Haxogdwmnecs B
- - . - paboyen nanke npoekTa, MOXHO
If your project includes libraries of custom functions, specify their ABHBbIM O6pa30M He ,U.O6aBJ-|F|Tb K

pathnames:

User Library Pathnames... l NMPOEKTY. OHu 6y,E|,yT dBTOMAaTU4eCKun
nobasrneHs.bl KOMMUIATOPOM

Back I_ Next I Finish Cancel |

Ncnonbaynte aTy KHOMKY A4
yKa3zaHusa OOMONMHUTENbHbIX
bubnuorek

34 Copyright © 2003. TpeHuHr napTHep dupMbl Altera® B Poccum. CankT-Tletep6ypr, CMBIMIY - 300 echnical Training




MacTtep New Project Wizard - 3agaHue
aononHuTenbHbIX OMbnuoTtek (User Libraries)
s

Add any non-default libraries that you will use in the project. List the library

names in the order you want to search them. Custom libraries can contain
YKaxuTe nyTb kK bnbnuoteke user-defined or vendor-supplied megafunctions, Block Symbol Files, AHDL
iles, and pre-compiled YHDL packages.
Library name: I 3 Add
[ononHuternbHble BUbnmMoTeku: —
Libraries: |_ Hemove
» Co3gaHHble Bamn  6ubnmnoteku c:\megacorehfir_compiler-v2.5.05ib
- U |_'_’|
» bubnuotekn moaynen _—
MegaCore® AMPP SM Down
» OTkOMNUnNupoBaHHble VHDL
packages

oK | Cancel |

Altera
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MacTtep New Project Wizard - NMogknioyeHne AOMNONMHUTESNbHbLIX
cpeacTB aBTOMaTun3auum npoektuposaHusa (EDA Tool)

; ; : 1. Boibepute nogknioyaemoe
New Project Wizard: EDA Tool Settings [page 3 of 6] I
cpencteo npoektnposaHus (EDA
Specify the other EDA tools — in addition to the Quartus I software — that you will use on this tools ) N3 Crncka.
project.
SR // 2. HactponTe ncrnomnb3yst KHOMKK
el [AREEnE | — Settings 1 Advanced
Design entry/synthesis  <NONE> ’
Simulation <NONE>
Timing analysis <NONE>
Board-level <NONE>
Formal verification <NONE>
Resynthesis <NONE>
— Tool settings
Tool type: Design entryfsynthesis
Tool name: <None> _v_]
= | Bumthis teel autematicsllyic synthesize the current desigh Sefings:,
Advancedd
Back MNext Finish Cancel
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MacTtep New Project Wizard - BbIOOp cemenctBa
CBUC gna peanunsauunm npoekTa

New Project Wizard: Device Family [page 4 of 6] - X|
Which device family do you wish to target? 1. Bbl6epVITe
Family: [EiE -] cemenctso CBNC

Do you want to assign a specific device?

* Yes
: : 2. YkaxuTe pexum Bblbopa Tnna
" No, | want to allow the Compiler to choose a device CBUC:

» ABTOMaTM4eCKnin BbIGOP
komnunatopom (NO)

* HENocpeaCTBEHHOE Ha3HavYeHue
Tvna CBUC (Yes)

Back MNext Finish Cancel

37 o
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MacTtep New Project Wizard - Ha3zHayeHne tnna CBUC
s

New Project Wizard: Select a Target Device [page 5 of 6] : ﬁl

lJse the Filters settings to control the devices that are displayed in the "Available
devices" list. Select a device in the list, and click Next to continue.

Available devices:

EP1510F4B4CEES (Advanced) o] ||
EP1510F484C7 (Advanced) Package:  |Any
EP1510F484C7ES (Advanced) J

EP1510FE72CE [Advanced) Pin count: Any

Sl s | PunbTpbl UCNOMb3YHTCS
EP1S10FE72C7 [Advanced) Speed grade: IAny ANA ynpoweHua rnomncka
EP15S10FE72C7ES KoHkpeTHon CBENC
:EP1510F 780C5 [Advanced) Voltage: 1.5¢

EP15S10F780C5ES
EP1510F780CE [Advanced)
EP1510F780CEES
EP1S10F780C7 [Advanced)
EP1S10F780C7ES

EP1S20B672CE (Advanced)

hd
L ol B T | e T S PUPRPPpp | | _J

Led Lef Lo

Back MNext Finish Cancel
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MacTtep New Project Wizard - oKkHO C pe3ynbraTtamu

cAellaHHbIX YCTaHOBOK
.

New Project Wizard: Summary [page 6 of 6] i ll

“When you click Finish, your project will be created with the following settings:

Project directory:
c:\jkaady\memory_exercisehverilogh

Project name: top MpoBepkTe pesyrnbraThl
Top-level design entity: top caenaHHbIX YCTaHOBOK M
Number of files added: 0 HaXXMUTE KHOMKY FINISH
Number of user libraries added: 0
EDA tools:

Desian entry/synthesis: <MNone>»

Simulation: <None>

Timing analysis: <None>

Board desian: <MNone>
Device assignments:

Family name: Stratix

Device: EP1S10F780C5

Back M ewt Finish Cancel
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Project Configuration File

40

ABTOMAaTUYECKN reHepupyeTcs
MacTepoMm

New Project Wizard

Nwmsa, 3agaBaemoe no
YMOSTYaHUIO —

<umMsA npoekTa.quartus>

XpaHUT KOHdUrypaumo
npoekTa

MoxxeT penaktmpoBaTbCs B
TEKCTOBOM pefakTope

Copyright © 2003. TpeHuHr naptHep dupmbl Altera® B Poccun. CawkT-letepbypr, CI16IMTTY - 390

W Rrism Editor - [top. quantus] E'@‘Eﬁ]
= File Edit View Window Help - | & x
O[@|a] « ||| || =|2| || =] #] -]
FILES |
{
BDF FILE = top.bdf;
}
COMPILER SETTINGS LIST
{
COMPILER SETTINGS = top:;
}
SIMULATOR SETTINGS LIST
{
SIMULATOR SETTINGS = top:;
}
SOFTWARE SETTINGS LIST
{
SOFTWARE SETTINGS = Debug:;
SOFTWARE SETTINGS = Release;
}
Kl b |

QVC:\Documents and Settings\UseriMou | 1,D ‘Win

INS | 1253 [30102003

Altera
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daun c yctaHoBkamu npoekra - *.PSF (Project
Settings File)

m  ABTOMaTU4YEeCKU reHepupyeTcs MacTtepom
New Project Wizard
ma, 3agaBaemMoe No yMonyaHuio - <ums npoekrta.psf>
XpaHUT yCTaHOBKN NpoekKTa
MoxeT pegakTnpoBaTbCsa B TEKCTOBOM pefakTope

-l
SYNTHESIS FITTING SETTINGS ]

{
AUTO_SHIFT REGISTER_RECOGNITION = ON:
AUTO_DSP_RECOGNITION = ON:
AUTO_RAM RECOGNITION = ON:
REMOVE DUPLICATE LOGIC = ON:
AUTO_TURBO_BIT = ON;
AUTO MERGE PLLS = ON;
AUTO_OPEN_DRAIN PINS = ON:
AUTO_PARALLEL_EXPANDERS = ON: I
AUTO_FAST OUTPUT ENABLE REGISTERS = OFF;
AUTO_FAST OUTPUT_REGISTERS = OFF;
AUTO_FAST INPUT REGISTERS = OFF;
AUTO_CASCADE CHAINS = ON:
AUTO_CARRY CHAINS = ON;

AUTO DELAY CHAINS = ON; v
kil A
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NM3MeHeHMe yCTaHOBOK NpoeKTa

42

MeHto HacTpoek «Assignments Menu»
NO3BONSET NONYYNUTb LOCTYN KO BCEM
HaCTpoMKam 1 yCcTaHOBKaM NpoekTa.

[na 3agaHns yctaHOBOK MpoekTa
cnenyeT OTKPbITb OKHO YCTaHOBOK:
meHio Assignments -> Settings

Category:
#-Files & Directories
HDL Input Settings
EDA Tool Settings
- Default Logic Option Settings
Default Parameter Settings
T|m|ng Settmgs

[+

[+

Slmulator Settmgs
Software Build Settings
- Stratix GX Registration
- HardCopy Settings

[#- 3

HekoTopble pasgensl okHa Setting moryT
ObITb BbI3BaHbl NPSAMO U3 MEHIO
Assignments.

&, Quartus Il - C:\Documents and Settings\ggoodarziMy Doc

File Edit “iew Project | Assignments Processing Tools ‘Wi

5 % Device..

= ‘5‘;‘
JJ = P Assign P Plns

[ﬁ LN @E ~ 92 Timing Settings. ..

. Project Navigator %2 EDA Too| Settings...

ﬁ] Settings...

: < Ctri+Shift+E
Entity
3 Compilation Hierarefiie

={#¥] top

Timing Wizard...
Compiler Settings Wizard...
Simulator Settings Wizard...

= Software Build Settings Wizard. ..

MeHto fin: Assignment Organizer..  Alt+O

Assignments @ Assignment Editor Ctri+Shift+A

coaepxuT Habop Bemove Assignments...
ré Bermate AssIgrments

MacTepoB,
YNPOLLAIOLLMX i'i Back-Annotate Assignments...
3afaHve Import MAX+plus Il Assignments. ..
HEKOTOPbIX €% Current Assignments Floorplan
YCTaHOBOK. @ Last Compilation Floorplan
iming Closure Floorplan

€2 Timing Cl Floorpl

8 LogicLock Regions Window Alt+L
I J— .

I [._._]_ & Import LogicLock Regions...
22 Hierarchies | B Files | & gt Export LogicLock Regions...
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Kak OTKpbITb NPOEeKT?

W Edit ‘View Project Assignments
O New... Ctri+N
= Open... Ctr+O

Blese EtrtEs

@ New Project Wizard...

= Open Project...
Clase Project \

(5F rh

S5
e Current Benen SEcton A

e sl

BUQUMUS-"-M Qpipemult KB Quartus Il Project File
Bl Quartus_Lahs ] pipermult s KB QWS Flle
=0 Apipemul o KB S5F Fil
P

~ - .
[1BOVHbIM LLENTYKOM MaHUNynATopa no CMMBOITY cbavma C pacumnpeHnem

.quartus 3anycTtute nakeT Quartus Il. [pu aTom ByaeT aBToMaTU4eCKU
3arpy>keH BblGpaHHbIN MPOEKT.

\ nnun
~B meHto File naketa Quartus |l Boibepute Open Project

Eile Praperties

Create { Update >
Expert.
Convert Programming Files...

ninun

Irelude Bepert Sectian i Phint et
R Page Setup.
[ Print Preview
& Erirts B+

B meHto File naketa Quartus Il B pasgene Recent Projects Bbibepute npoekt
N3 cnncka Tex NPOEeKTOB, KOTOPbIe OTKPbIBanNu B nocriegHee BpeMS.

1 CADocuments and Settings\ggoodarziMy Documents\Quartus_|l_22\Quartus_Labs\Mem_Exercise_wver2Werilogitop

Recent Files

2 CA\Documents and Settings\ggoodarz\My DocumentsiQuartus_|l_22\Quartus_Labs\Lab 1\pipemult

Recent Projects

Exit Alt+F4
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3 Chguartus2. 2\stratix_exercisesimodule3itop
4 chguartus2. 2\stratix_exercises\module3ierilogitop
5 chquartus2. 2\stratix_exercises\module3\leonardower1top
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ApxuBauusa n BocCTaHOBNeHUe NpoeKTa
«Archive & Restore»

¥, Quartus Il - C:\Documents and Settings\ggoodarz\My Docu

»File Edit Yiﬁev}fﬁl Projec{- Assignments  Processing Tools  Win ﬂpM BbINONHEHUM KOMAHADI
D@ e |l&] | Addciment it e - Proi : :
e Add/Remove Files in ijed mMeHto: Project >Archive Project
XS NHR — CO30al0TCS:
— . Archive Project... o
Restore Archived Project...\ 1 cba”” - <UMH "POGKTa>-qar

i — Generate Tcl File for Project... -CKaTbl aPXMBHbBIU Cbal/lﬂ C

3 Compilation

EETE Generate HardCopy Files for Project HROGKTOM

2. ®ann - <umsa npoekrta>.qarlog

HardCopy Power Estimation

-dpans c OTYETOM O
pesyrnbraTax apxXxmBnpoBaHus

[Mpn BbINOSTHEHUN KOMAHAbI
MeHto: Restore Archived Project
BOCCTaHaBIIMBAETCH apX1BUPOBAHHbIV

NPOEKT

B Open Top Level Flle in Hierarchy  Ctrl+T
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HaBuratop npoekra
«Project Navigator»
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3aKknaaka “Hierarchies” HaBuratopa npoekrta
S

%, Quartus Il - C:\Documents and Settings\ggoodarz\My Documents‘Quartus_|l_22\Quartus_Labs\Mem_Exercise_ver2]

File Edit View Project Assignments Processing Tools Window Help [ | OTO6pa>KaeT MepapXV“'O

EEE NI nERT00 §69 npoekrta «Hierarchy View»
HONNRE [¢90009 vom&2 RY
m HaBuratop MOXeT ObITb

K)

% top Compilation Report
Entity Logic Cells | Registers | Memary Bits | D[ f2'= ompilation Beport NCMNoJib30BaH an4d
3 Compilation Hierarchies 5 Legal Notice
=] top 193(2) 147 580656 0 &)1 Project Settings BbINOJTIHEHUNA yCTaHOBOK
=9 sync_fifo:sync_fifo_inst 155 (0) 127 4608 0 | |=-&/3 Results for "top" Compiler Settings
## dcfifo:dcfifo_component | 185 (10) 127 4608 0 & Summary Dlnﬂ BCEro n poe KTa U
-#  paritycheck:paritycheck b (5) 0 n n P il O i e
&% memmenl 1(0) Settings. .. CHri+Shift+E NMHOMBMNAYyalibHbIX
3 altsyncram:altsyncram_c... |0 (0) Compiler Settings Wizard...
=% decode:decodel 3023 L e T yCTaHOBOK Dlnﬂ Ka)Knulo ro nu3
wd shift_tapsshift] 7(0) et Compiler Focus to Current Entity o
Add Current Entity at Top Level M O.u.yn enn poe KTa
Assignment Organizer... Alt+O — Drnﬂ Bbl30Ba MEeHH
Locate in Timing Closure Floorplan H aCTpO |7| KA Bbl 6e p nuTe
Locate in Current Assignments Floorplan
Locate in Last Compilation Floorplan MO,D,yJ'Ib Mn poe KTa U
Locate in Design File L|.|,eJ'| KHUTe I-Ipa BOIZ
| I — S b KNnaBULLIEN MaHUMYyNsiITOpa
%2 Hierarchies | B Files | & Design Units | e
Print
Properties
v/ Erable Becking
¥ Restrict to Main Window
Close
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3aknagka «Files» HaBuratopa npoekTra
S

¥, Quartus Il - C:\Documents and Settings\ggoodarz\My Documents\Qua N OTO6pa>KaeT nanku
File Edit View Project Assignments Processing Tools Window Help

LCEER oo e ‘@,@, @ — (IZ*))eche Design F)lles (norndyeckne
. = aunribl NPOEeKTa
POBE @E ”\b’ S0 A Software FI):iles (dpannbl C
*_ Project Navigator (=] £ )
nporpamMmmamm
EI {3 Device Design Files Al )
- Bitopy — Other Files (BcnomoratenbHble
o gdsf?‘:e-" channbl npoekTa)
- [D shift_taps.v
- @A \quartus2 2\||brar|es\megafundlons\altshlft tapstdf m lVlmeeT MeH and pa6OTb| C
- [ SR -
= cparinamu (ans BbI3oBa MEHIO
B AAAAA A quary Remave File from Projec BblOepuTe hann n WenkHuTe
L B Uty e e it < <
LA quert npaBou KnasuLien
y at Top Level
BN \quant f MaHmnyﬂgTopa)
B .4 AAA LA \quarty  Create Symbol Files for Current File
e BV Aquarty Donenios
e BUOAVAA AN Aquarty
e Rmemy Ve Enghle Besking
{ | [0 paritycheck.v v Restrict to Main YWindow
[ sync_fifov Close v
«| | L|_|
%2 Hierarchies | B Files [ Design Units ]
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3aknaaka «Design Units» HaBuraTopa

npoeKTa
|

&, Quartus Il - C:\Documents and Settingsiggoodarz\My Do

= OTobpaaeT Bce KOMMOHEHTBI 52t = L = [y ;

K Ca

A S
NpoOeKTa XOeNURE 69099 | rsuea|E
o
m lVcnonb3oBaHHbLIM CNOCOD = Design Uris T

[ a_csnbuffer (AHDL entity)

OMNMCaHus NPoeKTa n A3bIK T
onncaHus

a_graycounter (AHDL entity)
m addcore (AHDL entity)
m daunn c onucaHuem
KOMIMOHEeHTa

[ [ [

alt_counter_stratix (AHDL entity)

altdpram (AHDL entity)

[ altshift (AHDL entity)

el altshift_taps (AHDL entity)

altsyncram (AHDL entity)

m cmpchain (AHDL entity)

mel comptree (AHDL entity)

dcfifo (AHDL entity)

e decode (Verilog HDL entity)

mel dffpipe (AHDL entity)

Ipm_add_sub (AHDL entity)

[ Ipm_compare (AHDL entity)

mel [pm_constant (AHDL entity)

Ipm_counter (AHDL entity)

mE mem (Verilog HDL entity) —
m paritycheck (Verilog HDL entity)

mEl shift_taps (Verilog HDL entity) ;]

"z Hierarchies ] B Files | & Design Units |

Altera
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KoMnunauma npoekra B nakeTte
Quartus I
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UYTo Takoe 06bekT komnunsauum «Focus

i ?

m KOMMOHEHT B nepapxmmn onncaHmm npoekTta, KoTopbIN
Byoet KOMNUNMMPOBATbLCS TakK, Kak ecriv Obl OH Obifn
KOMIMOHEHTOM BEPXHENO YPOBHSA B MEPAPXUMN ONUCAHUN.

m dann BepxHero ypoBHA B nepapxumm onmcaHusa rnpoekra
(Top-level entity) sBnsieTtca o6bEKTOM KOMOUNSALWA MO

YMOJTYaHMUIO.

A

B

/

C

I

D

e~

Altera
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Oo0bvekT komnunsauum «Focus Points»

4, Quartus Il - C:\Documents and Settings\ggoodarz\My DocumentstQuartus_Il_22\Quart

u HaBV”-aTOp I-IpoeKTa File Edit View Project Assignments Processing Tools Window Help

[P

[o=E|E]s e

LA SR IR0 1)

— [locne BbINONMHEHudA KOMaHAbl "?X@“E@E “@%@@i’!&"ﬁti@@ ’@@
Processing>Start> Start Analysis &
Elaboration oto6paxaeT nepapxmo npoekta T — Logic Cells [Rer

X ampllation Rierarchies

—_ 5l 0 193 (2 147
MoxeT 6bITb MCNONb30BaH ANs YCTaHOBKU N e 1558 7
06'beKTOB KOMHM”;IU'MM [ ddilo:dcfifo_?omhpor;enl 155 (10) 127

/’ """ y 0
L altsyncram:altsyncram_c Settings...

Bb|6epMTe KOMMOHEHT -: decode:decodel Compiler Settings Wizard...

HaxxmuTe npaByto Knaesuwy MaHunynsatopa /
Bbibepute komangy Set Compiler Focus to Current Entity T

Cirl+Shift+E

Assignment Organizer...

Locate in Timing Closure Floorplan
Locate in Current Assignments Floorplan
Locate in Last Compilation Floorplan

. Project Navigator [=1E3 Locate in Design File
Entity Logic Cells | Registers | Mt Creste New LogicLock Region
2 Compilation Hierarchies Expart LogicLock Regions...

E}-gﬂ top Print
= sync_fifo:sync_fifo_inst Properties
- dcfifo:dcfifo_component | | Bl e
- paritycheck paritycheck " 2 ierarchies [B Files ] & Desian Ui v Restrict to Main Windaw
HF] mem:mem] ——7m lnea
. - altsyncram:altsyncram... I —— &
=-# decodedecodel ATOT 3HAK noKa3biBaeT, uYToO
F-»  shift_taps:shift] Y
AaHHbIN KOMIMOHEeHT Bbl6paH
KaK 0OBbEeKT Komnunsi umn
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PeXXmMbl KoMnunaumu
N

[MonHaa komnunauma (Start Compilation)

—— p |» | ” | VkoHbl naHenu ynpaBnexus
— TMonHas koMNunsauus, BkroYas cOopKy

L. |eee

CBMC | Quartus Il - c:\training\desiening. with, quartus, ii_exercises. ver8\labé_giill
Start Analysis & Elaboration File Edit View Project Assignments Processmg Tools  Window Help
— TpoBepka cUHTaKcKCa U NocTpoeHue 6asbl (@] - J | ‘ | ‘ | k‘? Shift+

AaHHbIX 06LEKTE KOMAUTALIAN XEIT E‘@rﬂ&ﬂ @|@|@‘ ) > Start Compllat|on Ctrl+L
Start Analysis & Synthesis A e B :
— Mposepka cuHTakcuca, nocTpoeHme Gasbl ¥ Start Analysis & Elaboration _
[@HHbBIX, CUHTE3, OLleHKa BbICTPOAENCTBISA ; gﬁa: IA;r;;alyﬂs & Synthesis Ctrl+K mpilation Report Ctrl+R
art Fitter - e
obbekTa kKoMnunsauum % Start ;\ssembler rt Compilation & Simulation
Start Timing Analysis  Start Timing Analyzer Ctreshiftel | Sjmulatmn S
. 1 = e nulation Debug ’
— Tonbko oLeHKa bbicTpoaencTBus obbekta "8 Start EDA Netlist Writer ; .
. . . nulation Report  Ctrl+Shift+R
KoMnunsauum % Start Design Assistant
Start Design Assistant % Start Incremental Fitting 'rtSOftware Bu"d ol

_ Sal'lyCK «MOMOLLIHMKA B NPOEKTUPOBAHNNY % Start §ignaIPr0be Compilation Ctrl+Shift+S
Start SignalProbe " Start I/O Assignment Analysis

_ Start Minimum Timing Analysis
— 3anyck komnunaummn B pexxume SignalProbe
Stop — ocTaHoBKa npouecca komnunsiuy o va Wiiter PG IO S I
P poul H Start Test Bench Template Writer | KOMAUNALMN HEPES MEHIO

Start EDA Resynthesis Processing>Start

gehnical Training

Copyright © 2003. TpeHuHr naptHep dupmbl Altera® B Poccun. CawkT-letepbypr, CI16IMTTY - 390




OkHoO cocTosiHMA (Status) m =
OKHO coobweHunn (Message) 2l

53

3anycTuTe NOSHY KOMMUNSLUMIO NpoeKTa, NOSIBATCS:
OkHo cocTosaAHnA KoMnNUnAaunm; OKHO COODLLEHNN.

= Status 1 =[o|x] &% Floorplan View Total ping 114/426 (26 %)
- & Pin-Out File -
Module I 85 % lTImO I} l : g_' P Total memory.bﬂs 580,656 / 920,448 ( 63 /o]
Processing Total 00:02:13 - DSP block 9-bit slements 0/48 ( 0 '/.)
bl & | EAEEEES |UUC Y + &1 Timing Analyses .
Iniiahization T 000000 &M Processing Time Totel PLLs 0/6(0%)
[ Device for iming analysis EP1S10F780C8

= CompilerTotel | |EHEKEN 000212
Database Bulder| [JEIEESN 000014
Logic Synthesizer| [NTERR 000006

Fiter o B
Assembler m ‘UD'UO 00

* Timing Anaiyzer | ISR 000000

Compile £ Smuske /

Lo
~
o
(=]
o
2
o
=
[
=
o
o
=
(]
3
2
2
=
a
n>
=
)
o
=
X
(5
o
4
o
o
S
w
=]
£
o
o
o
‘-Q
a
L
w
-
3
o
DS
S
5]
)
=1
o
_
=
-
o
Q
g
o
o
s
=3
)
0
o
3
-
o
3
o
=
=
=
-]
=
o
“
P=3
=
=
o
K=
w
-
=
=
o
=
[=N
a
@
a
=
2
o
S
o
=2
9
=
]
5]
e
=3
3
(2]
)
=
o
_
=
- &
o
o
=2
a
-
=2

%) Design top: Full compilaton was succasstul. 0 erors, 2 warnings

A
| | »

Processing A Syskem /

*OKHO cOCTOsIHUSA OTOOpaxxaeT NPOLECC BbINOMIHEHUS 3TAanoB KOMNUNALUA
*OKHO coobweHnn otobpaxaer :

* IHbopmaumoHHble coobLueHnsa(cnHnm cumson)- informational,

* MpegynpexaeHusa (KenTbli CMMBON) - warning

* CoobLeHuns o owmnbKax (KpacHbIi CMMBOI) - error messages
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OTtueT o komnunsAumm (Compilation Report) <

- Quartus )l c:\training)\designing_with_quartus. ii_exercises yer8\labé. giiMlockmult - [pipemult Compilati.... |- [=[X]

& File Edit View Project Assignments Processing Tools Window He

| \ﬂ >|m

JE_IJ I'H

0| I8 e

9| /21€/8l SaR

éﬂ Compllatlon Report

&= Flow Settings
&= Flow Elapsed Time
= &3 Analysis & Synthesis
&S Analysis & Synthesis Summary
S Analysis & Synthesis Settings
&": Hierarchy

&% Analysis & Synthesis Resource UtHzation
&> Analysis & Synthesis fons

&% Analysis & Synthesis Messages
= g3 Fitter

&8 Fitter Summary

&= Fitter Settings

& Fitter Device Options

& Fitter Equations

&% Floorplan View

&= Pin-Out File

&g/ Resource Section

&% Fitter Messages
g Assembler
= &3 Timing Analyzer

&% Timing Analyzer Settings

&% Timing Analyzer Summary

& Clock Setup: 'clk1'

SGB tsu

G tco

&3 th

&5 Minimum tco

&% Timing Analyzer Messages
J;Jw i H
For Help, press F1

L

OHO cogepxuT:

oTAenbHble pasaensl.

s CBOOHYO MHpOopMaLmio (Summary)
=-neTanbHy0 MHopMauuio, pasbutyto Ha

OKHO oT4yeTa NosIBNSIETCA aBTOMaTUYECKHN
NnocJrie OKOH4YaHnA KOMMUIALUUN.

Flow Status

Compiler Setting Name
Top-level Entity Name
Family

Device

Total logic elements
Total pins

Total memory bits

DSP block 9-bit elements
Total PLLs

Total DLLs

Successful - Thu Oct 30 11:41:26 2003
pipemult

pipemult

Stratix
EP1S10F780C5
134/10570(1%)
44/426(10%)
512/920448(<1%)
0/48(0%)
0/6(0%)
0/2(0%)

|"h 5] | Idle
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Peaaktop Tononorum (Floorplan)

95

m Pepaktop Tononornn no3BonseT: @ @
— OcywecTBnaTb TEKyLMe Ha3dHavyeHus (current assignmer}s/
— OTtobpaxaTtb pesynbsratbl nocnegHen komnmnsauum (Last
compilation)
—  OnTummnsnpoBaTtb BpeMeHHbIe napameTpbl (timing closure

EECREL EEE S HL P arek e

© top Compilation Report

Floorplan View

Chip name: ]tnp (EP1S10F780CB)

ol

Il
Il

1
1

() () (o [k
Nuauunn Dﬂmﬂmﬂu (o o
(oD [lmﬂlmmu [ jnnnnnnnnnaljlans;
(o DDJJIDJELL (O ()T

I

Kl | _ 'LF—J
Fan-in (0) <coTe | | Equations (1) GoTo> | Fan-Out (87)
= wraddress[9] (wraddress[9]) = INPUT(: =] <> Q2_g_b[0] (mem:mem1|altsynca|
-+ <> Q2_g_b[1] (mem:mem1|altsync >~
| <] | >
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YcTaHOBKM KOMNUnATOpa
«Compiler Settings»
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PenakTtnpoBaHue ycTaHOBOK
komnunatopa «Compiler Settings»

m [lpexne Bcero He0H6Xo0AMMO NMPOBEPUTb CUHTAKCUC U NOCTPOUTL Basy
OaHHbIX anga obbekta komnunaumm (Processing>Start> Start Analysis

& Elaboration )
m [lns pegakTMpoBaHMS YCTAHOBOK KOMMNUNATOPA UCMOSb3YeTCs:
— Mactep Compiler Settings (ynpouwiaeT 3agaHne HEKOTOPbIX, 6a30BbIX,
YCTaHOBOK)

— OkHo Setting (BbI3biBaeTcAa meHio Assignments> Settings> Compiler
settings) nossonsieT 3agaTb BCe YCTAHOBKM KOMMUMNSTOpA, BKOYas

* BbIiOOp, ycTaHOBKa, 3agaHne napametpos CBNC

« HaszHadeHune BbiBOOoB «Pin Assignments»

« Hactponka cuctembl Siorm4yeckoro cuHtesa «Synthesis Logic Options»
» 3agaHue TpeboBaHnK No BeicTpoaencTemio « Timing Requirements»
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MacTtep - Compiler Settings(1)

I
L [5]x]

r& antus Il - c:\training\introduction tovhdl verS\test.
File Edit View Project Assignments Processing Tools

- Window Help % Device...
D@ &4 =R = |¥|¥Assign Pins...
& ® <% Timing Settings...
% EDA Tool Settings...
# Settings... Ctrl+Shift+E

XenmuRE

Compiler; Setti)

Timing Wizard...

Compiler Settings Wizard...
Simulator Settings Wizard...
Software Build Settings Wizard...

>
The Compiler Settings Wizard helps you specify Compiler settings:

¢  Youcantell the Compiler the "focus point” for the compilation, that is, the name of
the entity you wantto compile.

®  You can specify which type of compilation to perform and how much information to

% Assignment Organizer... Alt+0 save for future re-compilations.

& Assignment Editor Ctrl+Shift+A
Remove Assignments...

I% Demote Assignments.

i* Back-Annotate Assignments...
Import MAX+plus II Assignments...

®  Youcan selectthe device family. and whether to use a specific device or
automatic device selection.

You can enter additional Compiler settings and change the settings entered with this
wizard with the Settings command (Assignments menu).

| Don't show me this introduction again:

& Current Assignments Floorplan
& Last Compilation Floorplan
& Timing Closure Floorplan

2 LogicLock Regions Window  Alt+L
& Import LogicLock Regions...
&% Export LogicLock Regions...

I"D L_lag I

Next Finist OTtMeHa
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MacTtep - Compiler Settings (2,3)

f e e —— e s 3apante oObEeKT KoMNUNALUU
rCUHJpJ_l‘:‘I' Settings Wizard: Entity and|Settinss Na... .
(focus point)

Which entity do you wantto compile? You can compile a complete hierarchy by N NM4a yCTaHOBKM lunﬂ .D‘a HHOIo

specifying a top-level design entity name, or compile only a portion of a hierarchy by

oty s et e obbekTa kKoMnNUNALMK
Eocus point [test _] (Settings name)

Which Compiler settings do you wish to edit? You can type a new name to create new
settings, or select an existing name from the drop-down list Altera recommends using a
name thatincludes the focus pointname.

Setings name: [ = r Compiler Settings Wizard: Compilation Mode [pas;.. ﬂl

What are your goals for compilation speed versus disk space usage?

(® Normal compilation/less disk space.

(" Smart compilation/more disk space. The Compilerwill save extra data to
P make future re-compilations run faster.

Do you wantto save disk space by reducing the number of node names available when
you enter assignments, simulate, etc.?

® Yes
" No

Back Next Finish I OTmeHa I

*CKOpPOCTb KOMMUASALMU UNN COKpaLLEHNe
ncrnonb3lyemoro obbema guncka (Speed
vs. disk space usage)?

«CoKpallaTb YNCNo AOCTYMHbIX AN
HabnogeHus yanos (Reduce node Back Next Finish | Ommena |
names)?
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MacTtep - Compiler Settings (4,5)

3agante cemeunctso CBUNC
(Family)

Which device family do you wish to target?

Eamily: APEX20KE v I

Do you wantto assign a specific device?
® Yes

(" No. lwantto allow the Compiler to choose a device

!.'

g5 Wizard: Select a Target, De; vice... [ X)|

Use the Filters settings to control the devices that are displayed in the "Available devices"
list. Selecta device in the list. and click Next to continue.

Available devices:

EP20K30EFC144-1 i

| |EP20K3DEFCI44-1X ¢ | Package: Any Y
EP20K30EFC144-2 ==

- EP20K30EFI144-2X Pincount  |Any v

EP20K30EFC144-2X

Back Next Finish | OTMeHa | EP20K30EFC144-3 Speed grade: IAny 'I

EP20K30EQC208-1

EP20K30EQC208-1X | Voltage: 18V

EP20K30EQC208-2 :

EP20K30EQC208-2X

EP20K30EQC208-3

EP20K30ETC144-1

EP20K30ETC144-1X

EP20K30ETC144-2 ﬁﬂ

CRNANKINETA1A4 OV -

SaﬂaMTe T™nN CEMC Back Next Finish OTmenHa
(Device)
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MacTtep - Compiler Settings (pe3ynbraTthl
YCTaHOBOK)

Coxpanutb dann B gopmate VQM

Com piler Settings Wizard: Incremental Synthesis....

Do you wantto save a node-level netlistinto a persistent source file (Verilog
Quartus Mapping File)?

(" Yes, save it as the following file name:

-]

Com piler: Settings Wizard: Summary.[page 6 of 6] =l

When you click Finish, the following Compiler settings will be saved and will become your

current settings:
Settings name: test
Focus point: [test
— Speed/disk usage goal: Normal
Reduce node names: Yes
Back Finish OTMeHa | Device family: APEX20KE

Target device: EP20K30EFC144-1
Incremental synthesis: No

OKHO C pesynsTtataMmy YyCTaHOBOK.

Back —

OTtmeHa
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OkHo Settings - pegakTupoBaHue
YCTaHOBOK KOMNUNAToOpa

[ns pegakTMpoBaHUs YCTaHOBOK M HACTPOEK KOMNUAATOPa BblibepuTe
meHio: Assignments > Settings >Compiler Settings

Settings x|

¥, Quartus Il - C:\Documents and Settingsi\ggoodarz\My Docu

3 HOL Input Settings

Catggory:
File Edit Yiew Project | Assignments Processing Tools Wind ??':'33'3‘”90’0"95

% B2 @ ¥ Device...
— ' Assign Pins...
ab-@ S X

“ ~ % Timing Settings...

[[O =&l
xemom=

EDA Tool Settings
Default Logic Option Setings
Default Parameter Setings

#- Timing Settings

‘You can select an exishng group of Compiler settings to use. You can also select the entdy you want o
compile as the "Compilation focus."

% Project Navigator 22 EDA Tool Settings... = Compilar Sattings Current Compiler setings: ~ [top 7| seveas
4l Settings Ctri+Shift+ Generel
Entity K4l Settings. .. Ctri+Shift+E Davic oo e Il'-Up _J
‘3 _Compilation Hierarchie  Timing Wizard... 2;‘:59“) Aceieis Copln solioe
=] top - = Compiler Settings Wizard. .. Fiting Setings name [Focus [Device | I
JE33 3 ifo: i ¢ : 4 a (
SyNC_M:SyNC_MC - o lator Settings Wizard... SignalTap Il Logic Analyze top ftop EP1S10..

- patritycheck:parity
#-»  mem:mem]

Design Assistant
Netlist Optimizations
+- Simulator Setings

Software Build Settings Wizard...

©® decode.decodel fn: Assignment Organizer...  At+O 4 Sofwere Build Setings
<& Assignment Editor  CtrHShift+A Strefix GX Registration

S HardCopry Settings
Remove Assignments. .. 2 4

ré [Dermate Assiartments...
i'i Back-Annotate Assignments...
Import MAXHplus Il Assignments. ..

@ Current Assignments Floorplan
& Last Compilation Floorplan
2 Timing Closure Floorplan

& Logiclock Regions Window Alt+L
83 Import LogicLock Regions...
g Export LogicLock Regions...

KN [ - |
" Bz Hierarchies r@ Files | & Design Unitg_]

62
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OkHoO Settings - BbIOOp, ycTaHOBKA, 3agaHue
napameTtpoB CbUC

Bbibepute meHio:Assignments > Settings >Compiler Settings>Device

Settings

Category

Files & Directones
Add/Remove
User Libranes
Toolset Directodes

= HDL Input Settings

VHOLU Input

Verilog HOL Input Famil Stramx hd Desvice & Pin Options
EDA Tool Settings b I —‘I o I |
Default Logic Option Settings T A
" arget device
Detaul 8 =

arameter Seftings

= Timing Settings

Select the family and device you want to target for compilation

Changes apply to Compiler setings 'top”

 Auto device salected by the Compiler from the 'Available devicas' list

Migration compatbility: 0 migration devices sdlected

X

e

Device & Pin Options

General ICoMigumﬁm l Frogramming Files I Unused Pins | DuaHPurpose Pins | Voltagel

Specify general device options. These optons are not dependent on the configuraon
- me.

Changes apply 1o Compiler settings ‘top'
Optons:

Auto-restart configuration after error

Release clears before tn-states

Enable user-supplied startup clock (CLKUSR)
EEnabl ade reset (DEV_CLRn)
Enable device-wde output enable (DEV_OE)
Enable INIT_DONE output

™ Auo usercode

%]

Pins»

Clacks  Spacific device selectad in 'Available devices' list
Other Requirements & Options P 3 Assign Pins... I JTAG user code (32-bit hexadecmal) FFFFFFFF
Timing Analysis Reporting Description
= Compiler Settings - -
General = Available devices: 01 B ain which allogge all oithe dovice to ha rocatby an =1
Device EP1S10B672C7ES 2] - Showin ‘Availsble devices' st . . .
Mod: EP1510F484CS (Advancad ( )'
Synesi AR | e o 5 MapameTpsbl (Device and Pin Options):
: EP1510F484C5 (Advanced)
SnaTepLogic Ansy EPISIOFA4CES s ; -Obwue «General»
SwanalTap If Logic Analyzer EP1S10F484C .
Design Assistant EP1S10F484C7ES Speed grade; |Any -l O O
NefistOptmizokons EE o S *KoHdurypauum «Configuration»
+ Simulator Setings EP1S10F6 ra voltage: 1! . .
. Sofwers Buid Sengs EPISIOFS?2C7 (hdbenced R Show Advenced Devices daina nporpammupoBaHus «Programming
Stratix GX Registration EP1S10F672C7ES
HardCopy Settings EP1S10F780CS (Advanced) =
AT EP1S10F730CSES f||eS »

*Hencnonb3oBaHHbIX BbiIBOAoOB «Unused

| *BbiBogoB ABOMHOro Ha3Ha4vyeHusa «Dual

\ Purpose Pins»
*HanpsxeHna nutaHma «Voltage»

B okHe Available devices 3agante tTun CbC

63
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OkKHO Settings - Ha3Ha4yeHMe BbLIBOAOB

«Assign Pins»
s

Categorny:

e Dincee: pevies |

- HDL Input Settings

EDA Tool Settings Selectthe family and device you want to target for compilation.
Default Logic Option Settings

Default Parameter Settings

@ Timing Settings Changes apply to Compiler settings 'top'
= Compiler Settings Family: | Stratix LI Device & Pin Options... | Bouting Optichs |
General
EAE\S:E Target device
Synthesis " Auto device selected by the Compiler from the 'Available devices' list
Fitting & Specific device selected in 'Available devices!' list
Selacta devica pin and the type of assignment you wish 1o make. You can also make pin assig in the Assig Organizer and the -
Floorplan Editor. You can reserve unused pins on a device-wide basis with the Unused Pins tab in the Device & Pin Options dialog box.
‘You must perform & sman compilation on the dasign bafore routing SignalProbe signals. - -
e KHonka Assign Pin
Available Pins & Existing Assignments: no3Bo14deT C.El‘en aTb
Nu... I Name: I 110 BuJ 10 Stand... I Type: I SignalProbe Source .. I Enab.. I Status f]
627 2 WL Rowll. of crneaywoLine OCHOBHbIE
G268 2 LVTTL Row l/ O
K2 2 LVTTL Fow |/ Off .
K22 2 LVTTL Row |/ Off Ha3HaL‘IeHMﬂ o
H26 2 LVTTL Row /. ot
H25 2 VL Rowl/. of . HOMep n M4 BbiBOAaA
L22 2 LVTTL Bowl/ Off ;l
i vt e T » Ctangapt BBOAA/ BbIBOAA
- | e «1/O standards»
Pin neme: Ida!n_out(ﬂ] _I analProbe saurse y avnilable for smed compils _I
el T A °
/O standard:  [LVTTL B s e Pe3epBV| poBaHune
Enpt 15 alFrabel Ligat] Bl Llie Al SanalFrohe Houtng 1
™ Beserve pin (even if it does not exist in the design file): I : I BbIBOIDIOB « Reserve plns»
lAs nput fri-stated EI Add | I
As output driving ground :
As output drving an unspaciied signal ‘ oK I Cancal I
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OkHo Settings - meHI0 «Mode»

m NMosBonser Bb|6paTb PeXNnM KomMmnmunauummn —g

Category:
= Files & Directones Mode
Add/Remove
User Libraries Specity options for performing a compilation, using the SignalProbe feature, and back-annotatng a
Toolset Directories design. Note: The availability of some of these options depends on the current device family.
= HDL Input Settings
VHOL Input . s
Verilog HOL Input Changes apply to Compiler settings 'top E
EDA Tool Settings - Compilation speed/disk usage tradeoff
Default Logic Option Setings & Normal compilation/less disk space.
Detault Parameter Settings _ ‘ .
L T ¢ Smart compilation/more disk space. The Compiler will save extra data to make
Timing Setings g
o future re-compilation faster
ocks s‘n

Cther Requirements & Options
Timing Analysis Reporting

¢ : e to seve disk space
= C»O"gp"ef Setlings (This option is available forboth Normal and Sman compilation)
eneral
Deiice route SignalPribe signals during compilation
Mode] i ing results dunlg SignalProbe compilation
Synthesis B Hautng Benstrante File (e for routing G ack-annatation
Fitting

SignalTap |l Logic Anaklyzer

Design Assistant

Netlist Optimizations
Simulator Settings

-bKopOCTb KOMNUASILUN U COKpaLleHne
ncrnonb3dyemoro obbema guncka (Speed

gl vs. disk space usage)?

HerdCopy Setings «CoKpallatb YNcno JOCTYMNHbIX AN

HabntoaeHus yanos (Reduce node

names)?

it

+*
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OkHoO Settings - meHI0 «Synthesis»

X

Category:

=l Files & Directaries

Add/Remove

User Libraries

Toolset Directories
HDL Input Settings

YHDL Input

Yerilog HDL Input
EDA Tool Settings
Default Logic Option Settings
Default Parameter Settings
Timing Settings

Clocks

Other Requirements & Options

Timing Analysis Reporting
Compiler Settings

General

Device

Mode

Fitting

SignalTap Il Logic Analyzer

Design Assistant

MNetlist Optimizations
Simulator Settings

General

Mode

Options

Timevectors
Software Build Settings
Stratix GX Registration
HardCopy Settings

Specify options for logic synthesis. Note: The availability of some
options depends on the current device family.

Changes apply to Compiler settings 'pipemult’

[ Save anode-level netlistinto a persistent source file

File hame: J

[ Create debugging nodes for IP cares

MeHio Synthesis nossonser
COXpaHuTb dpann ¢ pesynsraramu
cuHTesa (* .vgm )

0K | Cancel

/
7
/7
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OkHO Settings - meHto «Fitting»

SELLINES

Ul

x|

Categony:

= Files & Directories
Add/Remove
User Libraries
Toolset Directories
—- HDL Input Settings
YHDL Input
Yerilog HDL Input
EDA Tool Settings
Default Logic Option Settings
Default Parameter Settings
—|- Timing Settings
Clocks
Other Requirements & Options
Timing Analysis Reporting
—|- Compiler Settings
General
Device
Mode
Synthesis
Fitting
SignalTap Il Logic Analyzer
Design Assistant
Netlist Optimizations
—|- Simulator Settings
General
Mode
Options
TimeMectors
+- Software Build Settings
Stratix GX Registration
HardCopy Settings

Specify options for fitting. Note: The availability of some options
depends on the current device family and Fitter.

Changes apply to Compiler settings 'pipemult’

Timing-driven compilation
[V Optimize timing: | _l
IIO Paths and Minimum _v_l

[v' Optimize hold timing:

[v' Optimize /O cell register placement for timing

Compilation speed
Compilation speed { fmax tradeoff:
® Standard Fit
(" EastFit. Up to 50% faster compilation / may reduce fmax

[ Limitto one fiting attermpt

Seed: I1

Perform final placement optimizations:

Automatically v

[v' Perform IO placement optimization for /O standards

Cancel

o]

MeHto Fitting nossonser:

*ONTUMUN3NPOBATbL BPEMEHHbIE NapaMeTpbl
BHyTpM CBENC «Optimize timing»
*ONTUMUN3NPOBATbL BPEMEHHbIE NapaMeTpbl
3MeMeHTOB BBOAA/BbIBOAA

«Optimize 1/O register placement

for timing»

* BapbMpOBaTh NapameTpom
«Seed»

*YcTaHaBnMBaTb PEXUM ONTUMU3aLUn
pa3MeLLEeHNst BHyTPEHHUX PecypcoB npu
pa3MeLLeHNM NpoekTa
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OkHoO Settings - meHo «SignalTapll»

x)

Category:

= Files & Directories

Add/Remove
User Libraries
Toolset Directories
HDL Input Settings
YHDL Input
Yerilog HDL Input
EDA Tool Settings
Default Logic Option Settings
Default Parameter Settings
Timing Settings
Clocks
Other Requirements & Options
Timing Analysis Reporting
Compiler Settings
General
Device
Mode
Synthesis
Fitting

Design Assistant

Netlist Optimizations
Simulator Settings

General

Mode

Options

TimeMectors
Software Build Settings
Stratix GX Registration

Specify compilation options for the SignalTap |l Logic Analyzer. Note: the
awvailability of these options depends on the current device family.

Changes apply to Compiler settings 'pipemult’
[ Enable SignalTap Il Logic Analyzer

a

[7  

Al

[TosBonseT paspeLlunTb
ncrnosib3oBaHme
BCTPOEHHOro
nlorn4yeckoro
aHanusatopa SiganTapll
n 3agatb doann c ero
HaCTponKamm

l

OK I Cancel |
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OkHoO Settings - meHo «SignalTapll»

s
'vieh"‘:]n: 5 @

Categony:

U

= Files & Directaries
Add/Remove
Toolset Directories The availability of these options depends on the current device family.
- HOLInput Setings [No3BonseT pas3peLlmnTb
Verilog HOL Input Changes apply to Compiler settings 'pipemult’
EDA Tool Settings ion:
Default Parameter Settings Selectthe rules you want the Design Assistant to apply to the project. rl O M O LU‘ H M Ka DeS | g n
=) Timing Settings 8 Design Assistant configuration rule names
Other Requirements & Options Gated clock should be implemented according to Altera standard scheme o
Timing Analysis Reporting Inverter should not be implemented in logic cell HaCTpOMKM

User Libraries Specify options for the Design Assistant which checks a design for potential design problems. Note:
YHDL Input
NCroJib30OBaHUNE
Default Logic Option Settings
Clocks - Cock Assistant n 3agatb ero
- Compiler Settings Input clock pin should fan outto only one gated clock

General Clock signal source should drive only input clock ports
Device Clock signal should be a global signal

Mode 7 Registers are triggered by different edges of same clock
Synthesis L Peset

Fitting

* Timing closure
# MNon-synchronous design structure
= Signal race
One signal source should not drive both input and output enable of tri-state node
# Asynchronous clock domains
General * HardCopy rules

SignalTap Il Logic Analyzer
Design Assistant
Netlist Optimizations

—|- Simulator Settings

Mode E Assignment checking
OP"C'”S Design is missing fmax requirement
TlmeNgdors 3 Design is missing tco, tpd, or tsu requirement
+- Software Build Settings
Stratix GX Registration
HardCopy Settings

OK I Cancel |

69 Copyright © 2003. TpeHuHr naptHep dupmbl Altera® B Poccun. CankTt-lNetepbypr, CM6IMY - 300




OkHO Settings - meHi0 «Netlist

optimizations»
S

Settines E’i‘

Categorny:

= Files & Directories D I_I 03 BOﬂFleT 3a|£'|aTb
Add/Remove =
User Librqries ‘ Specify options for performing netlist optimizations during synthesis or fittif pe>K|/| Mbl ONTUMWN3A L“/I N
Toolset Directaries The availability of these options depends on the current device family.

—- HDL Input Settings 1/
Mot Changes apply to Compiler settings 'pipemult’ CHMCKOB CoeﬂMHeHMM
Yerilog HDL Input 1 .

EDA Tool Settings Synthesis optimizations (NetIISt) Ha .
Default Logic Option Settings [~ Perform WYSI/YG primitive resynthesis (using optimization technid
$efault garameter Settings specified in default logic option settings) * 9Tane CMHTE3a

—|- Timing Settings 4 . . \ 0
Clocks [ Perform gate-level register retiming \(Synth eSIS) I-Ipoe KTa
Other Requirements & Options v ‘ .

Timing Analysis Reporting oc6op|<|/| (F|tt|ng) CbUNNC
= Comgler Se;ttmgs = Fitter optimizations

D::ir: [ Perfarm physical synthesis far combinatorial logic

Mode ; Physical synthesis for registers

Synthesis ™ Per S licat

Fitting etform register duplication

SignalTap Il Logic Analyzer [ Perform register retiming

Dosi :

—|- Simulator Settings
General
Mode
Options
TimeMectors

+- Software Build Settings

(=g
Stratix GX Registration L_J OK I Cancel
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[NoBTOpPHLIU cUHTE3 npumuTuBos WYSIWYG
(WYSIWYG Primitive Resynthesis)

m Vlcnonb3yeTca CoO CNNCKOM
coeanHeHnn B popmarte

Atom, nosy4yeHHOM BO Unmap

BHELLHUX CUCTeMax

aBTOMaTU3aLun = - p. Loy,

NPOEKTUPOBAHMSA L

m [IpeobpasyeT NnpUMUTUBDI

(nornyeckne anemMeHTbl v

BblIOpaHHOro cemeincTaa A

CBWC) oo ypoBHs —

BEHTUIIEN W, 3aTeMm, D Place
> = LE 5 LE &

cobupaeT ux ob6paTHO B = =

NMPUMNTUBSI.

m  Onuma HegocTynHa npu
MCNONb30BaHUN CUHTE3],
NHTErPUPOBAHHOIO B MakeT
Quartusll.
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Koppekuus BpeMeHHbIX COOTHOLUeHUN
(Gate-level Register Retiming)

OI'ILI,I/IFl, ocywecTtBindad usSMeHeHnd Ha BEHTUIIbHOM YPOBHE,
NMNO3BOJIAET.

m [lepemellaTb perncTpbl CKBO3b KOMOMHALMOHHbIE CXEMDbI
C TeM, YTOObI BbIPOBHATbL BPEMEHHYIO AMarpammy.

m BbipaBHuBaTb kputndeckue (Critical ) U HekpuTU4eckue
(Non-critical) uenu pacnpocTpaHeHus cUrHanos.

D Q-D Q-@—D Q | b Q—@—D QD Q
> > f. > >
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daun ¢ yctaHoBKamMu komnunartopa - .CSF
(Compiler Settings File)
-
m CoOepXnT yCTaHOBKM KOMMIUNaTopa
m Wmsa danna <ums obbekTa komnunaummn=>.csf
m  MoxeT pegaktmpoBatbCca B NOOOM TEKCTOBOM pefakTope
=10l x|

DEFAULT DEVICE OPTIONS

=
{
GENERATE CONFIG _HEXOUT FILE = OFF; _J
GENERATE CONFIG JBEC FILE COMPRESSED = ON;
GENERATE CONFIG JBC FILE = OFF;

GENERATE CONFIG JAM FILE = OFF;
GENERATE CONFIG_ISC FILE = OFF;
GENERATE CONFIG _SVF_FILE = OFF;

GENERATE_JBC_FILE COMPRESSED = ON;

GENERATE_JBC_FILE = OFF;

GENERATE_JAM FILE = OFF;

GENERATE_ISC FILE = OFF;

GENERATE_SVF_FILE = OFF;

RESERVE_PIN = "AS INPUT TRI-STATED";

RESERVE_ALL UNUSED PINS = "AS OUTPUT DRIVING GROUND";
HEXOUT FILE COUNT DIRECTION = UP;

HEXOUT FILE START ADDRESS = O;

GENERATE HEX FILE = OFF:
AFNFDATRE DRF FTIF = NFF-
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PepakTop Ha3dHavyeHuUU
«Assignment Editor»

€/,
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PepaktTop Assignment Editor

m  3ameHun Assignment Organizer
m [logoepxuBaet Bce cemenctea CbUNC
m [lossonget ucnonesoBatb Clipboard (CTRL-C, CTRL-V & CTRL-X)
m Provides Spreadsheet Assignment Entry & Display
7 ﬁ Category: I IAIl L” @ all PinI ® Timingl # Logic Optionsl
= z'l =1 | I show assignments for specific nodes:
7 BrCE __credkan_|
§ Ll ‘ Uncheck all I
H‘!H 51';' Delete All I
ﬁ L
;g'i d =1 | | This cell specifies whether or not the assignment is processed by the Compiler. ;l
< | 5
Bl
[z lills KOHTEKCTHO-3aBUCMOE MEHIO CopepKumoe KOJIOHOK Mo3BonseT 3anpeLwaTtb
&9 — V4 MOXXHO COPTUPOBATb - oTAaeJsibHble Ha3Ha4YeHus
ﬁ Source Mame (From) Destination Mame (To) |Option / Value Settings S Enabled | Comment
1 = clk 9 clkx2 Multicycle 4 2 ( tref esf i vl |
2 B clk Clock Settings // clocka Filt Yes —
3 9> clkx2 Clock Settings clockb Yes
4 I yn_out Current Strength / Strength 16ma Yes ‘/
S L yvalid Cut Chel+¢ Min Strength Yes
6 ﬁyn_out & Series Yes
7 >d Copy Crl+C GTL+ Yes
8 Tyn_out Easte (St 2.5V Yes
9 L yvalid LYTTL Yes
o Bd Clear Cell Contents Del TOBANK ==
11 Dyn_out Delete Rows Ctil+Del I0BANK_2 filtref. Yes
12 P yvalid Select All Clrl+d, Pin_AS filtref . csF Yes
13 <znews>> <<news> ; —

OTto6paxaeTt ums cpanna,
B KOTOPOM XpPaHATCA
HaCTPOWKMN
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3anyckK peaakropa Assignments Editor
S

File Edit View Project | Assignments Processing Tools Window

File Edit View Project Assignments Processing Tools Window |

~ Qy ice...
DEH|@|sme | o ||r bk T [l s
HoeNTRE “a@c RO, S ,i@ 9% 83 |E 2 Timing settings...
- 22 EDA Tool Settings...
: [ ol o 2SO »"“>"|. "@ V'w’?b 3 5
| > O I v W :EP & *o é ?fb i % l pipemult l & Settings... Ctrl+Shift+E
2] x|
E ntity Logic Cells | Registers | Memory Bits | DSP Entity Tiog Wizate
3 Compilation Hierarchies ‘N Compilation Hierarchie  Compiler Settings Wizard. ..

..................... plpen." .................... ........................................................................................................... : ......... I?l p|pemu|t Eimulator Settings Wizardl o
Lk ) el e Sett|ngs oee

Compiler Settings Wizard...
A e [ assigrment Editor  Cirl+Shift+A

Assignment Editor Remove Assignments...

Software Build Settings Wizard...

IEE Demote Assignments, ..,

Locate in Timing Closure Floorplan
Locate in Last Compilation Floorplan i‘i Back-Annotate Assignments. ..
Locate in Chip Editor Import MAX+PLUS II Assignments. ..

Locate in Design File

@ Last Compilation Floorplan

Create New LogicLock Region
1 < | Export LogicLock Regions. .. _’_] 1 4 | | @ Timing Closure Floorplan
B2 Hierafchies = s Hierarchies] I;ﬁles ] I @ Chip Editor
[ o O { S s ol ood I
« Bbloenute Moaynb B HaBuratope npoekTa (3aknagka 2 LogicLock Regions Window  Alt-+L
Hierarchies), BbinonHute komaHay
* HaXMUTe NpaBylo KNaBuULLy MaHUNynsaTopa n B Assignments =>Assigment Editor

nosismBLLEMCSA MeHI0 Bblbepute Assigment Editor

schnical Training
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3anyckK peaakropa Assignments Editor

m PepakTop
Ha3Ha4YeHuu
TaK)XXe MOXHO

ipipemult Compilation Report

. i Compilation Report Clock Setup: 'clka*
3anyCTUTb U3: 5B Legal Notice : Siack | =
_ 553 Flow Summary 5
OKHa 55 Flow Settings 3 | Na
pe3yrsibtatoB 588 Flow Elapsed Time ER T Select All Ctrl+A
5 Analysis & Synthesis o= /A
BpeéMeHHOoro g Fitter R List Paths
aHanunsa 501 Assembler 5 | A Assignment Editor
(Timing & ";”jri."g. A”ilyz‘ler - o Locate in Chip Editor
Repo rt), Zg T:E;:g A::Iziz: sstr;'r':‘%iy % m Locate in Timing Closure Floorplan
— OKHa & Clock Setup: 'clk1’ (13 | A Locate in Last Compilation Floorplan
o M tsu % m Save Current Report Section As...
C006 u-le H M M é% tco E N/A 251.76 MHz ( period = 3.972 ns ) multinslllpm_multlpn
= th 17 | NA 252 08 MHz (period =3 96705 multinstiiom multion |
(Messages)... I
Copy
Clear Messages from Window
Select All
e Bblaenute CTpPoKy, HaXXMuTe npaByto
Message Locations
Assignment Editor Kﬂ a B VI LLly M a H VI rlyﬂ ﬂ TO pa VI B
J ' 2 e NOSIBUBLLEMCSI MEHIO BbiGepUTE
Compile £ Simulate / ?e'P " P
ave Messages... j— . .
x| é,) Info: Device migration is not selectec 3 7 B, you may Ass Ig me nt Ed Itor
i ‘A2 Info: Completed LVDS Placement Of H!de Extia Inl_orrnatlon Messages
Error: Pin &5 does not support [/0 st Hide Information Messages
€3 Error: Can'tfit design in device Hide \A_/.a'ming Mes.sages
[+ 0 Error: Quartus |1 Fitter was unsucces  Hide Critical Waming Messages
‘&2 Info: Writing report file filtref.fit.ipt Elox Eode Plassrges
Processing A System
v Enable Docking
Locate the currently selected message tothe Ass o - 0
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Assignment Editor (3aknapka Category)

m [lo3Bonger | -|f___
BbIOpaTh iy
KaTeroputo

M4K

M-RAM

DSP block

DSP block multiplier
PLL

SERDES receiver
SERDES transmitter

Custom I'egion
1IN Ctandard

HasHa4yeHud
m 3aknagka

MOXEeT ObITb

[ Show assignments for specific nodes:

S|
z O¢ Check All
(=%
C Be p H yTa % Uncheck All
3
MJ_IM CKprTa 2 Delete All
7' = | | This category displays all pin assignments for the target device family. Pin assignments assign node and entities to pins or regions on the device. For additional pin assignment
_. | |options, go to the Assign Pins dialog box.
3
3
2
g
El i
|l Edit: X|v[ |
Name Location 1/0 Bank J/0 Standard General Function | Special Function | Reserved SignalProbe Sour... SignaIPro‘
1 Pin_K11 4 LVTTL Column /O nwSs
2 Pin_K13 4 LVTTL Dedicated Clock CLK12p
3 Pin_K14 9 LVTTL Column /O PLL5_OUT1p
4 Pin_K15 9 LVTTL Column /O PLL5_OUT1n
5 Pin_K16 10 LVTTL Column I/O PLL5_OUT3p
6 Pin_K17 3 LVTTL Dedicated Clock CLK14p
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Assignment Editor (3aknagka Node Filter)

79

[MosBonseTr
OCYLLECTBNATb
JouneTpauuio
oTobpaxxaeMbix
y3510B

[o3Bonser
oTobpaxaTb
NHGOpMaLMIo O
Ha3Ha4YeHMsIX
TONbKO N4
Bbl6paHHbIX
y3noB
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o | Al
Locations
o
o
g 1/0 Bank
g Edge
B LAB
Logic cell
M512
M4K
M-RAM
DSP block
DSP block multiplier
PLL
SERDES receiver
SERDES transmitter
Custom region
TN :0-=rw4=rﬁg @‘
= | I Show assignments for specific nodes:
z mE 2 Check All
.
n Uncheck All
=
= Delete All
= | | This category displays all pin assignments for the target device family. Pin assignments assign node and entities to pins or regions on the device. For additional pin assignment
options, go to the Assign Pins dialog box.
=1
3
3
2
=
=]
E] =
| Ede X[V |
Name Location 1/0 Bank 1/0 Standard General Function | Special Function Reserved SignalProbe Sour...
1 Pin_K11 4 LVTTL Column /O nws
2 Pin_K13 4 LVTTL Dedicated Clock CLK12p
3 Pin_K14 9 LVTTL Column /O PLL5_OUT1p
4 Pin_K15 9 LVTTL Column 1/O PLLS_OUT1n
5 Pin_K16 10 LVTTL Column I/O PLL5_OUT3p
6 Pin_K17 3 LVTTL Dedicated Clock CLK14p
= e iran ~ — Aot vtn lnavar




Assignment Editor (3aknagka Information)

80

Otobpaxaer |7 |
VIH(pOPMauMl'? g /0 Bank
O BblIOpaHHOM = |
KaTeropum etz
UnNun a4emnke il

DSP block multiplier

3 a Kn an Ka ZIELRDES receiver
MOXeT ObITb i

TN Ctandard

Custom region
CBepHyTa :

[ Show assignments for specific nodes:

M M CK bITa z mK 2 Check All
(=%
n p % Uncheck All
1
= Delete All
7' = | | This category displays all pin assignments for the target device family. Pin assignments assign node and entities to pins or regions on the device. For additional pin assignment
options, go to the Assign Pins dialog box.
g
3
2
=
e
I Edit: X[ ]
Name Location 1/0 Bank 1/0 Standard General Function | Special Function Reserved SignalProbe Sour...
1 Pin_K11 4 LVTTL Column /O nws
2 Pin_K13 4 LVTTL Dedicated Clock CLK12p
3 Pin_K14 9 LVTTL Column /O PLL5_OUT1p
4 Pin_K15 9 LVTTL Column /O PLL5_OUT1n
5 Pin_K16 10 LVTTL Column I/O PLL5_OUT3p
6 Pin_K17 3 LVTTL Dedicated Clock CLK14p
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Assignment Editor — HacTpanBaembIn Habop cTon6uoB

Kaxxgas kateropmnsi MeeT coOCTBEHHbIN HAacTpanBaeMbl Habop cTonoduos

KaTteropua Pin BkntoyaeT obuime BpemeHHble HasHadeHusa (Timing
Assignments)

m [1nsa kaxxgon kaTeropumn npeoycMoTpeH ctonbel, Ans KOMMeHTapueB -

1 bl
Comment
Customize Columns [ X | I
Customize the columns for the Pin category.
Available columns: Show these columns in this order:
Special Function HPS > MName DK
X Coordinate — Location
Y Coordinate 1/0 Bank
Indesx 2> | 170 Standard g
Clock Settings General Function
tco Requirement = Reserved
th Requirement Current Strength
tsu Requirement << Termination
Comment
Settings File
SignalProbe Clock e Ho-E e
SignalProbe Source Name
SignalProbe Enabled L' Move Down

Alfera

8 1 Copyright © 2003. TpeHuHr napTHep dupMbl Altera® B Poccum. CankT-Tletep6ypr, CMBIMIY - 300 Jechnical Training




Assignment Editor (auHamMmunyeckasa npoBepka

Ha3Ha4YeHun)

m Cwucrema gnHammyeckoun nposepkun HaszHavyeHum (Dynamic Checking of
Assignments) obecrneuymBaer:

— [poBepKy AoNyCTUMOCTU Ha3Ha4YeHUM B npouecce Ux BBoaa

— OTobpaxeHue LBETOM cTaTyca Ha3Ha4YeHuUA

Cepbiii — HasHadeHne

|Source Name (From) |Destination Mame (To) |Option IValue ISettings File
|- > l | |
Clock Settings clocka filtref .esf
lock Settinas clockh Filbref =cf

Current Strength

Min Strength

taps:inst|Select_...

Fast Qutput Enable Register

on

=8 Yy

I © <<

|Fast Output Register

|on

-
™

2.0V

¥
] L yvalid

L7 yn_out |LJO Standard
IjO Standard LYDS
> d Locatfon IOBANK_1 Yes MenThiil — npemynpexaeHme,
TP yn_out Location IOBANK_2 Yes A3HAYECHME HENbas
9 clk. Lacation filtref . csf Yes/l

Location

filtref . csf

ves MPUMEHUTH

Location

|

X eGR4

filtref . csf
Location filref.csf
Location Filtref . csf

Location

filtref . csf

<<new>>
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Assignment Editor (3apaHne Ha3Ha4YyeHUM)

€ Assignment Editor*

-Ojx

T | | - |
Locations
B Pin
: Lag
€ Assignment Editor 9 [=] F3 Logic cell 4|
T T ———————————— S -
Locations Source Name | Destination N... Option Value
o ;
Q Pin
g LaB
= Logic cell = il @ sys_ck Clock Settings [sys_clk
2 @ das DQS Frequency |6.024NS
Source Name | Destination N... | Option Value 3 ©dgs DQS Phase Shift |Phase of 90 d...
4 © dgs DQS Input Ref... |SYS_CLK
5 © dq[0] 1/0 Standard  |SSTL-2 Class I
il, sys_clk Clock Settings  |sys_c
2 :: dv = I;‘U;F e 6\,054\:'5 6 @ dql1] 1/0 Standard  |SSTL-2 Class II
= P dqs DQS p;eq”e;;_’;t e 7 © dal2] 1/0 Standard | SSTL-2 Class II
- . dqs DQS : asteR f' SYassT:fK 3 © dql3) 1/0 Standard | SSTL-2 Class II
= s dqsn ; g s;p; de e G T 9 © dql4) 1/0 Standard | SSTL-2 Class 11
. . dQ[ll 1/ = Sta”da'd = CIass 5 10 © dqls) 1/0 Standard | SSTL-2 Class II
= s dq[zl I/ = Standard — Class I 11 © dals) 1/O Standard | SSTL-2 Class II
- . d“‘[al 1/ = Sta”da'd = CIass 5 12 © dql7) 1/0 Standard | SSTL-2 Class II
g(3] /0 Standar 959 13 © dos 1/0 Standard | SSTL-2 Class It
9 © dql4] /O Standard  [SSTL-2 Class I 7 RS T 7
10 © dqls] 1/0 Standard  |SSTL-2 Class II
&
11 € dql6] 1/O Standard  |SSTL-2 Class I sdd to LogicLack Region —
12 © dql7] 1/0 Standard ~ |SSTL-2 Class II Add to Simulation Output Waveforms
13 © dgs 1/O Standard ~ |SSTL-2 Class I Alias
14 <<newEs Auto Carry Chains
Auto DSP Block Replacement
Auto Global Clack
Auto Global Memory Control Signals
Auto Global Register Control Signals
Auto Open-Drain Pins
/ \C Auto Packed Registers -- Stratix

/

No6aBuTb HOBLIN y3en

3anyctutb cuctemy noucka ysnos (Node Finder)
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Auto RAM Replacement
Auto Shift Register Replacement
Carry Chain Length -- Stratix

Decrease Input Delay to Input Register
Decrease Input Delay to Internal Cells -- Stratix
Decrease Input Delay to Output Register

DQS Freguency
NS Tnniit Reference Clnck




Cuctema noucka y3noB (Node Finder) €

Mpu noucke ncnonb3ymnre WUcnonb3yiTe nporpammy

rPynnoBble CUMBORbI ¢unbrpauum (Filter) ans

(wildcards) BblOOpa oToOpakaeMbIix
y3nosB

CNUCOK Y3NOB, HaNAEHHbIX S
n pOI'paM Moﬁ (*)VIH b.rpau” uB Named |datax LI Filter: IPins: all j Customize... I Start | (_ oK |
yKaSaH HOM MO,qyﬂe " Look ||t0F'| J V Include subentiies  Slop Cancel |
Nodes Foungd: Selected Nodes:
B KOMMOHEeHTax 6°'nee HU3Koro Name Assign... | Type l Creato Name IAssign,.. Type I Creato
yPOBHﬂ Mepapxuw- D data_out Unassig... Output... Usere P |top|data_out[0] Unassig... Output User e
R 4 data_out[0) Unassig... Output Usere

P data_out[1
P data_out[2

]
] Unassig... Output Usere
] Unassig... Output Usere
P data_out[3] Unassig... Output Usere
4 data_out[4] Unassig... Outpu—tsere —>
]
1
]
]
]

L data_out[5 Unassig... Output Usere
bdata_out[ﬁ
P data_out[7
4 data_out[8

Unassig... Output User e
Unassig... Output User e
Unassig... Output User e

P data_out[9) Unassig... Output User g
4 data_out[10] Unassig... Output User ¢
Bbl6epMTe UCKOMbIe Yy3Jibl N B e i1 Onasei, Oitouk i i|
4 data_out[12] Unassig... Output g
o HOMOLU‘I:)I‘O CTpeHOK W data_out[13] Unassig, ks il
nepeHeCMTe NX B npaBoe D data_out[14] Unassig... Output User e
D date—TT[10] Unassig... Output Usere
OKHO (Se|ected Nodes) | @ data_out[16] Unassig.. Output  Usere
4 data_out[17] Unassig... Output Usere
| | o < | i
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HacTtpounka macku cdovnbrpauum

Node Finder
data® =] Eiter[Pins: 5 Customize... | ok |
Named| ata _' Ellter.lpms. all J Customize |<ﬂﬁﬁ ! (% ! Bb|6epMTe KnaBM |.|.|y
Look  |top] .| ¥ Include subentiies  Siop Cancel H
| B | | HacTpouTtb (Customize).
Nodes Found: Selected Nodes:
Name Assign... | Type Creato Name I Assign... I Type | Creato no;l BMTCH OKHO
D data_out Unassig... Output.. Usere IR Oy stomize Filter ' X | 7
1P data_out[0] Unassig... Output Usere HaCTpouKM nporpaMMbl
D data_out[1] Unassig... Output Usere Eilter:
P data_out[2) Unassig... Output Usere Imy filter El d)VIJ'I praLWI M .
P data_out[3] Unassig... Output Usere - Cancel l
P data_out[4] Unassig... Output Usere ‘Miew
4P data_out[5] Unassig... Output Usere _ Del
D data_out[B) Unassig... Output Usere © Current assignments o l
W data_out[7] Unassig... Output Usere € Lostcompilation
P data_out[8] Unassig... Output Usere | | New J\
P data_out[9) Unassig... Output Usere 2>
P data_out[10] Unassig... Output Usere Use nethst
4 data_out[11] Unassig... Output Usere| _% & Pro-<
4P data_out[12] Unassig... Output Usere
P data_out[13] Unassig... Output Usere <€
P data_out[14] Unassig... Output User e C Postsynthesis
P data_out[15] Unassig... Output Usere ‘ol Postiiting Ha)KM MTe KHO" Ky NeW.
4P data_out[16] Unassig... Output Usere = . .
@ data_out[17] Unassig... Output  Usere | [ Shewanly Sianalfaplland SmnelRrebe name no;l BUTCHA OKHO 3anaH nA
Shaw nemes maiching HOBOU HAaCTPOUKHU
Assignments |
4 | KN  Assigned (positional)
© Unnssigned (no positional assignments)
@ Al
ew Custom Filter
New Custom Filt
Type |
F Input pins I" Registered Filter name:
~ r d "
Qutput pins Combinatonal Imy_fllte d | 0K I
~ Bidirectional pins ™ Memory bit
I Virtual input pins I~ Memoryword LCopy settings from filter: Cancel l
™ Virtual output pins [T State Machine IF’in s LI
™ Groups & buses Al
Creator
M Userenterad
™ Compiler-generated
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Assignment Editor (co3gaHue TCL channoB)

36

lNMpv BBOAEe HasHavyeHUA cooTBeTCcTBYOWaa Tcl komaHaa oTobpaXkaeTcA B OKHe
coobOweHun (3aknapka System). KomaHay MoXXHO ckonmpoBaThb A CO3AaHUN
ynpasnsawouwero TCL danna

KomaHpa: meHro File => Export Command aBTomaTtun4yecku cospaet Tcl
c¢hann ¢ komaHgamMum Ana BCeX Ha3Ha4YeHUMn

% Quartus Il - D:\qdesigns\tutorial\fir_filter - [Assignment E ditor=] |
<& File Edt Wiew Proisct Assignments Processing Tools Mindow Help 15 x]
DSE[% [ Br (o ((rerD (eS|
xenmuase |seeovw vriee | BRY A
I — 1 1 [ i category: | [an =I[© ar = pin | & Timing | ® Logic options |
B |
=3 Compilation Hierarchies = || & | [[Assians a location on the device For the current node(s) andfor pin(s). =1
B[] fiet | 3
ra |l 2
= =
-
|+ [source Name (From) [ Destination Name (To) [Option value Settings File Enabled Comment =
= 9~ clk 9 clkx2 Multicycle 2 filtre Yes
,ﬁ Clock Settings clacka Ves
S Clock Settings clockb Yes
2 Current Strength Strength 16mA ves
) Current Strength Min Strength Ves
Termination Series Yes
ﬁ 1O Standard GTL+ Yes
2jBs [1jo Standard. Jzsv [fikrecsF [ves ]
2z} Locaton TR ves |
Progress % [Time ¢ Location TOBANK_2 F es
Location Pin_AS f ves
Location Pin_D22 Filtref . csf Yes
Location Pin_D21 filtref.csf Yes
Location Pin_E19 Filtref . csf Yes
Location Pin_E20 Filtref.csf Yes
Location Pin_E21 filtref . csfF Yes
Location Pin_E22 Filtref . csf Yes
Location Pin_F18 Filtref.csf Yes
Location Pin_G18 Filtref . csf Yes
Location Pin_J17 Filtref.csf Yes
Location Pin_G19 Filtref . csf Yes =
5 — 5 R =
] ;l_]
2 Info: set_location 1o "d" "IOBANK_3"
H [R Processing  System £
For Help, press F1 E T = —r—r
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Assignment Editor (Ha3HayeHne BbIBOAOB)
S

m [losBonsier : esie I TR R I P P £
@ F|Ie Edlt Vlew PI’O]eCt A55|gnments Processmg Tools Wlndow Help - | 8x

oT0bpasunTL BCe | e olc) W v ieir)ol £18) Sels
BbIBOAbI NPOEKTa xl®|m|@lﬂﬂ ¢o| 7|21 8 GRS
m [lna kaxgoro BbiBOAA
MOXXHO 3a4aTb OaHK
n\nnm Homep BbLIBOAA
MUKPOCXEMbI

[-]>]

<]

- — |_//|EDGE_BOTTOM :
st ﬁ\ ! X | coceeer |
n ﬂ K a O ro B bl B O a Name :;E‘?ﬁﬂ | Function | Reserved SignalProbe Sour... | SignalProbe Enab... Signal
[ | )Kﬂ ﬂ' B |[L_[@c I0BANK_1 70 Bank 1 B
= |12 B dataa TOBANK_2 /0 Bank 2
10BANK_3 Y0 Bank 3
MOXHO 3afaTb e —
= |||[f—{ o> dataal1] I0BANK_5 /0 Bank 5
\1) 5 |0 dataal2) I0BANK_6 1/0 Bank 6
cTaHgapT B S rr—om—" e -
- 48 IOBANK_8 ‘0 Bank 8
p Xiv|(|# o dataal4) T0BANK_9 70 Bank 9
T 8 | dataa[s] I0BANK_10 1/0 Bank 10
9 > dataa[6] IOBANK_11 /0 Bank 11
B BO.D. a B bl BO.D. a 10 |@ dataal7] I0BANK_12 Y0 Bank 12
11 & datab Pin_A3 1/0 Bank 4 Column /0 DQOT1
Pin_Ad YoBank4  Column /0 DQOTO B
b2 | B datab[0) Pin_AS JOBank4  Column7/0 DQUT6 =
13 tab[1] Pin_A6 1/0 Bank 4 Column /O DQIT:
14 > datab - LVTTL
15 | datab[3] LVTTL
16 | datab[4] WVTTL
17 | datab[s] WVTTL
18 | databl6] T
19 | datab[7] LVTTL
20 |@q LWVTTL
21 |@q0 LVTTL
2 |oqu WVTTL
23 @ q2] LVTTL
2% |@qa WVTTL =
—— Al o . RS = =

For Hélp,pressFi—[ &% | Idle \(mp \
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Assignment Editor (Ha3Ha4yeHe BbIBOAOB)

38

[lo3BongeT
oTobpa3nTb BCce
BbiBOoAbl CBUC 1 nx
CBOMCTBA

[1na kaXkgoro BbiBOAA
MOXHO 3aaaTtb
cTaHaapT
BBOAA\BblBOAA
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S Quarti c:\training\designing. with quartus, ii. exercise erB\labg, giiMlockmult - [Assignment Edito MEE]
@ File Edit View Project Assignments Processing Tools Window Help -8 x
= v e | g =&
o REE =
wle] oo k| > [2]22| 18] Bleld]
e 2] e 2 & |
X -— | n = | P Eaae
Boe (o abcy oA LTL: =] Ef‘ @
X e =S Seee 778 &
| |
A= ]
Locations
=
1/0 Bank
Edge
LAB
Logic cell
M512
Aflfs
| Node Filter: | Click the Node Filter button to view more options
s (= 1
|&== ||7| = ||Specifies the /O standard of a pin. Different device families support different I/O standards, and restrictions apply to placing pins with different /O standards together. For detailed information, refer
T to the device family data sheet and to Application Note 117 (Using Selectable /O Standards in Altera Devices). This option is ignored if it is applied to anything other than a pin or a top-level design
HE =
Edit: X|v|[ovTTL ]
Hff
T ‘ Name Location /0 Bank |vostandard | General Function | Special Function | Reserved SignalProbe Sour... | SignalProbe Enab...
@,‘ 1 Pin_G27 2 v | Row YO DIFFIO_RX21p
| 2 Pin_G28 2 (] DIFFIO_RX21n
T ‘ 3 Pin_K21 2 15V o DIFFIO_TX21p
f‘ 4 Pin_K22 2 ig\‘” HSTL Class T o DIFFIO_TX21n
(A z 4
\) = Pin_H26 2 1.8-V HSTL Class T o DIFFIO_RX20p/R...
7 6 Pin_H25 2 25V o DIFFIO_RX20n/R...
X ‘ 7 Pin_L22 2 3.3-V PCML o DIFFIO_TX20p
— |8 Pin_L21 2 cr LPEQL o DIFFIO_TX20n
9 Pin_H27 2 ';;','L“;"'"“' o DIFFIO_RX19p
10 Pin_H28 2 HyperTransport o DIFFIO_RX19n
11 Pin_L23 2 LVCMOS o DIFFIO_TX19p
12 Pin_L24 2 Lvos o DIFFIO_TX19n
LVTTL
13 Pin_J25 2 SSTL-18 Class T (¢ DIFFIO_RX18p
14 Pin_J26 2 SSTL-2 Class T o DIFFIO_RX18n
15 Pin_L20 2 SSTL-2 Class II o DIFFIO_TX18p
16 Pin_L19 2 55:_::‘3 3355; o DIFFIO_TX18n
17 Pin_127 2 B om0 DIFFIO_RX17p
18 Pin_128 2 LVTTL Row I/O DIFFIO_RX17n
19 Pin_M22 2 LVTTL Row I/O DIFFIO_TX17p
20 Pin_M21 2 LVTTL Row I/O DIFFIO_TX17n
21 Pin_K26 2 LVTTL Row /O DIFFIO_RX16p
22 Pin_K25 2 LVTTL Row I/O DIFFIO_RX16n
23 Pin_M24 2 LVTTL Row /O DIFFIO_TX16p
24 Pin_M23 2 LVTTL Row I/O DIFFIO_TX16n
25 L Lot e s e T ~RIEE B
For Help, press F1 [ K| idle [




Assignment Editor (HasHa4yeHue BbIBOAOB)

m [lnsa kaxgoro BbiBO4A MOXHO BbIBECTU cTonbubl ¢ 3agaHHbIMU BpeEMEHHbIMU

napamMmeTpamu
[ | [No3BonseT BKNHOUYUTB\BLIKITHOYNTD 0To6pa>KeH|/|e KaXXgoro OaHka BBO,EI,a\BbIBO,EI,a CBOUM
LUBETOM
/
7 ﬁ Category: | I Pin \ ZI ﬁ all " 1% Pin @ Timing I # Logic Options I
=5 ﬂ Node Filter: I Click the Mode Filter button to view more options \
TJI Information: I Specifies the IfO standard of a pin. Different device Families suwerent 1O standards, and restrictions apply to placing pins with different IO standards toge
31‘-1'\ Edit: X/ =
f / Name Location IjO Bank IjO Standard @imment Clock Settings tco Requirement [Su
71 > d IOBANK_6 6 1.8Y
ﬂ! 2 I newt IOBANK_8 g 5.2ns
- 3 L next IOBANK_7 Z 1.8V 4ns
[E 4 IP*reset EDGE_BOTTOM 1.8Y
['%; 5 £ yn_out{0] IOBANK_1 1
@ 6 L vn_out[1] IOBANK _1 1
B 7 P yn_out[2] IOBANK_1 1
[?;3 8 £ yn_out[3] IOBANK_1 1
9 P yn_out[4] IOBANK_1 1
10 L yn_out[S5] IOBANK_1 1
11 L yn_out[6] IOBANK_1 1
12 LP yn_out[7] IOBAMK_1 1
13 L yvalid Pin_B18 3
14 e clk Pin_Aa4 4 1.8v clocka
15 e clkx2 Pin_AS 4 1.8% clockb
16 <<news> <<new s>
| | 3|

89
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Ha3sHayeHne BbIBOAOB C UCMONb30BaHUEM peaakropa

pa3soaku CBUC

m [lepetawnte
BblBO 13
CUCTEMDbI
NOMCKa y3noB
(Node Finder)
B peaakTop
pas3BoOgKU
CbuC
(Floorplan)

90

@ F|Ie Ed|t V|ew PrOJect ASS|gnments Processmg Tools Wlndow Help

DIEIE'I_I 4| nlﬂlﬂML%l@l@H
@JE@IEIQ -Gn| /|d||.q| HaRS

Chlp name: |p|pemull (EP1510F780CS5)

Named Ii (I\TC) (NOC)

Fitter. [Pins: all

Customize...

e | Look [lpipemul

[V Include subentities

Start Stop

g TS T K1)

5 Nodes Found:

-1 | Name

| |®dataa[4]
- |®dataa[5]
- [ dataal6]
| |®dataa[7]
& datab

| |®datab[0]
i |®datab[1]

- B

> datab[2]

o
(VCCINT)

(vcCio3)

o o
(GND) (VCCINT)

Copyright © 2003. TpeHuHr naptHep dupmbl Altera® B Poccun. CawkT-letepbypr, CI16IMTTY - 390

LEL o o o o o o o o o o o
. (GNDAPLLY)  (VCCAPLLY) (GNDG_PLLY) (VCCG_PLLY)  (VCCIO2) (NC) (GND) (GND) (VCCINT) (GND) (vCC
R .:' o o © o o ‘3’ © o o o o =
@e==e=== (GNDA_PLL2) (VCCA_PLL2) (GNDG_PLL2) (VCCG_PLL2)  (VCCIO1) (Vref) (GND) (VCCINT) (GND) (VCCINT) (GN\
<] [ — [>]
For Help, press F1 [ LT iz CAP




AHann3 HazHavyeHUU BbIBOOOB
]

m [losBonsieT 6LICTPO NPOBEPUTL AONYCTUMOCTL CAENAHHLIX HA3HAYEHNN
— He TpebyeTt nonHoM nepekoMnuUnALMm NpoekTa n gaxe He TpebyeT Hanuuus BCero
npoekTta (ansa aHanusa goctatodHo Verilog Module Pin Declaration nnu VHDL
Entity Statement unn CSF File)
— AHanus npoBoAMTCS C NOMOLLbIO rpanyeckoro nHTepdenca unm ¢ NOMOLLbHo
KOMaHOHOW CTPOKM
m [lpoBepky ocywecTtenaerca B cneunansHom pexume (Pin-Checker Mode)
paboTbl cuctembl pasmelleHns pecypcos CBUAC (Fitter)
— bbicTpoe BbINonHeHWe (~ 1 MUH)
— PesynbraTthl oTOGpaxatTcs B OTYETE O KOMMUNALMN
— B dpanne Pin Out ykasbiBaeTcsa nornb3oBaTesibCKoe HazHa4YeHne Unu HasHayeHune
KoMnunaTopa
— [NpoBepsatoTca Bce HazHavyeHUs (MpoBepKa He OKaHYMBAETCS NMpu 0OHapYyXeHUn
OLUIMDOOYHOro Ha3Ha4YeHus)

Alfera

lechnical Training
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3anyck aHanus3a Ha3Ha4yeHMU BbIBOAOB

4, Quartus Il - D:\gdesigns\tutorial\fir_filter - [Assignment Editor*]

@ File Edit Yiew Project Assignments BgleeGsl Tools Window Help

‘ ﬁ ‘ o @ ;4: roeessing (St St } @ @ @ i

D= ®

""""""" ' P Start Compilation Ctel+L | st
3¢ @ 19 @'m *a'm%’ EOBER.
{ B ! t{t. sHa|yEe ([Eurrent .I{U t ‘ !
fg yCompnlanon Hierarchies CrA @ Compllation Report Ctrl+R Pf Start Analysis & Synthesis Ctrl+K
“E oo %O Start Fitt
E]_hltref 1102(3) Start Compilation & Simulation ffﬁ SRSt
- . . o Start Assembler
» Start Simulation Chrl+l R '
it [ s v #& Start Timing Analyzer Ctrl+Shift+L
= » : .
Start EDA Netlist ‘it
@‘_) Simulation Report Ctrl+Shift+R é 2 il

ﬁg Start Design Assistant

P Start Software Build Ctrl+03

2SI = Start Incremental Fitting
EamplelsurerstEe = 5 Fs 3
173 T rext P Start SignalProbe Compilation Ctrl+Shift+S
gi 4 9" reset 8l Start 1/0 Assignment Analysis
% 5 L yn_out[0] Start Minimum Timing Analysis
5yl |E D yn_out[1]
< | ' _’J ; 7 <P yn_out[2] Start VOM Writer
= . . — - - 3 L vn_out[3 Start Test Bench Template \Wiriter
= Hlerarchles] B ] ¥ Design Urits ] e 9 iy :n_ou{l[::?} Start EDA Resynthesis
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daun anga xpaHeHUsa Ha3Ha4vyeHuu - .ESF
(Entity Settings File)

m Bce 3agaHHble Ha3HavyeHUa XpaHATCA B dpanne <mms
obbekTa>.esf
m Pann bynget aBToMaTmnyeckn cosgaH naketom Quartus |l

m B pabouein nanke npoekta MOXET ObITb HECKOSTBKO
dannoB <ums1 oobekTa>.esf.

Altera

lechnical Training
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94

AHanus BpeMeHHbIX napameTtpoB CbUC
«Timing Analysis»

&

QUARTUS®

el
Altera
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OcobeHHOCTU
]

B nakeT Quartus Il BCTpoeH cTatu4yecknm BpEMEHHOW aHanmM3aTop

BpemeHHON aHann3 ogHOTAaKTHOM CUHXPOHU3aLUun
— fmax (MakcumanbHas TakToBas YyacTtoTa)
— Tsu BpemMs npenycraHoBku (setup time ) ,
— Th — Bpemsa yaepxaHusa (hold time),
— Tco — 3agepkKa TakToBada YacTtoTa - Bbixof (clock-to-out time)
m BpemeHHon aHanm3 mHoroTakTHom (Multi-clock) cuHxpoHnsaumm

— [losBongert NnpoBOOUTb aHaJIIn3 rNMpu HaJindynmm HECKOJ1IbKNX
CUHXPOCUTHaIoB,

— Wcnonb3yeTtcs npuHUMN aHanmaa BpeMeHHbIX 3a30poB (Slack analysis)

m BpemeHHON aHanun3 ocyLlecTBngeTcs aBToMaTuyecku nocrie
KOMMUNauun.

Alter
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Paspen pe3ynbratoB BpeMeHHOro aHanumsa

6 i\l

(@JFlle
)| | =

= | ! | = | 0

Edit View Pro_]ect Assngnments Proc—essmg Tools
|| K2| > ||

Wlndow Help - |2

X P () | || |0 |G|

<l

S @I@I@l
o 278 aR

&3 Compilation Report

=B Legal Notice

= Flow Summary

=2 Flow Settings

== Flow Elapsed Time
+ 5 Analysis & Synthesis
=g Fitter

+ & Assembler '
=& Timing Analyzer

&8 Timing Analyzer Settings

&8 Timing Analyzer Summary

&5 Clock Setup: 'clkl’

&5 tsu

&5 tco

S5 th

&5 Minimum tco

&% Timing Analyzer Messages
+ 5 EDA Netlist Writer

Flow Status Successful - Sat Nov 01 18:30:19 2003
Compile|

== [lanka c pe3ynsraTamm BpeMeHHOro aHanusa
Family

Device EP1S10F780C5

Total logic elements 134/10570(1 %)

Total pins 44 /426 (10%)

Total memaonzhit: B512/9204483( <1 9%

DSP blo

eae| MaKCMManbHasa

Total DU

/

Info: Running Quartus Il Timing Analyzer

Info: Command: quartus_tan --lower_priority -import_settings_files=off -
Warning: Found pins functioning as undefined clocks and/or memory enables

Info:

£ i A A R _a_siAsa

i ”
e

m_ﬁles=off lockmult-c

TaKTOBasA 4acToTa
(fmax) ana Bcex
TaKTOBbIX CUrHaNoB
TaKXe oToOpaxaeTtcsi B
OKHe coobLweHun

Info: Clock clk1 has Internal fmax of 244 56 MHz between source register multinstlpm_multlpm_mult_componentimultcore:mult_corelmpar_add:padderimpar_add:sub_par_add|lpm_add_sub:adder[0]|a
Info: tsu for memory ram:instl|altsyncram:altsyncram_componentfram_block[0][15]~porta_address_reg4 (data pin = wraddress[4]. clock pin = clk1) is 0.360 ns

Info: tco from clock clk1 to destination pin q[8] through memory ram:instl|altsyncram:altsyncram_componentjram_block[0][15]~portb_address_reg0is 9.491 ns

Info: th for register multinst|/lpm_multipm_mult_component|multcore:mult_core|decoder_node[1][3] (data pin = datab[1]. clock pin = clk1) is 0.427 ns

Info: Minimum tco from clock clk1 to destination pin q[6] through memory ram:insti|altsyncram:altsyncram_componentjram_block[0][15]~portb_address_reg4 is 8.870 ns

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

Info: Writing report file pipemulttan.rpt

Processmg A System7

For Help, press F1
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Pe3ynbTraTthl BpeMeHHOro aHanusa

| P93y.l1bTaTbl BpeMeHHOro aHarnium3sa,
HaxXxoasTCA B nNanke ¢ otT4eToM O
KoMnunnauuun
— YCcTaHOBKM CUCTEMbI BpeéMeHHOro aHanuaa

é&s Compilation Report
&B Legal Notice
&3 Flow Summary

—  Pe3ynbTaTbl BpeMEHHOro aHanm3a &= Flow Settings
CyMMapHo &= Flow Elapsed Time
+ &g Analysis & Synthesis

— Tabnuua pe3ynbraToB aHanu3a Ans

o =6 Fi
TaKTOBOro curHana & Fitter

+ g Assembler

—  3apepXKu nepeaayv AaHHbIX OT BXoAa A0 - g3 Timing Analyzer

Bbixoga CBUC - tpd (Pin to Pin Delays) &2 Timing Analyzer Settings
5 S Timing Analyzer Summary
- peMeHa npeAyCTaHOBKM CUFHaNoB Ha Al
Bxoaax CBUC -tsu (Input Setup Times) WM Clock.Setap: iclid
&= tsu
— BpemeHa ygepxaHua cUrHanoB Ha Bxogax &% tco
CBUC - th (Input Hold Times) M th
&= Minimum tco
— 3aAepXXKu OT TaKTOBOro uMmnyrnbca o  Timi
nosiBNeHUs curHana Ha Bbixoge CBUC - tco 8 ) Tlmlng Anal}/zer Hessages
(Clock to Out Delays) + 5 EDA Netlist Writer

Alfera
97 Copyright © 2003. TpeHuHr napTHep dupMbl Altera® B Poccum. CankT-Tletep6ypr, CMBIMIY - 300 echnical Training




AHanu3 KPUTUYECKOro nytTm pacnpocrtpaHeHnsa CurHarna

(BbIOOP NyTU OoNA geTanbHOro aHanu3sa)
s

@-‘_j Compilation Report 0 etup
B Legal Notice Actual fmax [period) Source Name Destination Name Source Clock Name | Destination Clock Name || «
-¢SHFE Flow Summary 1
BB Flow Settings 2| 24851 MHz (period = 24 ns ) |multins  OPY CHIE ck1 r
g% Z"’"‘I’ E'?E;d T;:e . 3 | 251.07 MHz (period = 7983 ns) | multins oot A S ok b
+- nalysis & Synthesis R T :
; él:l Fitter 4 251.64 MHz [ per!od -ﬁ.974 ns ) rnult.fns . clkl P
G - &h] Assembler 5 251.89 MHz [ period { 3.970ns)  |multing Ctrl+Shift+a clkl I
é‘ﬂ Timing Analyzer B 25233 MHz [ perio4= 3963 ns) |multing  Locate in fhip Editor clkl §
. SHEB Timing Analyzer Settings | 7_| 252.78 MHz (periofl = 3956 ns ] |multins  Locate infiming Closure Floorplan clk1 3
-¢HEA Timing Analyzer Summary |8 | 255.23 MHz perild =3918ns) |multing  Locate igf Last Compilation Floorplan clk1 §
- &EHEF Clock Setup: 'ckt’ 9 | 256.02MHz (pegod =3.906 ns) |multing__ Save Cpirrent Report Section As... clk1 b
5 gg tsu 10 | 25615 MHz ( pefiod =3.904 ns ) [multiinstipm_multbm_.. | multinstiipm_mult:lpm_mult... | clk1 clk1 ;
g tco . .
: 11 | 256.2
gg :: _— 12 | 254 [nAa getanbHoOro aHanusa
fo inimum tco -
& L2 Timing Analyzer Messages 13 | 25648 bl6epl/ITe KPUTUHECKUN MYTb
14 | 256.9
———sHaxmute npasytlo Krnasuly MaHuUnNynAatTopa

*B nosisuBLueEMcA okHe BbibepuTe List Paths
*B okHe coobLleHnn nosasBuTcs getanbHas nHpopmaumnsa o BbIopaHHOM
KPUTUYECKOM MyTH
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OToOpaxeHne KpUTUYECKOro NnyTu B peaaKkTope
Tononornn CBUC

Actual fmax [period) Source Name Destination Name o -
1 246.73 MHz [ period = 4.053 ns ] | mult:instllpm_mult:lpm_... |ram:inst]laltsyncram: altsyn, *B okHe yKapkUTe UHTEpECYIOLLINN KPUTUHECKUN NYTD.
2 248,51 MHz [ period = 4.024 ns ] | mult:instllpm_mult:lpm_... | ram:inst1laltsyncram: altsyn *HaxmuTe n paByto KnaBully MaHUnynsaTopa
3 251.07 MHz (period = 3.983 ns ) | mult:instlipm_mult:lpm_... |ram:inst1|altsyncram: altsyn *B nosBuBLLEMCA MEHIO Bbl6€pl/ITe
4 Locate in Last Compilation Floorplane
5 | 251.89MHz(period=3.970ns) | COP¥ Cri+C
B | 252.33MHz (period = 3.963ns) | 2oect Al it
7 25278 MHz [period=3.956ns ) |m  List Paths
8 | 25523 MHz (period=3918ns) |m  Assignment Editor Ctrl+Shift+a
9 256.02 MHz [ period =3.906ns ] |m  Locate in Chip Editor
10 | 256.15MHz [period=3.904 ns] | Locate in Timing Closure Floorplan
A AR R R R IS Ml Locate in Last Compilation Floorplan
12 | 256.28 MHz [ period =3.902ns) | Save Current Report Section As...

99

5] .
l,) Info: 1: + IC[0.(
&) Info: 2 +1C[1.7

&) Info: + Shortes
&} Info: - Longest
3) Info: + Micro clock
j{) Info: + Micro setup

Info: + Longest reqists

Copy

Clear Messages from Window

Hide Extra Information Messages
Hide Information Messages

Hide Warning Messages

Hide Critical Warning Messages

= LC_X21_Y28_N(
= LC_X25_Y29 Nt

“B OkHe NpoLeccopa coobLEHMI &) Infor 3 +1C(0.(_ Select Al  LC_X25_Y29_NE
BbIGEPUTE UHTEPECYHOLLMIA -8 tofor 4+ 1000 - <2529 Ni
KPUTUYECKMIA NyTh l,) Info: 5: +IC[0.0  Message Locations ELC_X25 Y29 Nt

' -} Info: 6 +IC(00  Assignment Editor FLC_X25 Y23 Nt

*HaxxmnTe npaByto KnaBuLL ') g AR

paBy Yy ) Info: 7.+ 1C(1.4 Shoiall Submessages - M512_X26_Y28;
MaHunynsTopa :

-4 Info: Total cell  Help
*B nosBMBLLEMCSI MEHIO Bbl69pV|Te g . ;
Locate ,) Info: Totalintel  gave Messages. ..
12 Info: - Smallest clo

nemory is 2.498 ns
eris 2.710 ns
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OToOpaxeHne KpUTUYECKOro NnyTu B peaaKkTope
Tononornn CBUC

S F

D& & BE o = Rl &8 g

XePNRE £9Q0Y 75 RO

» @ (@ Compilation Report MakcrmanbHasa 3agepkka
oy ¥ 5B Legal Notice Chipname:  |pipemult (EP1S10F780C5)

pacnpoCTpaHeHUs curHana mMmexay
perncTpaMmm B KpUTUYECKOM MyTU
/.

@ | ¢ |© &9 Project Settings
= g3 Results for "pipemult" Comp
& Summary
&%= Compiler Settings
&% Messages
&": Hierarchy
&P Logic Options
g2 Synthesis Section
&= Device Options
&b Equations
&% Floorplan View B
&= Pin-Out File
+ g Resource Section
+ g2 Timing Analyses
&= Processing Time

0]

DO ) OO O [ O 0 | (e
L]
oo [ OO O [ O o [

SFBET M C
. 2 b
N

- K|
E| E= e@%

3
&

L]
]

|| o | O o o
DO 0| OO0 OO O e

1:+1C(0.000 ns) + CELL(0.000 ns) = 0.000 ns; Loc. = LC_X31_Y24_N0: REG Node = 'multinst/lpm_multlpm_mult_componentjmultcore:mult_core|mpar_add:padderjmpar_add:sub_par_add|drop_bits
2:+1C(1.175 ns) + CELL(0.341 ns) = 1.516 ns; Loc. = LC_X27_Y25_N5; COMB Node = 'multinst|lpm_multlpm_mult_componentjmultcore:mult_core|mpar_add:padderjmpar_add:sub_par_add|mpar_a
3:+1C(0.000 ns) + CELL(0.060 ns) = 1.576 ns: Loc. = LC_X27_Y25_N6; COMB Node = 'multinst|lpm_multlpm_mult_componentimultcore:mult_core|mpar_add:paddermpar_add:sub_par_add|mpar_a
4:+1C(0.000 ns) + CELL(0.060 ns) = 1.636 ns: Loc. = LC_X27_Y25_N7. COMB Node = 'multinstjlpm_multipm_mult_componentjmultcore:mult_core|mpar_add:padderjmpar_add:sub_par_add|mpar_a
5:+1C(0.000 ns) + CELL(0.365 ns) = 2.001 ns; Loc. = LC_X27_Y25_N8; COMB Node = 'multinst|/lpm_multlpm_mult_componentjmultcore:mult_core|mpar_add:padderimpar_add:sub_par_add|mpar_a
6:+1C(1.238 ns) + CELL(0.272 ns) = 3.511 ns; Loc. = M512_X26_Y24; MEM Node = 'ram:inst1|altsy 1:altsy _comp tiram_block[0][8]~porta_datain_reg0'
Total cell delay = 1.098 ns
Total interconnect delay =2413 ns
- Smallest clock skew is -0.179 ns
-“£2 +Micro clock to output delay of source is 0.156 ns
-2 + Micro setup delay of destination is 0.110 ns :

| |

i

<
Processing }, System/

For Help, press F1 B BN dle

gehnical Training
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MakcumanbHaa TakToBasi YaCcToTa C y4eTOM BHELUHUX
3agepxek - System fmax (Moaenu BHewWHUX 3aaepxKeK)

External Input Delay Altera Device

e )
Imaginary ET
Register < —> |« _ >
tco [ tsu —
e | )
N 5( J

N
External Input Delay = ET + tco + EC

-

Altera Device External Output Delay
/ Q \/ ET Imaginary \
] >« > Register
tco ) tsu |—

. ~OT -
- PN ’ y

e
External Output Delay = ET + tsu - EC
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YnpaBneHue o6emMom nHdopmaumm, otodbpaxaemMbiM B pe3ynkraTtax
BpeMeHHoro aHanusa (Timing Analysis Reporting).
S

KomaHga Assignments > Settings > Timing Settings > Timing Analysis Reporting

Category:

#-Files & Directories Timing Analysis Reporting

HDL Input Settings
EDA Tool Settings Specify the range of infarmation ta be reported in the timing analyses included in the Compilation Repart OTO6 pamaTb 200
Default Logic Option Settings )
Default Parameter Settings KpMTquCKMX I'IyTeVI
= Timing Settings

Clocks I~ Bun Wg'ard!ess of whether any timing requirements were specified

Other Requirements & Options =
i Agalysis Reponir:jg Show I200 3. slowest paths in Register-to-Register Fmax and slack reports

gs::ﬂgsszt:;%ss Show I10 3: slowest destination registers per clock in fmax tsu, th, and tco reports L OTO6pa)KaTb
3 gsf;:;/:(raexBRu‘ialgiE:;i?ogns Show |1U 3: g:c\:visg fe?orftz registers per destination register i T Kputn4yeckme nyTn (03
RERRa - MaKCUMMarbHOW TaKTOBOWA
xclude paths
¥ Exclude paths with fmax greater than: I150 [MHz =] qaCTOTOVl MGHbLLIGVI 1 50
™ Exclude paths with slack greater than: I I"S ﬂ M HZ
¥ Exclude paths with tsu less than: 13 I"S _'J

™ Exclude paths with tco less than:

™ Exclude paths with tod less than:

~__| OTtobpaxatb nyTn
CUrHanoB, nmeLme
tsu 6onee yem 3 ns

oK | Cancel
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YcTtaHOBKa TpeboBaHUU K BPpeMEHHbIM
napameTtpam (Timing Assignments)

m [lakeT no3BonsieT 3agatb TpeboBaHUSA AN NATU NapaMeTpPoB:

103

— MakcumarnbHo gonyctumoun Yyactorte paboTsl - fmax.

— Heobxoaonmomy BpeMeHU nNpeaycTaHoBKM cMrHanoB Ha Bxogax CBNC
OTHOCUTENbLHO (DPOHTA TAKTOBOro curHana - tsu.

— Tpebyemomy BpeMeHun yaepxaHus curHanos Ha Bxogax CbAC
OTHOCUTENBLHO (PPOHTA TaKTOBOro curHana— thold.

— 3agepXku oT ppoHTa TakToBOro curHana Ha Bxoge CbNC oo noserneHus
OaHHbIX Ha ee Bbixogax — tco.

— 3agepkku pacnpocTpaHeHns CUrHanoB OT BXxogoB Ao Bbixogos CbUC -
tpd.

HasHauyeHne TpeboBaHNM MOXET ObITb OCYLLECTBIEHO rnobansLHO

(ansa scen CBUNC), nnbo nHamemnayanbHo (ANA KaXXaoro KOHKPETHOro

BblBOAA MW rpynnbl BbIBOAOB). BTopon cnocob saensietcsa bonee

npeanoYTUTENbHbIM.
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Komnunauua c goMMHUpOBaHUEM YCTaHOBIEHHbIX
BpeMeHHbIX napameTpoB (Timing Driven Compilation)

104

[laHHbIN peXrUM KOMMUNALUNMN,
Timing Driven Compilation
(TDC), noHy>xgaeT KOMNUNIATop
Tak pacnonaratb flormyeckune
3IEMEHTbI, YTOOLI
yAOBMNETBOPUTL 3a4aHHbIM
TpeboBaHNAM K BPEMEHHbBIM
napametpam CBNC.

[N ycTaHOBKM pexuma
BbIMOMIHUTE KOMaHZy —
Assignments>Settings>Compi
ler Settings>Fitting
CyLuecTByeT ABEe HAaCTPOUKMU:

— Optimize Timing — no3Bonsier
ONTUMU3NPOBATL KpUTUYECKNE MYTU
BHyTpn CBANC.

Category:

[=)- Files & Directories
Add/Remove
User Libraries
Toolset Directories

[#- HDL Input Settings

EDA Tool Settings

Default Logic Option Settings
Default Parameter Settings

[=1- Timing Settings

Clocks

Other Requirements & Options
Timing Analysis Reporting
[=}- Compiler Settings
General
Device
Mode
Synthesis
Fitting
SignalT 0 Il Logic Analyéer
Degjah Assistant

General
Mode
Options
TimeVgltors

[#- Software Plild Settings
Stratix (X Registration
Hardiopy Settings

x|

Specify options for fitting. Note: The availability of some options depends on the current device
family and Fitter.

Changes apply to Compiler settings ‘pipemult’

Tirning-driven Lulllpiia\iun

Optimize timing: |r-1 ormal compilation L]
[V Optimize hold timing:

10 Paths and Minimum TPD Paths

IV Optimize 10 cell register placement for timing

Compilation speed
Compilation speed / fmax tradeoff:

% Standard Fit

¢ Fast Fit. Up ta 50% faster compilation / may reduce fmax

I Limit to one fitting attempt

Seed: 11

Perform final placement optimizations:

Automatically L‘

IV Peiform 10 placement optimization for 170 standards

o]

Cancel

— Optimize /O cell register placement /
for timing — no3sonser
aBTOMaTUYECKN MCNOMb30BaTb
Tpurrepbl B arieMeHTax BBo4a BbiBoAA
CbuC.
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mobanbHaa ycTaHOBKa TpeboBaHMN K BPEMEHHbIM

napameTpam (3agaHue MakCMMaribHOM TaKTOBOMW 4YacCTOThl)
S

BeinonHute komaHay Assignments > Settings > Timing Settings>Clocks

=i

SELtings i
e [MobanbHasa ycTaHoBKa
il ey TpebyeMon MmakcumarnbHOM

User Libraries Specify an overall default frequency for the project, or the settings for each s partofthe project. f | TAKTOBO [7| HacCcTOTbl .D'nﬂ
Toolset Directories you create settings for each clock, you must assign the settin : clock signals with the Assignment

- HDL Input Settings Organizer (Assignments menu).
e NpoOeKTa, UMELEro OaNH

Yerilog HDL Input
EDA Tool Settings

TaKTOBbIN CUTHar.

Default Logic Option Settings ® Default required fmax: 100 ns ;l
Default Parameter Settings s | |
= Timing Settings [ Include external delays to and from g, o frmax calculations
Clocks [ ings for individual clock signals us D.-nﬂ npoeKTa, nMerero
Other Requirements & Options o ns
Timing Analysis Reporting g 2 s o HECKOJ1bKO TAaKTOBbIX CVII'HaJ'IOB,
—| Compiler Settings Name Type | tmaxdilals 7 Kset

General —, CJ'Ie,EI,yeT yCTaHOBMTb
Sty _ e | TpeboBaHWs K MakCcMMaribHOM
__ | | vacrore ANaA KaXxaoro U3 HUX.

Synthesis
Fitting
SignalTap Il Logic Analyzer
Design Assistant
Netlist Optimizations
+- Simulator Settings
+- Software Build Settings
Stratix GX Registration [v' Cutpaths between unrelated clock domains
HardCopy Settings

Default External Delays...

OK I Cancel
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MakcumanbHas TaKToBasi 4acToTa C YYEeTOM BHELUHUX
sagepxek - System fmax

Settings

Categorny:

~I Files & Directories
Add/Remove
User Libraries
Toolset Directories
= HDL Input Settings
YHOL Input
Yerilog HOL Input
EDA Tool Settings
Default Logic Option Settings
Default Parameter Setiings
= Timing Settings
Clocks
Other Requirements & Options
Tiring Analysis Reporting
Compiler Settings
General
Device
Mode
Synthesis
Fitting
SignalTap Il Logic Analyzer
Design Assistant
Netlist Optimizations
4 Simulator Settings
+- Software Build Settings
Stratix GX Registration
HardCopy Settings

Specify an overall default frequency for the project or the settings for each clock that is part o the project. If
you create settings for each clock you must assign the settings to input clock signals with the Assignment
Organizer {Assignments menu).

Specify circuit frequency as

® Defaultrequired fmax; {200 MHz v

[V Include external delays to and from device pins in fmax calculations
(" Settings for individual clock signals
Existing clock settings:

Name Type | fmax | Period | Offset

Ui

[V Cutpaths hetween unrelated clock domains

Default Extemal Delays... T/

o]

Cancel

x|

[1na aHann3a TakToBoun
YacTOTbl C Yy4E€TOM BHELLUHUNX
3ageprkek, cnenyer:

— BbInonHnTb KOMaHOy
Assignments > Settings >
Timing Settings

— YctaHoButb onuuto Include

external Delay to and
from pins in Fmax
calculations

— 3apaTb 3HavyeHune
3agepxek

/

106
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YcTaHOBKa BHELWHUX 3a4epKekK

Settings x||

Category:
= Files & Directories
Add/Remove
User Libraries Specify an overall default frequency for the project, or the setiings for each clock thatis part of the project. If B noaBumBLLEMCA OKHe 3aﬂaTb
Toolset Directories you create seftings for each clock you must assign the settings to input clock signals with the Assignment
= HDOL Input Settings Organizer (Assignments menu).
) 3HavYeHna 3agepxek
Verilog HDL Input A
EDA Tool Setings Specify circuitfrequency as
Default Logic Option Settings ( Defaultrequired fmax. (200 MHz v
Default Parameter Settings
=} Timing Settings [V Include extemal delays to and fram device pins in fmax calculations
Clocks (" Settings for individual clock signals
Other Requirements & Options E et lnek eatinas:
Timing Analysis Reporting 9 B
=} Compiler Setiings Narme | Type | fmax | Period | Offset ley
General
Device Edit v
o HaxaTtb KHOMK f - e e e =l
Syrthesi y Default External Delays X
i T Default External Delay
a0 Ll SYEer Specify the default delays to and from device pins. You can

Design Assistant

Natist Optimizaions override these defaults on a pin-by-pin basis by entering timing

assignments with the Assignment Editor.

+- Simulator Settings
+- Software Build Settings
Stratix GX Registration [V Cutpaths hetween unrelated clock domains i
HardCopy Setings Default external input delay: || lns Y ]
Default External Delays...
Default external output delay: | lns v

corcl_|

OK I Cancel
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MHanBuayanbHaa yctaHOBKa TpeboBaHUN K

BpeMeHHbIM napamMmeTpam
|

m [lapameTtpsbl tsu (setup time), th (hold time), tco
(clock-to-out) moryT yctaHaenmueaTtbCcd MHOUBUAYANBHO
ansa kaxagoro sBbiBoga CbUC.

] CyLLI,eCTByeT ABa pPexXnMa 3agaHn4d 3TUX NapamMeTposB.
— [lnsa Bcex ueneu, cBs3aHHbIX C BXoaoM (Single point)
— Touka-Touka (Point-to-point)

Alfera
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Mpumep: Has3HavyeHue TpedboOBaHUU K NapameTpy

Setup

Custom region
1O Standard
Reserve Pin

Multicycle
tco
(N8

Bblbepute pasgen Timing

—

=2 e ¥y

-
~

bse | o
1%

I Show assignments For specific nodes:

O e

[ | w314 8poy (1) | 1Aobajed [1]

Information: | Specifies the maximum acceptable clock setup time For the input {data) pin. The setup time is the length of time

= Y

Edit:

| /| [tsu Requirement

N

Ncnonbaynte

NCTOYHMK Lenn (From)
AN 3ajaHna B
Ha3Ha4YeHus1 B pexnme
point-to-point

\\

Source Mame (From)

Destination Mame (To)

Option

| Yalue

= dataal0]

tsu Requirement

€<new>>

<new>>

EI 3ns

Clock Settings

A N
\Nn—-

109

tsu

BBeguTe nvsa BbiBoga anis
KOTOPOro yCTaHaBMNMBaEeTCS
TpeboBaHUs K napameTpy

Cut Timing Path

Enable Multicycle

Enable Multicycle Hold
Enable Source Multicycle

External Input Delay

Enable Source Multicycle Hold

External Output Delay
Inverted Clock
Minirmum tco Requiremg
Minimum tpd Requirem
Multicycle

Multicycle Hold

Mot a Clock

Source Multicycle

Bbibepute tsu Requirement
N3 KOHTEKCTHO-3aBMCUMOTO
MEHI0

Source Multicycle Hold
tco Requirement
th Requirement

tpd Requirement
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Pexxum - Multi-Clock Frequency Analysis

m [lo3BongdeTr aHanM3npoBaTb BPpEMEHHbIE NapaMeTpbl NPOEKTa,
coepKallero uenu nepegaym cUrHanoB Mexay perncrpamu,
CUHXPOHN3NPYEMbBIMU Pa3NTMYHLIMWN TaKTOBbLIMW CUrHanamu.

m [lo ymonuaHuio B nakete Quartus Il cuntaerca, 4To HE3aBUCUMbIE
TaKTOBbl€ CUrHamnbl UMEKT OANHAKOBYH YaCTOTY N O4VMHAKOBbLIN
aKTUBHbIN QOPOHT.

Combinatorial

Register 1 logic Register 2
data
tco/ tsu
) . )
clk1 clk2
launching edge
\
clk1 N
!

clk2 Y

capturing edge
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Pe3epB BpeMeHU mexay ABYMSA TaKTOBbIMMU

4HaCTOTaMU
.

m [loHaTtue «pe3eps BpemeHn» (Slack) ncrnonbayerca ans Toro, Ytoobl
OTCreXuBaTb 3a4epPXKy curHana mexagy permctpomi v permctpom2
[MonoxuntenbHbIN pe3epB BpemMmeHu (Positive Slack)

— Bpemsa noctynnenunsa curHana ns peructpal dyger yaoBneTBopsATb Tpebyemomy
BpeMeHW NpeayCcTaHOBKN CUrHarna Ha Bxoge perncrapaz go npuxoga (opoHTa
CUHXpPOCUrHasa Ha perucTp2.

OTpuuaTteneHbii peseps BpeMmeHu ( Negative Slack)

— Bpewms noctynnenus curHana u3 pernctpal He byaeT yooBneTBopsiTh
TpebyemMoMy BpeMeHu NpeaycTaHOBKM CUrHanNa Ha Bxode perncrapa2 Ao npuxoga
bpoOHTa CUMHXpPOCUTrHaANa Ha perncTp2.

Combinatorial

Register 1 logic Register 2
data
tco/ tsu
- . _
clk1 clk2

Alfera
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3agaHve TaKTOBbIX CUTHaNoB
s
MeHro Assignments > Settings > Timing Settings>

Clocks

Category:

[=1- Files & Directories

- Add/Remove

- User Libraries Specify an overall default frequency for the praj

.. Toolset Directories project. If you create settings for each clo

HDL Input Settings 2
- EDA Tool Settings

~Default Logic Option Settings

ect, or the settings for each clack that is part of the
. you must assign the settings to input clock signals

- Default Parameter Settings j
OTmeTbTe on LU =) Timing Settings
yn paBnFl |'°|.|.Iy|'0‘ Clocks ‘ clude extemal delays to and from device pins it fmaw calculations
i : ‘ et hedu el ; Settings for individual clock signals
3agaHneM TaKTOBbIX D Com];i?::'nsg ;riw:g;ms Reporting Evsting|clock seltinge:
CUrHasnoB General Name | Type | fmax | Period | Offset | New...

Device :
Mode Edit... I

- Synthesis Delete I
- Fitting
- SignialTap Il Logic Analyzer

esign Assistant

- Netlist Optimizations
[=1- Simulator Settings

- General

- Mode

- Options

- TimeVectors

[+ Software Build Settings

- Stratix GX Registrati 'Lte T
- HardCopy Settings | 15191 3a4aHNA HOBbIX s Easmalbane, |
t E b
YyCTaHOBOK HaXXMUTe b sddiale b

KHonKy New [ ok | concel |
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3agaHue 6a30BOro TakToBoro curHana

(Base Clocks)

3apante nvsa
YCTaHOBKM

[1nsa 6a3oBoro
TaKTOBOroO curHana
BblOepuTe gaHHYHO
onumto

YcTaHoBuUTe /
Tpebyemyto fmaxn
CKBaXXHOCTb (Duty
Cycle)

Category:

=l Files & Directories
Add/Remove
User Libraries
Toolset Directories
= HDL Input Settings
YHDL Input
Verilog HDL Input
EDA Tool Settings

Assignment Editor (Assignments menu).

Specify circuit frequency as

Specify an overall default frequency for the project,
project. If you create settings for each clock, yo

he settings for each clock thatis part of the
ust assign the settings to input clock signals with the

113

HaxmuTte kHonky OK

Copyright © 2003. TpeHuHr naptHep dupmbl Altera® B Poccun. CawkT-letepbypr, CI16IMTTY - 390

Default Logic Option Settings " Default required f | __|
Default Parameter Settings
= Timing Settings I
Clocks ings for individual clock signals
Existing clock settings:
= Compiler Setiings Name Type fmax Period New...
General
NEW ClBEke: = tinEs || ,
gs name: |bﬁ$9
lationship to other clock settings
(@ Independent of other clock settings
Required fmax: |2|JU| [MHz | Resulting period:
muty Cycle (%) |50 = =
o =
S [ Include external delays to and fram device pins in fmax calculations -
H
Default External Delays... l
= 1 = =
| OK | Cancel
/ oK Cancel |




3apaHuMe BTOPUYHOIO TaKTOBOro cUrHana
(Derived Clocks)

Categony:

Haxxmute kHonky New

= Files & Directories

Add/Remove

User Libraries Specify an overall default frequency for the project or the settinys for each clock thatis part of the

Toolset Directaties project. If you create settings for each clock, you must assign the\settings to input clock signals with the |
—-HDL Input Settings Assignment Editor (Assignments menu).

YHDL Input

Veriloo HOI Inmit

EDATY BapanTe UMs co3gaBaeMon YCTaHOBKM Ans | sl

Default
Defaut| BTOPUYHOIO TAKTOBOIro CUrHana
= Timing -
Clocks (@ Settings for individual clock signals
Other Requirements & Options Existinitlockiaatings:
Timing Analysis Reporting 8 95
= Compiler Settings Name Type frnax Period New... |
gl == ahsolute 200.0MHz RS [ns BTOPUYHOIO TAKTOBOrO curHana
Device
Made ‘ D Bb|6epMTe OaHHYH OMNMuUUKo N YKaXnte nMA
New, Clock Settings x| """ | yctaHoBKM 6a30Boro curHana
Clock settings name: IdE”VBd .

Relationship to other clock settings

= Si
(" Independent of ather clock settings
- | T Haxxmute Ha KHOMKY
equired fmax: esu .
Derived Clock
+- S0 Duty Cycle (%): ) 3 Requirements
St
‘ — i —
Hal

Ibase L_] Derived Clock Requirements... 4‘
oK I Cancel l

® Based on:

Default External Delays... |

OK Cancel |
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3apaHue TpeboBaHUM K NapamMeTpamMm BTOPUYHOIO
TakToBoro curHana (Derived Clocks)

YCTaHOBUTE COOTHOLLEHME TaKTOBbIX YacTOT 6a30BOro n BTOPUYHOIO TakKTOBbIX CUIrHarios n coBur C*)GS mMexay HUMN.
BTOpVI‘-IHbIVI TaKTOBbIN CUrHan MOXeT ObITb MHBEPTUPOBAHHbLIM 0©a3oBbIM CUrHANIOM.

Denyed C!'J/J'_ REqUIrements

x|

Specify the timinglrequirements for derived clock settings 'derived'

Absolute tirging requirements
Clock sefffngs name: hase
fmax: 200.0 MHz
Resulfing period: 5.000 ns

Off

[=

v base absolute clock fmax by:

Divide base absolute clock fmax by:

Duty cycle:
Resulting frax: 150.060024 MHz
Resulting period: 6.664 ns

Dffset from base absolute clock fmax:

[ Invertbase clock

3 =
4 .
50 :

115

SEeLtings

=

Categony:

=" Files & Directories
Add/Remove
User Libraries
Toolset Directories
= HDL Input Settings
YHDL Input
Verilog HDL Input
EDA Tool Settings
Default Logic Option Settings
Default Parameter Settings
=~ Timing Settings
Clocks
Other Requirements & Options
Timing Analysis Reporting
= Compiler Settings
General
Device
Mode
Synthesis
Fitting
SignalTap Il Logic Analyzer
Design Assistant
Netlist Optimizations
= Simulator Settings
General
Mode
Options
Time/Vectors
+- Software Build Settings
Stratix GX Registration
HardCopy Settings

Specify an overall default frequency for th
project. If you create settings for each cloi
Assignment Editor (Assignments menu).

Specify circuit frequency as -

e project or the settings for each clock thatis part of the
ck, you must assign the settings to input clock signals with the

(" Default required fmax:

-

(® Settings for individual clock signals
Existing clock settings:

1 =

Name
hase
derived

A

Type frax Period
absolute  200.0 MHz 5.000 ns

derived  150.015001 MHz 6.666 ns

v cu

paths between unrelated clock do

mains

Default External Delays... |

OK Cancel

Haxxmute kHornky OK.
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MHoroTtakroBass CUHXpPOHU3aLUusA
s

116

CwurHarn, BpemMsi pacrnpocTpaHeHUss KOTOPOro OT perncrpa K perucTpy
NPEeBbIAET ANMUTENBbHOCTL OOHOIO TakTa TaKTOBOro CUrHana —
CUrHan ¢ MHOroTakTOBOM CUHXPOHU3aALIMEN

Ob6baBneHne cmMrHana ¢ MHOroTakToBOW CUHXPOHU3aumMen no3sonsaeT
cucteme aHanmsa BpeMeHHbIX napameTpos (Timing Analyzer)
aHannampoBaTtb BpeMs rnpuxona 3Toro curHana B Te4eHuUn
HEeCKONbKMUX NepmnoaoB TakTOBOro CUrHana

launching edge

N
base clock \
derived clock ‘ ’ *\

capturing edge
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YcTaHOBKa MHOFrOTakKTOBOM CUHXPOHU3aL UM
(Multi-Cycle Assignment)

117

I

:Aobajed )

Assignments > Assignment Editor...

SERDES transmitter
Custom region
1O Standard
Reserve Pin

Multicycle
tco

th

tpd

1) BbibepuTte kaTeropuio
Timing

Source Name {From)

2) YKaxute uMa TakToBOro
cUrHana (HaxxmuTe npaByro

_J

| . / =
- KrnaBuLly MaHUNynAaTopa,
1l Information: | Specifies the number of clock cycles required before a Would . ides the default setuf
- — BblbepuTe edit cell u 3anyctute
I Edit || [Mutticycle / node flnder)

<<new>>

Destination Mame {To) tion Value
> clki
<<news> | <<news> |

3) Bbibepute Multicycle u3 \

KOHTEKCTHO-3aBNCUMOI0O MEHHIO

4) 3aganTe YuCrio TakToB
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Cucrtema
LogicLock

5

=l

<o
Altera
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Cuctema LogicLock (obwme noHATHUA)

119

Cucmema LogicLock ynpoljaeTt 6no4HO-uepapxmieckum nogxon K
NPOEeKTUPOBaHNIO, obecneuynBasi BO3MOXHOCTb pa3paboTku n ontTummsauum
KaXgoro 6510ka B OTAENbLHOCTU C NpuUesi3KoU ero K BblgeneHHOW 30He
dusnyeckux pecypcos CbUC.

Cucmema LogicLock no3BonseT peanu3oBaThb:
— MoaynbHyto npouenypy npoektuposaHus (Modular Design Flow)

- #(OM?HAHO-OpMeHTMpOBaHHyI-O npoueaypy npoektupoBaHusa (Team-Based Design
low

— [poueaypy npoeKkTMpoBaHMA nocrneaoBaTeribHOro HapawuBaHua PyHKLUN
(Incremental Design Flow)

3oHa LogicLock — Habop napameTpoB, onpeaensowmn NPAMOYrofibHy 30HY
dmnaunyeckux pecypcos Ha CBbUC.

lpuesizka mopyneu (entities), yanoB (nodes) nnu KpUTUYECKUX NyTen
pacnpocTtpaHeHus curHanoB (paths) k 3oHe LogicLock BbIHyXAaaeT
KOMMUIATOP pa3MellaTb YKa3aHHble JIOrM4Yeckue pecypcbl KOMMNAKTHO B
BblaesrieHHon 30He husndeckux pecypcos CBUC.
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Llenu ucnonb3oBaHusa cuctembl LogicLock

| LleJ'II/I NCMNOJ1Ib30BaHNA.
— Ha atane onTumMmusauum oTaeribHOro MoAayns

» [locmuxeHue MakcumasbHOoU npouseodumerbHocmu. Yto obecneymBaeTcs
KOMMNaKTHbIM pa3MeLleHNEM FTOMMYECKUX PECYPCOB B BblAENTIEHHON 30HE
domsnyecknx pecypcos CbNC

— Ha arane nHTEerpaunm Mo.qyneﬁ B NPOEKT BepPXHero ypoBHA nepapxumun

* CoxpaHeHuUe 0ocmua2Hymoa20 ypo8Hs bbicmpodeucmaus Modysis. YUto
obecneymBaeTcst BO3MOXHOCTbIO PMKCaALMKM KaK pasMeLLLEHNsT NOrMYecKnx
pecypcoB B BblAeneHHON 30He U3NYECKNUX PECYPCOB, TaK N Pe3ynLTaTtoB
TpaccupoBKN coeanHEHUN. 1 BOBMOXHOCTBIO UX 3KCMOPTa B NPOEKT BEPXHETO
YPOBHS nepapxmu onncaHumm

— TMpwu peanusauuu npoueaypbl NPOEKTUPOBAHUA C NOCNeAoBaTeNbHbIM
HapawmBaHueMm yHKLUNA

* MuHUMU3aUUsI BpeMeHU MepeKoMnuIsuuU 8Ce20 MpoeKma U COXpaHeHUs
docmuzgHymoz20 yposHsi bbicmpodeticmeusi KaKk UCX0OHO20 MpoeKma, mak u
dobaesnssemozo modyris. YTo gocturaetcs nytem pukcaumm pasmeLleHms
NIOrMYECKNX PecypcoB N pe3ynsTaTtoB TPACCUPOBKN COEAMHEHUIA NCXOQHOIO
NPOeKTa 1 BO3MOXHOCTbIO 3KCNOPTa pe3yfibTaToB pasMeLLeHNs NTOrMYecKmx
PECYPCOB N pe3ynsTaToB TPACCUPOBKN A06ABNSEMOro Moaysnsi B UCXOQHbIN
MNPOEKT.
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OnTnmunsauma ObICTPOAEUCTBUA MOAYNA

m PasmeuweHne cBA3aHHbIX NOrMYECKUX PECYpCoB B HEMOCPEACTBEHHOM
Grin3ocTu gpyr ot gpyra (B paMmkax 3agaHHOM 30Hbl) NO3BONSET 406MBaTLCS
MaKCuUMarnbHOro bbicTpoaencTeus (MakCumarnbHOW TakTOBOW YacTOoThl
paboTbl) Moayn4

U]

oo DIJ]]I]IH];DIIII

oo |[) oo oo

L]
L
L

Io|[) oo |[) oo lﬂumzlslﬂmm ooz

]ID[]IJ]IIIHJILIL[] "
Wﬂmﬂ
‘H.\ 1
[ ) o
n:nl]mm::::;[]m
]IDDEIIIIEEEIILIL[] \
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NMNopnpnepxka cemencts CBUC n cucrem

NPOEeKTUPOBaHUA
S

m [lognepxuBaemble cemenctsa CbNC
— Stratix
— Stratix GX
— Cyclone
— APEX I
— AIlAPEX 20K
— Excalibur

m [loggepxvBaemble cpeacTBa NPOEKTUPOBAHUS

— JlioBble cpeacTBa NpoekTupoBaHus, obecneymsaroine popmmpoBaHmne
cnucka coeguHeHun B gpopmare .edf nnmn .vgm c ucnonodosaHnem ATOM

NPMMNTNBOB
* Synplify
* LeonardoSpectrum
* FPGA Express
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OkHo 30H LogicLock (LogicLock Regions Window)

[TapameTpsl CO31aHHBIX 30H

LogicLock Regions ' X
| Region name Size State Width Height
= @ LogicLock Regions
3 Root_region Fixed Locked 54 32
Co311aTh HOBYIO 30HY {— Lo O cmewy L L L
- pipemultinstilloc m ............. ge;nt
_ —-" -~ pipemult:instZllockmult Fixed R:nea;e } |
CO3I[3HHBIG 30HbI - pipemult:inst3llockmult Fixed ||
Locate in Timing Closure Floorplan
Locate in Last Compilation Floorplan
Repair Branch
«| Propetties
— Import LogicLock Regions. ..
< AL
(LogicLock Region Properties) || ke .
t_componentimultcore:r Close reqist
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OkHo LogicLock Region Properties

(3aknaagka Contents)

LogicLock Region Properties -- pipemult:inst | lockmult

Contents I Size | Location |

Specify nodes, entities, and path-based assignments for the selected LogicLock region.

Members:

< pipemultinst

V3061 1 MOIYJIU, CBA3AHHBIC C 30HOM

Back-Annotate Contents I Delete Back-Annotated Assignments

Design Element Assigned I Add Node...
Add Path...

Edit Path:..

Delete

PR

Priority...

Back-annotated nodes:

Back-annotated Node |Node Location | N\

N\

Haxxmurte Ha kHONKY /Uit pukcaruu (Lock)
PE3YJIBTATOB pa3MELIEHUS TIOTHUYECKUX PECYPCOB

I | Disable back-annotated node [ocations Content status: lr-.;.:, Back Annotation

I”__Reserve unused logic cells

3

oK

Cancel

Faths X

Specify path-based and wildcard assignments for the selected LogicLock region. Nate: Leaving
the source name blank directs the Fitter to treat the assignment as a hierarchical or wildcard

assignment.
Path
Source name: I _]
I™ Evclude source
Destination name: I J
I Exclude destination
B

Ieme exclude: I

LogicLock region: Ipipemull:inslllockmull

L

I Show full hierarchy names

~ Matching Nodes
Nodes:

OKHO 3a/1aHUsT KPUTHYECKUX
IyTEW pacpoCTPaHEHHUS
CUTHAJIOB JIJISI CBSI3U X C 30HOM
LogicLock

PGBCpBHpOBaHI/IC HCHUCIIOJIBb30BaHHBIX
(1)H3H‘IGCKI/IX PECYPCOB 30HbI
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OkHo LogicLock Region Properties

(3aknapka Size )
s

3ajaHue Tna pazMepa:
* Auto — pazmMep, onpeaensieMblid KOMITHISITOPOM
* Fixed - pa3mep, 3aaBaeMblii OIH30BaTEIEM

DQ 0 Region Prope e D3 g a 0 _x_l
Contents ~ Size | Location |
Specify the size settings for the sel LogicLock region. Selecting 'Auta’ directs the Compiler to determine the best
size and location for the regierrautomatically.
" Auto /
% Fized
Settings Resources
Width: |5 Columns Logic elements: 90
Height: |3 Rows ESB cells: NAA
X A
3a,Z[aHI/I€ pa3Mcepa: dusnueckue PECYPChI 30HBI

» Width — mmpuna (K010HOK)
* Height - BbIcOTa (CTPOK)
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OkHo LogicLock Region Properties
(3aknapgka Location )

LogicLock Region Properties -- floating auto

Contents l Size  Location I

Specify the location settings for the selected LogicLock region. Selecting 'Floating' directs the Compiler to determine
the best location automatically.

St 3a,Z[aHI/Ie TTIOJIOXKECHUSA 30HEBIL.
€ Locked * Locked — pukcupoBaHHOE NOJIOKEHNE
% Floating .
® Floatlng — IJIaBaroIias 30Ha

— Drigin Settings 1 |

Current origin (bottom left comer]:  LAB_X12_Y27 3aI[aHI/Ie TOYKH HpI/IBHBKI/I 30HEI K

X coordinate : 12 v 4"’1:1?f

_ — ¢usmueckum pecypcam CBHC
Y coordinate : 27 v

Knonka (l)I/IKCElHI/IH IIOJIOKCHUSA 30HBI,
/ HCITIOJIb30BAHHOTO IIPH l'IOCJ'IGI[HCﬁ KOMITHUJIATINHN

Back-Annotate Origin and Lock |

Nate: Clicking 'Back-Annotate Origin and Lock' locks the region's origin at its location in the Last Compilation Floorplan
and Timing Closure Floorplan

™ Softregion 3anganue 30He mpu3HakKa Soft

(1] I Cancel |
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Co3aaHue 30H LogicLock u cBA3bIiBaHUE UX C
FIOrM4eCKUMM pecypcamu

127

Cnocobbl cosgaHna 3oH LogicLock
— Wcnonb3oBaHue cTpokn <new> B okHe LogicLock
Regions
—  Wcnonb3oBaHue ukoHkn L8| B pefakTope

pasmMeLleHunst BHyTpeHHux pecypcos CBNC (Timing
Closure Floorplane)
Cnoco0Obl cBA3bIBaHUA TOrMYECKUX pecypcosB C
30HOM LogicLock
— [lepeTtawmtbe MOOYrb U3 OKHa OTODpaXeHUs nepapxuu
npoekta B OKHO LogicLock Regions

— TepeTawmTb MOAYNb U3 OKHA OTOBpaXkeHust nepapxmm
NpoekTa B peaakTop pasMeLLeHNs BHYTPEHHUX

pecypcoB CBNC (Timing Closure Floorplane) f
Huec/

CospgaHue 30Hbl U 0HOBPEMeHHOe CBA3bIBa
NTOrMYECKUMU pecypcamm NpoekTa

— B oOKkHe nepapxumyeckoro otobpaxeHusi npoekTa
BblAENUTL NOrMYeCcKkU pecypc (Moayrb), HaxaTb
NpaByto KraBuLly MaHUMyNATopa, U B NOABUBLLEMCS
KOHTEKCTHO-3aBMCUMOM MEHI0 BbI6paTb KOMaHAy
Create New LogicLock region

Entity

]Logic Cells |Registers |Memory Bits [DS... | DSF

E)@ top
&

=D plpemultlnsﬂ
% pipemultinst

/

{3 Compilation Hierarchies

plpemultmsﬁ

536 (0) 352 2048 0 0
M 0 O
Settings...
Compiler Settings Wizard...
Simulator Settings Wizard...

Set Compiler Focus to Current Entity

Assignment Editor

Locate in Timing Closure Floorplan
Locate in Last Compilation Floorplan
Locate in Chip Editor

Locate in Design File

Export Logchock Reglons a

Print
Properties

v Enable Docking
Restrict to Main Window
Close
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Tunbl 30H LogicLock
s

Chip name: Itop (EP1S10F780C5)

| Cosnars 30HY | [

0()>

ClE e A e A S

T

B

X
(h
e

/\
:

g

=

Locked
Fixed

Floating Floating

.é, Auto el
L[] N

OTobOpakeHHe MOJIb30BaTEeILCKUX HA3HAYCHUI

~ R,
Altera
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Uepapxusa 3oH (Parent and Children Regions

m  3oHbl Child gormkHbl pasmeltaTscs
BHYTPW 30HbI Parent e — o — — ————

m  30Hbl Child moryT 6bITb Float (Locked)
n Auto (Fixed) OTHOCUTENBHO 30HbI
Parent (B 3aBMCMMOCTM OT ee Tuna).

m [lonyckaetca MHOroypoBHeBad
nepapxus 3oH (T.e. grandchildren)

|
Reaion hame Size | State |W | H Origin

L) <<newsy 1 1
Eyb Parent Auto |Floating) 4 | 3 | LAB_X2_Y27 l l
" = Child Auto |Floating| 4 | 2 | LAB_X2 27 : ]
= /3 Grand_child | Auto |Floating] 4 | 2 | LAB_X2 Y27 : i
@ Parent2 \ Auto |Floating| 5 | 3 |LAB_X12_Y27 ‘ ]
Parent 2 Child2 Mto |Floating| 1 | 1 |L&B_X12_v27 " "
[/ . ! !
Child Grandchild : Child :
i i
i 1
i i
{ J

Parent

.* 3
Altera
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BnoyHo-nepapxmyeckoe npoeKkTupoBaHue
S

filtref:inst1 filtref:inst2

filtref

statem:inst1

statem

<o
Altera
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JTanbl npoueaypbl NPOEKTUPOBaHUA

m PeanusoBatb AeKOMNO3ULMIO NPOEKTa — BbiAENIUTbL HAOoOp Mmoayrnen npoekTa
m [poekTpoBaHue moaynen HNKHEro YpoBHSA nepapxumu
— MpoekTnpoBaHue n ontummnsaumnsa moayns filtref

» Cozpgatb npoekT ansa moayns filtref
 OTnagnTb MoAaynb
* ONnTMMU3NpPOBaTbL annapaTHbIe 3aTpaTbl
* OnTUMM3npoBaTb ObICTPOAENCTBUE C UCNONb30OBaHMEM 30HbI logicLock
* 3achukcupoBaTb pe3ynbTaTbl pa3MeLleHns IOrmM4eckux pecypcoB

* JKCNOPTUPOBATH pe3yribTaThbl pasMeLleHUs NormM4ecKkux pecypcon
(cbannoil filtref.esf wu filtref.vgm)

= :"_Ilr’:oeflsmpoaal-me U onTMMu3auua moayna statem (aHanorn4yHo moaynto

iltre
m [lpoekTupoBaHue Mmoaynsi BepXHero ypoBHS B Uepapxvmm npoekra

— Co3partb npoekT top

— CkonupoBatb daunbl filtref.esf, filtref.vgm, statem .esf, statem .vqm B
pabou4yto nanky npoekra Top.

— WmnoptupoBaTtb moaynu filtref n statem B npoekr top.

— OcyuwecTBUTb KOMNUNALUIO NpoeKkTa Top
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Pukcauums pe3yJyibTaToB pa3MelleHnA JIorm4eCKunx

pecypcoB (Back-Annotating Contents)
S

132

durkcauus pesynsTaTtoB pasMeLLEeHns NTOrm4Yecknx pecypcoB No3BonsieT (HO B
obLem crnyyae He rapaHTUpPyeT) COXPaHUTb JOCTUTHYTbIA YPOBEHb
ObICTPOAENCTBMS MOAYNSA NPU €ro MHTerpauumn B Moayrb 6onee BbICOKOIo
YPOBHS B MepapXmm onmncaHuin npoekTa.

[MonoxeHue Moaynd, AJid KOToOporo ocywecTtBrieHa cbI/chau,vm pe3yrbraTtoB
pa3MeleHnaA JNTIormM4eCKnxX pecypcoB, MOXET OCTaBaTbCA NjiaBakOLLNM.

Copyright © 2003. TpeHuHr naptHep dupmbl Altera® B Poccun. CawkT-letepbypr, CI16IMTTY - 390




JKCnopT 30HbI logicLock n pesynbraTtoB

pa3dmMeLlleHnA NnNorm4eCKux pecypcoB
|

m [lo3Bonget nepenaTtb MHGOpMaUnIo 0 30He logicLock n o 3adomnkcnpoBaHHbLIX
pesyrisTatax pa3smMeLleHns JIOrM4YeCcKnX pecypcoB MOAYIS B APYron NpoekT

m Cospnaetca pann .esf

Assignments Processing Tools  Window

Q2 Device... . . R
= Export LogicLock Regions ‘ 5]

22 Assign Pins...

Q¢ Timing Settings. .. Specify settings for exporting LogicLock region assighments and other entity
22 EDA Tool Settings. .. assighments. The Export Focus specifies the design component [instance] whose
7 Sattings... Chrl+Shift+E assignments should be exported. By default, the Export Focus is the project's

top-level design entity.

Timing Wizard...
Compiler Settings Wizard. .. Export focus full hierarchy path:
Simulator Settings Wizard. .. Ipipemult

Software Build Settings Wizard...

File name:

<& assignment Editor  Ctri+Shift-+A Iarlusll 305\Quartus Il Labs\LabS_OIl5Logiclockhatom_netlists\pipemult.esf .
Remove Assignments...

I_é Demote Assignments, ., I_ ERDOll back‘annotated fouting

§% Back-Annotate Assignments... 0K —
Import MAX4+PLUS II Assignments...

@ Last Compilation Floorplan
@ Timing Closure Floorplan

& Chip Editor

S LogicLock Regions Window Alk+L
Qa Import LogicLock Regions...

Export LogicLock Regions...

schnical Training
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MUMmnopT 30HbI logicLock u pe3synksTaTtoB

pPpa3MellleHNA Norm4YeCkKkmnx pecypconB

s
m [lo3BonigeTt nony4nTtb MHGOpMaLUIo 0 30He logicLock n o 3adomnkcnpoBaHHbLIX
pesynbraTax pasMeLLeHns JTOrMYecKnX pecypcoB A MOAYISA HUXHEro ypoBHS
nepapxmm

m Ywutaetca pann .esf

Assignments Processing Tools  Wir
Import LogicLock Regions 5[

% Device...

2 Assign Pins... Specify settings for importing LogicLock region assignments and other node or entity

imi i assignments, or for updating previously imported assignments.
® Timing Settings... g pdating p ly imp g

%2 EDA Too| Settings...

—Assignment categories

< Settings... Ctri+Shift+E
=R % Import LogicLock region assignments and other node or entity assignments
Timing Wizard... " Import LogicLock region assignments only
Compiler Settings Wizard... o ol 4 i . oy
; . ) mport other node or entity assignments onl
Simulator Settings Wizard... ; e :
Software Build Settings Wizard. . [V Import pin assignments
fin: Assignment Organizer...  Alt+O ~ LogicLock import settings
@ Assignment Editor Ctri+Shift+A e Clepte new LogicLock regions and update the currently selected LogicLock
Bemove Assignments... region(s}
ré Dermete Assianments. I Cregte new ngicLock regions, but do not update the currently selected
i’i Back-Annotate Assignments... Lagie: ocoremionts]
Import MAX+plus || Assignments. .. ¢~ Do not create hew LogicLock regions, only update the currently selected
X LogicLock region(s)
@ Current Assignments Floorplan Note: When the Quartus || software updates a LogicLock region, it does nat
@ Last Compilation Floorplan update the region’s child LogicLock regions unless those regions are also
@ Timing Closure Floorplan selected in the hierarchy.

'8 LogicLock Regions Window Alt+L
Q_&j Import LogicLock Regions... Cancel |

gt Export LogicLock Regions...
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Pe3ynbTaT MMNOpTUPOBaHUA MoAayneun

m Bce mnoptmnpoBaHHble 30HbI MMeLOT nriaBatoLee nonoxeHue (floating
origin). Nocne nMNoOpTMPOBaHUS NOSTOXKEHUE MOXET ObITb 3aPUKCUPOBaHO
(lock)

m B3sanmHoe pacrnonoxeHue normyeckux pecypcoB BHYTpPU MoAynen
COXPaHEHO, YTO MO3BONSAET (HO HE rapaHTUPYEeT) COXPaHUTb JOCTUTHYTbIN
paHee ypOBEHbL ObICTPOAENCTBUA OTAESbHbIX MOAYNEN.

tOp
ll [LLR o _l 1 | LLR_0 _l l[ [LLR o _l
1 1 lxx x 1 1 1
: i X X § i : XX X X : : i X X § i
i S 82 % i g X X X i i i
| I Vo . Cxx |
1 X XX 1 I X X X I 1 X % 1
! | X X X | :
I R % . X X I R %
e . XXX e
filtref:inst1 statem:inst1 filtref:inst2
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OTobpaxeHue B peaakTope pa3MeLlleHUss BHYTPEHHUX
pecypcoB (Timing Closure Floorplan)
]

m Pepaktop pasmelleHusi BHYTPEHHUX PeCypCcoB MNO3BONSIET 0ToOpaxaTtb Kak
TeKkyLLUMe Ha3Ha4yeHuns, Tak 1 pesynbsTaT nocnegHen KoOMNunauum

Quartt Atrainins\Lab5. QllMlosiclock\top Chip: top ming, Closure)]| L [Bx]
@5 File Edit View Project Assignments Processing Tools Window Help B
Nawle| @] o] o W > |22 0] SI8] TSl
X =ER| RO /|7elsl SRP i

Jfor € 5)

%©\ Chipname:  [top (EP1S10F780

aal I

jprame:  [top (EP1ST0F780CE)

w pes3yrbraTt nocnegHen KOMNUNALMn m TeKylwne HasHa4eHund

el
Altera
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MopenunpoBaHue B nakeTte
Quartus |

~ -
Altera
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Bo3MoOXHble MeToAabl MoAenMpoBaHUSA
S

m Be00 spemeHHbIx Ouazpamm 8 nakeme Quartusll (Waveform entry )

— .vwf (vector waveform file) — dpann pegakropa BpeMeHHbLIX gnarpamm
naketa Quartus Il

— .vec (vector file) — BeKTOpHbIN ¢haisi, NCNOSIb30BaBLLUNNCA B NakeTe
MAX+PLUS Il, nogaepxnsaetca anss obpatHOM COBMECTUMOCTU MNaKeToOB

— .tbl (table file) — TabynsaunoHHbIN bann, ncnosib3yemMblin A
NMMNOPTUPOBAHUA BPEMEHHBIX AnarpaMmm, CO34aHHbIX B NakeTe
MAX+PLUS Il (.scf), B naket Quartus Il

m Co3naHune TecToBbiX Bo3aenctsmm Ha a3bleTcl/TK

m lcnonb3oBaHne cMctemM MoaenMpoBaHUs CTOPOHHUX
npounssoguternen (Modelsim, ActivHDL...)

— CospaHue TectoB Ha a3blkax Verilog/VHDL

Alter
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[MoapnepxuBaeMble YPOBHU CUrHaNoB

s
m Cwuctema mogenupoBanus naketa Quartusll nogoepxusaet 9

YPOBHEW curHana
-1 Forcing ‘1’
— Forcing ‘0’
Forcing unknown
Uninitialized
High impedance
Weak ‘1’

Weak ‘0’

Weak unknown
— DC Don't Care

|
ST INCXO
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3agaHue napameTpoB MmoaenupoBaHUNA
(Simulator Settings)

| I'Iapameprl NOo3BONAOT 3a4aTb TUM N pEXMbl MOOENNPOBaAHNA

m  Quartus Il no3BonseT coxpaHATb HAbOpP 3aaHHbIX NapaMeTPOB (HACTPOWKY)
MOOEenupoBaHus

File Edit Yiew Project Assignments Processing Tools W

[CEE|@|sme|o«|e|r b [roe

+ HDL Input Settings

. ; ] ~ EDATool Settings You can select an existing group of Simuletor seftings to use. You can alsa select the top-level entity you
x @ “ E @ ] e a_a_c @ Default Logic Option Settings want to simulate as the "Simulation focus "

Detault Parameter Settings

4 Timing Setlings
...';d'ﬁp s Eg: » w9 ) Current Simulator setings:  [pipemult = T
> g ‘ L4l 3 » ‘ ». > II_ ZATmpiler Seting rrant Sim r ngs.  |pipemu Save As..
J @ / Y @ e é dﬁ . P -1 Simulator Settings
/ ,;Izl Simulaton focus: ]lpvpgmull (pipemull) ;l
/
4 g;:::ns Available Simulator setings:
Entity Logic Cells | Registers | Memory Setiings neme | Focus (Compiler Seting) | Mode | Gelete ]
£ Compilation Hierarchies 4 4 Software Build Setiings pipemuit FUNCTI

e e e T Stratix GX Registration
. : HardCopy Settings

Settings...
Compiler Settings Wizard. ..
Simulator Settings Wizard...

Assignment Editor

Locate in Timing Closure Floorplan
Locate in Last Compilation Floorplan
Locate in Chip Editor

- I I Locate in Design File
3~ B Hisrarchies rE Create New LogicLock Region \

Export LogicLock Regions. ..

ok | cencal |
[na 3agaHna napaMmeTpoB MoAenupoBaHus MoXeT bbiTb ncnosnb3oBaH mactep Simulator Setting Wizard

v Enable Docking
Restrict to Main Window
Close
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3agaHue napamMeTpoB MoAeriMmpoBaHUA
(Bb1IOOp 0OOBLEKTa moaenupoBaHus)

SELtings

x|

Categony:

+- Files & Directories

+- HDL Input Settings
EDA Tool Settings
Default Logic Option Settings
Default Parameter Settings

+- Timing Settings

Compiler Settings

1+

Options
TimeMNectors
+- Software Build Settings
Stratix GX Registration
HardCopy Settings

You can select an existing group of Simulator settings to use. You can also selectthe top-level entity
you want to simulate as the "Simulation focus."

Current Simulator settings: |top

;I Save As...

Simulation focus: I|t0p {top) L]

_

Awvailable Simulator settings:

Settings name l Focus (CompilerS/etting) l Mode
top [top (top) Functional

Cuctema mogennpoBaHUs NO3BONAET BblOMpaTb 00beKkTbl MoagennpoBaHus (Simulation
Focus) cpeaun co3gaHHbix 06bekToB Komnunsauum (Focus Points)

OK | Cancel

141
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3agaHue napameTpoB MmoaenupoBaHUNA
(HacTpoek - Time/Vectors)

MeHio Assignment>setting>Simulator Settings>Time/Vector

Settings X
Category.
Bpems MoaennpoBaHms \
¢ HDL Input Setiings
EDA Tool Settings Speciy the time period you want to simulate, You can optionally provide vector stimuli for simulation in &

OorpaHn4MBaEeTCs OJIMHON

ault Logic Option Settings Vector Waveform File (vw). a text-based Vector File (vec). or @ Power Input File { pwf).
o DefoiMRarameter Settings (You can also enter vector stimuli from the Tcd Console Window)
Cba niia Cc TecCctTtoBbiM & Timing Sefhsg Note: If you select a Pawer Input File for the source of vector stimuli. the options to automatically add pins

= Compiler Settings to simulation output wavetorms and check outputs are not available

BO3ﬂ,el7|CTBV|eM = Simulator Settings

General
Mode

Changes apply to Simulator setfings ‘pipemult

Options Simulation peniod
Time; I i all jmul
Bpems mogennpoBaHus 2 SoMware Buld Sefings e RS n o e

Stratix GX Registration C End simulation at: I lr" g I

HardCopy Settings

Vectors
OTobpaxaeT pesynsrar T Sowce ofyectrsimul |
I\ggoodan\My Documents\Quartus_ll_22\0uartus_Labs\Lab67\pipemultwe .,
C p a B H e H M ﬂ Te CTa Vl \ Automatically add pins to simulabon output wavet
p e3y NbTaThbl Check outputs (automatically disptay & comparison of expected vs. actual outpute

in the simul

mMoaernnpoBaHnUA

3agaHue hanna c
TEeCTOBbIMU o]
BO3OEeNCTBUAMM
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3agaHue napameTpoB MmoaenupoBaHUNA
(pexxum mopgenupoBaHus - Mode)

MeHio Assignment>setting>Simulator Settings>Mode

Settings x|
Category:
# HOL Input Settings
EDA Tool Settings Select the simulation mode.
Default Logic Option Setings
Detault Parameter Setings ) 7
4 Timing Setlings Changes apply to Simulator setings 'pipemult
Clocks Simulation made: |Functionel ‘:I
Other Reguirements & Options i

Timing Analysis Reporting
| Compiler Seftings
= Simulator Settings

tienad nefl tract m the design files;

petused. You can use Tcl commands and scripts to control simulation and to provide vectar stimul

G | 'You can also provide vactor stimuli in & Vector Wavetorm File (w), & text-based Vactor File (vac), or
o O rl p eﬂl en e H bl DI B a p e>K VI M a Mnla & Pawer Input File { pw), although the Simulatar uses only the sequence of logic level changes, and nat

eir timing, from the vector stimuli. This type of simulation also allows you to check simulation coverage

M ODI eﬂ VI p 0 B a H VI ﬂ / ons (the ratio of nodes simulated to the tatal number of nodes in the design).
[+ Software Build Setings
— chH KLMOHanbHoe Stratix GX Ragistration

HardCopy Settings

— BpemeHHoe
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3agaHuve napameTpoB MoAerimpoBaHUs
(aononHuTenbHbIEe NapamMeTpbl mogenupoBaHus - Options)

Yka3sbiBaTb NPOLEHT ‘ MeHio Assignment>setting>Simulator Settings>Options ‘

MOKPbITUS TECTOM BCEX comon
BO3MOXHbIX M3MEHEHW [ 2 For s

Select options for simulation The setup/hold and glitch options are available anly for & simulation that
C|/| rH a.n O B rl poe KTa includes Compiler-generated iming information. Note: the availability of some options depends on the
current device family.

Default Paramet

-1 Timing Settings
Clocks Qi e | I+
Other Requirements & Options Sanpes nepiy i -
|D|06aBV|Tb B OKHO COO6LL',eH V”‘/"I Timing Analysis Reporting AV Simulation coverage reporting

i Compiler Satings ¥ Setup and hold ime violation detaction

OTYET O HapyLUEHNSAX e || B
Mode

BpEMeHM NpeayCcTaHOBKM U i Gichinenvel [0 , [ ]

Time/Vectors ™ Estim: ower consump
yaepXXaHnsa curHana Ha Bxoge Sl A St e—
Tpurrepa (setup,hold) FarCopy Sedige sitine [P ]

Crd b T
l Ji=]
[MpoBoauTL aHann3 cboes Y
(glitches) n otobpaxaTtb ero
pesynbraTbl B OKHE COObLLEHNI
OK I Cancel

/

BpemeHHOW nHTEpPBan,
onpeaensitowmn coon

. P
(Glitch) Allera
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Co3aaHue channa ¢ BpeMeHHbIMU
Aanarpammamun (.VWF)

<o
Altera
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Co3aaHue channa BpeMeHHbIX gnarpamm

c . ) ﬁ F|Ie ~Ed|t V|ew PrOJect A55|gn—ments; JProcessmg !Tools | Wlndow Help L=
n osp,a.Hm_e danna: Nelal ®] 4]n]e) n| B NAREE LR
—  File=>new XeH=ER ¢S /7€ 8l SRS &
—_ B OKHe NeW: KA MasterTime Bar:|  23025ns J_anmter 40.0ns Interval:| 16.98 ns Start | ]
o 3aKnap‘Ka Others ‘%'@ Nome ‘21 0 ps 10,9ns 20,[07\5 S— 30,9ns 40,9n5 50.9ns
« Tun daiina — Vector g I
Wavewform File Feh
YT
.o
{ =Ty

A [s IAL
W, B A
Device Design Files | Software Files Other Files \x/;
AHDL Include File B8 4|

Block Symbol File - Zv Y
Chain Description File

Hexadecimal (Intel-Format) File

Memary Initialization File

SignalTap Il File

Tcl Script File

Text File
Vectar Wawveform File

@

[

For Help, press F1 7\ G*B & Idie

OK | Cancel

N
Altera
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Beop y3noB (Nodes)

Edit View Project Assignments
X3 Undo Ctrl+-Z
G Bedo Chrl+Y

& Cut Chrl+3,
Copy Chrl+C
B2 Paste Chrl 4y Bb|6ep|/|Te y3I1bl C NOMOLWbKO CUCTEMbI
Hatengendy Node Finder
Repeat Paste.,,
X Delete Del
Select >

@4 Find... Chrl+F
% Find Next F3 il Insert Node or Bus

47 Replace... Ctri+H - |
— GoTo... Ctrl+G . Name: I \ | 0K I
Yalue 5 T Type: | Input Pin v]\ e I

Grow or Shrink... Ctrl+alt+G
Group, .. Value type: Ig'LeVEI l.l Node Finder... I

Hngroup Badix: I Binary ;‘

Insert Node or Bus... Bus width: |1
Insert Time Bar...
Insert Waveform Interval. .. Start index:

|0

Time Bar Organizer... " Display gray code count as binary count

End Time...

Grid Size...
él Sort...
Properties
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3apgaHue AnNUTeNbLHOCTU MoAenupoBaHUA
S

Edit View Project Assignments |

&3 Undo Ctrl+-Z "

Cx Redo CErl+Y, -

& Cut Chrl+

Copy Cerl+C

2 Baste cerley.
Paste Special é

X Delete Del

Select > ' ' .
. Find Next F3
&5 Replace... Ctrl+H LA 1500.0 Ins EI
— Go To... Ctrl+G Cancel I

Yalue >

Grow or Shrink... Ctrl+alt+G

Group,, .

Ungroup

Insert Mode or Bus...
Insert Time Bar...
Insert Waveform Interval...

Time Bar Organizer... i

Grid Size...
4] sort...
Properties
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BBoa BpemMmeHHbIX meTok (Time Bars)

Edt View Project Assignments Processing Tools Window Help

[ | Tonbko OQHa BpeMEeHHadA MeTKa (tlme bar) ) gnjg Ctr:+3 ‘R?" > ’@@‘@@@’
- Ciifiedo CEriHy = = z —
MOXeT ObITb OCHOBHOW (master) T — H& 2000 /348 BEY N ‘
ut 1
m BpemeHHble meTku (Time bars) moryT umetb B3 copy e (%8 % [opemut e
i Paste Gl Alx N o .
abcon IOTHYIO BPEMEHHY0 NPUBA3KY (abso'ute) e =T Master Time Bar 1205ns j_']Pomter. 00 ps Intewal.r
WM OTHOCUTESbHYI0 — OTHOCUTENBHO OCHOBHOM 77 ' B s
X Delete Del 52_| e 1205 s
< . i 4
BpeMeHHou MeTku (relative to master). St v ey
A Find.., Clr4F | [ detas i1 ) i
: 5 e —va—
Time B CtritH 0| [ waddess i} ya i
~ Time Bar - 7
Ctr4G 0| [ rdaddress ‘ /0
f?l Ins Zl Add | 5 | wen /' ;
: | Bq 7
nterprettime as———————————————— H+AHG M
o /1
3afaHne BpeMeHHOM I Asokta e __ Dekte |
meTku (time bar) " Relative to master time bar Set as master e
Existing time bars: /
terval..,
Absolute ti... ] F{elativgﬁf I
M200ns -
50.0ns 0.0 ns
3agaHme OCHOBHOW 700ns
BpeMeHHON MeTKun (master
time bar)
[ ok | Cancel BpemeHHasa meTka
(Time Bar)
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BBoa BpemeHHOU AnarpaMmMbl BXOOHOIO
curHana (Stimulus Waveform)

Edit View Project Assignments Processing Tools Window Help

BblaeneHHbIn y4acTok
BpeMEHHOW
anarpamMmmel

/ 2Ll

o LI LTI T T
4 Redo G
| 60009 s3%8 BRY 4|
i s Ctrkx
1 B3 Copy cuc %8 %5 % [nvernut -|e
I Paste Gtrlt) A /
| 2 btz : i 2l Master Time Bar: [ 1205ns "_H Pointer: ’ 950 ps Interval: ins Start:/ Ops End: 100.0ns
Paste Spedial ., jsters | Memory
Repeat Paste, . ps 10,!3 ns ZD.!] ns / 30.|D ns |—,
. % Delete Del 512_| Name 12.0;3 ns ™A
» : ] —
Select 5 ™ 1 — @ Q
@4 Find.., CtrHF ¥ dataa i i 14 03
#, Find Next F3 | [ datab ] i 17 03 Az
47 Replace... Chrl+H T wiaddress 1] ] @ 03 o
— GoTo... G | [ rdaddiess 1] i [ X %
=3 0 1
T
NS
U Uninitiaized () Ctrkralt+U 2\
Grow or Shrink... Crl-al+G 2%, Forcing Unknown (%) Crk+Alt+% =
Graup; ., O ForcingLow (@) Ctrk+Alt+0 A E
Ungraup A ForcngHigh (1) Ctrk+Alt+t XDI: w
Z, High Impedance (2) Ctri+Alt+2 ¥e e
Insert Node or Bus... e
S——— Bar_ )@ Weak Unknawn (W) Ctrl+Alt-+4 COOT BETCT Byl'o L € Xz
T Lwesklow(l)  Ctrbealel | MKOHKW Ha naHenu
Insert Waveform Interval,.. >C < 0o, A
Bbl6epMTe HOBOE - E WeakHigh () Ctrl+Al+H UHCTDVMEHTOB ’aﬂ
3HaYeHune Time Bar Organizer .. o Dontt Care (DC)  Cirktalk4D Py
End Tife... 1 Invert Ctri+Alt+ i :
Grid Size. . JC CountValue...  Ctrkaltay
%) sort... ba Clrl+Alt+
Properties. )@ Arbitrary Value,.,  CrH+A+E

150
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3anyckKk moaenmpoBaHus

= [1ns 3anycka cucTembl  Processing Tools Window Help
MOOENNPOBaHUS MOTYT | '
MCNONb30BaATbCH > Start Compllatlon Ctrl+L
cnegyowime KomaHabl. ¥ Analyze Current File

= Processing =>Start

Start b
o _ _ € Compilation Report Ctrl+R

Compilation & Simulation i P P ,

= Processing => Start

© Stop Processing Ctrl+Shift+C

I VLG

Start Compilation & Simulation

I4 Start Simulation Ctrl+I

Simulation I . <
Simulation Debug
= [/IKOHKa |» | Ha naHenu
|£‘ @Slmulatlon Report CtrI+Sh|ft+R
WHCTPYMEHTOB

¥. Start Software Build Ctrl+Q

1/‘ ’\',\ P ,.:,,.,, I'_

\.,J E.

s
Altera
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OTyeT 0 pesynbTaTax MoaenMpoBaHus

(Simulator Report) =

) ‘.“ | Eliening Aabs EJ"IWTP?.S‘J"EIJ
= Otyer 0 pesynbratax [~ 4 O0O00OLLEHHbIe pe3ynkTaThl =
*E* Pesy. t  As - P y ndow Help

MO,EI,eJ'IVIpOBaHVIFI =
Iwreysr o] o) N E2)el 818 glels]
P -@%ZJI@I“IQH AN -@ 8 & |

&3 Simtlator Report

0 4
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&8 Legal Notice R :
= . . imulation Start Time 0ps
i QL_:I PrOJeCt Settlngs . . 2 | Simulation End Time 1100.0 ns
= &3 Results for "pipemult” Simulator Settings [3 | Simulation Coverage 1 2000% |
S= Summa (4 | Number oftransitions |274 }
&= Simulator Settings 5 | Power estimation starttime |0ps
S A 6 | Power estimation end time 100.0 ns ‘
=i Simulation Waveforms Z Total Internal Power 132.77 mWfr
i+ QD Logical Memories 8 | Total Standby Internal Power | 11250 mW
é*'/ Messages (9 | Total Logic ElementInternal Power|  1.62mW |
m=p o Tinies [10]  Total IO Buffer Internal Power 196 mW |
@ FIacesng (11| TotalM512RAM Intemal Power | 0.68mW |
12| Total Clocktree Internal Power 16.01 mW | 1
13| Total GXB Power | 000mwW |
| 14| Total IO Power | 2895 mW
[15]  Total IO Buffer Power 28.95 mW |
[ 16| Total Power 161.72 mW




OTyeT 0 pe3ynksratax MmoaenMpoBaHUA
(oToOpaxeHMe BpemMeHHOU anarpamMmmbl)

OTKpoKTE OTYeT O Bbibepute Simulation Waveform ans
pe3yribrartax 0T06pa>KeH n4a BpeMeHHbIX anarpamMmm C
mMoAdennpoBaHNA pe3yrnbratoMm MoaesimnpoBaHuUA
o|e @/\ G|
B r3@2 BRY |\
It RaIES
— Simulator Report Simulatiors Waveforms
é ;?g:;cr:'?sict:ings Master Time Bar: 12.05 ns <| »| Pointer: 83 ps Interval: I -11.97 ns Start: End:
ESH 1 Results for "pipemult” Simulator Seq” ps I
- ¢SHER Summary / Name 12.05 ns
i é% Simulator Settings A
e s o S r— I e A ey NG e T
& 5 Messages e dataa K w_____ A | O A 1D S B A L S
- &3EE Processing Time [ datab K [UTR: 0 | | I T 02 A T S 04 |
> wraddress ; 1] i @ ¥ IS 04
g dies . Il == vle— i —— e | s (X5
| wen S I R N S N S S S
2| Eaq — ”_::::::::::;Z:Ei@Dﬁ@:::"m"::"m:Mff’ﬁﬁﬁi
- /
PesynbTaTbl MogenupoBaHus
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CoxpaHeHne BpeMeHHOU AnarpamMmmbl C
pe3yrnbTaTaMmm MmoaeriupoBaHuS

154
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JQuartus 2 BAAESIENINEL With gua f ve e .
13 |Ie Edit Vlew Pro;ect ASS|gnments Processmg Tools Wlndow Help
0 :
o s [L25le/S] SI) Siio)
2% Close Ctri+F4 ‘V‘ y| & l@‘ .q’ B )lﬂ
%@ New Project Wizard 9.78 ns Interval: 5.22ns Start: |
% %Open P[oject 20.9 ns 309 ns — ::'0 ns 50.? ns 60.9 ns 70.9 ns 80.9 ns 901]) ns 100.0 nq
£ Convert MAX+PLUS II Project...
— Close Project
dd
- HSave Ctrl+S
~_E Save Current Report Section
=Z @ Save All fcu, i = W'E‘l
Ny ” 3
/L Eile Properties... [anka: | Lab6_Ql v -®ckEY
G _
)_; Create / Update » Sdb
ﬁ Export... Osimulation
/© Convert Programming Files... B pipemult
% Include Report Section in Print List pipetiit=im
- @Page Setup...
[2 Print Preview
& Pri
Print... Ctrl+P Wms paitna: |pipemult-sim
Recent Files 4 -
Twn cpanna: IVectorWaveform File (*.vwf) L] OtmeHa
= Recent Projects ¥ v Add file to current project y
o Exit Alt+F4 L
Processing } System/
Saves the current file with a new name R Idle [T T

Cankr-lNeTepbypr, CI16IMY - 300




CpaBHeHMe BpeMeHHbIX gnarpamMmm

¥, Quartus Il - C:\Documents and Settings\ggoodarziMy
File Edit | View Project Assignments Processing Toolg

JJ Utility \Windows

Jl_ @ iy I Full Screen 0tr|+A|t+Spa?é
i /

G >

I (EXEE =0

A @ [Cist Pathis

R & Eestrct Data,

l Sl ompare to Y/aveforms in File

@\ Q _'EC Fit in Window

@, Zoom In

" .. @ Zoom Qut —

7 _Z_ggm__ L—] db

i R - —_—

. ] ¥ Compare to Waveforms in File. .. " 5

Vo E RS e ELCBlRA L) filter-sim, vt

= End e Carmpariscn

I

5 Next Transition Shift+Righ

Sy Previous Transition Shift+Le

= shiew. BHgia Yevefarme Bhly.

’@ show Cormpared FleYWavetartns Ghlj

VAT |T ShicyBoth Sete ofiYWavercrms y "

/: - : S File name: ~ |filter. v | Open I

e [7 Show Comments ) -
5 R Tehion Files of type: IWaveformNector Files [*.vwf* vec; . thl;* el: LI Cancel I
S [@ Snap to Grid

RV = 1 1

1 55 Copyright © 2003. TpeHuHr naptHep dupmbl Altera® B Poccun. CankTt-lNetepbypr, CM6IMY - 300




Pe3synbTaTt cpaBHEeHUs1 BpeMeHHbIX AuarpamMmm

Quartus |l - c:\training\desisning|
ﬁ File Edit View Project Ass

& Utility Windows

m.V...

= KomaHaa oKoHYaHWUsi cpaBHEHUS m  MoxHOo oTobpasnTb

NCXOAHYI0 BPEMEHHYHO

narpammv
%D Full Screen Ctrl+Alt+Space | A P y
. : . : BpemeHHyto agnarpammy c
MasterTlmiglt In V;/IndOW - HC_:;FH'W I -149ns B Ups/ ) / K0T0p017| OCyLU.eCTBJ'IFIeTCFI
oom In ri+space s 500ns 60.0ns 700ns 800ns 90,
& Zoom Out Ctrl+Shift+Space / CPaBHEHWe
C ' — O6e ogHOBpPEMEHHO
Eld«?"v-\»»: pare to W a«‘:-‘?m'- cin F
rc
'mw End File Comparlson
B
Next Transition

Previous Transition

Show Original Waveforms Onl
Show Compared File Waveforms O Ctrl+2

ow Bot ets o avero Cl

v Show Comments

REEREEREEREEEEERREERES

Snap to Transition 4 L -
s ifid i — o ', —— m B okHe coobLieHwi
F— oTobpaxatoTcs pesynbraThbl
—al0] ") 1 ] R
o q %
g cpaBHEHUS
ﬂ = € Eror: Current vector source file c:\training\designing_with_quartus_ii_exercises_ver8\lab6_gii\db\pipemult-sim.vwf does not compared vector source file C:\training\Designing_with_Quartus_|I_Exercise
| =43 Error: Logic level(s) do not match expected level(s)
€ [Error: Logic level 0001 does not match expected logic level 0000 for node q attime 15.0 ns|
\ L I
| [\ Processing } System
When comparing files, show waveforms from both files [l ® Idle
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Pe3ynbraTt cpaBHeHUs1 BpeMEeHHbIX gnarpamMmm

s
= ORIGINAL (CTRL+1)

N 100.0 ns 200.0 ns 300.0 ns 400.0 ns 500.0 ns
AME ] | | _I |

clk J i | J I I J | | |

_______

.........................

in

__________

..........

oe

'
..........

tristate_line H
dff_out &

ACTUAL  (CTRL+2)

100.0 ns 200.0 ns 300.0 ns 400.0 ns 500.0 ns
| | | | |

clk J | J I I J | J J J U
h 18 U
oe i e M
tristate_line | | U H 4 254%
dff_out

m  COMPARED (CTRL+3)

100.0 ns 200.0 ns 300.0 ns 400.0 ns 500.0 ns
= | | u

i
..........

6[0]|9]|9[@

K
fos
X
e

Name

0]60)9)9|9

e
X X
X
X

Name

clk J | H | J J | J | e U
in

(o

oe U

tristate_line
dff_out

T
Altera
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Cucrtema oUeHKM noTpedrieHns IHepruum -
PowerGauge™

m OueHuBaet noTpebneHne aHeprnm 6asnpysicCb Ha YacToTe U”
KONMU4YeCcTBE NepeksitoveHnn, 3aJaBaeMblX TECTOM BBEAEHHbIM
Nonb30BaTeNIEM B peakTope BPEMEHHbIX AnarpamMmm

m [lognepxuBatotcsa cemenctea CbNC: STRATIX, APEX 20KE,
Excalibur, & Mercury

m [lakeT ModelSim nos3sonsietT nony4nTtb pann .pwf, KOTOpbIN MOXET
6bITb NpounTaH naketomMm Quartus Il Anga oueHkn ObICTPOOENCTBUS

verilog HDL Output Settings i x|
Options for generating Yerilog HDL and SDF output files for use with other EDA tools.

Simulation tool: IModeISim~AItera [Werilog HDL output from Quartus 1) l]

Time scale: |1 ps L]
[~ Map illegal Verilog HDL characters

[~ Truncate long hierarchy paths

ProjeCt >EDA tOOI settings I Flatten buses into individual nodes
i i [ Dutput Excalibur stipe as a single module
>ModelSim settings s

V¥ Generate Power Input File

Ge ne rate POWG l' I n put F i Ie [ Bring out device-wide set/reset signals as ports

[~ Maintain hierarchy

| oK I Cancel | Reset I
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Mony4yeHue oueHKN NoTpebneHna aHeprum

2.

OcyulectTBnTe MOAENNPOBAHME U
BblbepuTe pasgen “Summary” B

Settings

Catagary:
¥ Files & Diractones
14 HOL Input Settings OquTe O MOﬂenMpO BaH MM
EDA Tool Setiings Select options for simulstion The setup/hold and glitch options are I
Default Logic Option Setings includes Compiler-generated timing information. Note: the availability of some opnons depends on
Default Parameter Settings current device family.
2 Turrgr:gds(:mngs : - Simulator Report :
Other Requirements & Opfions Chenges applyto Sfmuaior sstings plpemiit Eh[E Legal Motice Option Setting
il Co;;;:,gsﬁmzsslsgepomng i st s o O = L] Project Settin 1 | Simulation Start Time 0ps
& Simulator Setings TP M e Roch ey Results for "pbemult” Simulator 5¢ [27| Simulation End Time 1000 ns
General I™ Glitch detection Summary 3| Simulation C 19.70 %
Mod A B S 2 " ‘ . imulation Coverage .70 %
Ooioens Gitchntervel: [/ I I SHER Simulator Settings — g
# : = 4 | Number of transitions 277
bl A }F Esfimate power consumption &} Simulation Waveforms — .
3 { —
Sto,m,: Gex ,:'eg,s:a::is - Power estimation period Ql_"l Logical Memoties 5 | Power est!malfon Loy l‘lme Ops
HardCopy Settings Setgme: 00 [ | & 52 Messages 6 | Power estimation end time 100.0 ns
e Isooo P ST - ég Processing Time 7 | TotalIntemal Power 13277 mw
g Total Standby Internal Power 112.50 mw
" i I— 9 Total Logic Element Intemal Power| 162 miw/
' 10 Total |0 Buffer Internal Power 1.96 mw/
11 Total M512 RAM Internal Power 0.68 mw/
12 Total Clocktree Internal Power 16.01 mw
13| Total 0 Power 28.95 mw/
14 Total 10 Buffer Power 28.95 mw
15| Total Power - 161.72 mw
3. Pesynbrathl: Internal, 1/O, Total ...

1. 3apgaute onuuto Power Analysis
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Ucnonb3oBaHne cuctem mogenmpoBaHus
CTOPOHHUX Npou3BoAnNTernen

m Cucrembl MmogenupoBaHuA
— Model Technology (ModelSim)
— Cadence (VERILOG-XL & NC-Verilog)
— Synopsys (VCS)
— Synopsys (VSS)

m  Pexumbl MoaesfimpoBaHus
—  @®yHKuuoHanbHoe moaenupoBaHusa (Functional Simulation)
* 220models un altera_mf
— BpemeHHOe mopenupoBaHue
 VHDL
— Quartus Il ¢popmupyetr .VHO n .SDO cdhannbl

— Wcnonb3ynte oubnmorekn npummutuesos STRATIX_ATOMS.VHD,
STRATIX_ATOMS COMPONENTS.VHD... pacnonoxeHHbIXx B nanke sim_lib

* Verilog
— Quartus Il popmupyet .VO n .SDO channbl

— Wcnonb3ynte oubnmorekn STRATIX_ATOMS.VO... pacnonoxeHHble B nanke
sim_lib
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BbiO0op cuctembl moaenmpoBaHus

A
m BbinonHute komaHgy Assignments => Settings...=>EDA Tools Settings

m  YKaxuTe U HacTponTe UCMNOSb3yeMyto CUCTEMY MOLI,eJ'IVIpOBaHI/Iﬂ

Settings

Category:
- Files & Directories EDA Tool Settings
- HDL Input Settings
- EDA Tool Settings Specify the\other EDA tools -- in addition to the Quartus |l software -- that you will use on this project.
Default Logic Option Settings
Default Parameter Settings EDA tools: \
- Timing Settings Toolt | ool T
[+ Compiler Settings DO? ""Det ot <;E£ZTG
E. . esign entr}/synthesis
& S.nml.éator Szlaltlngs Simulation ModelSim-Altera [Werilog HDL output fro...
jrashola Timing analykis <NONE>
- Mode Board-level <NONE>
- Options Formal verifichtion <NONE>
“ Time/Vectors Resynthesis <NONE>
- Software Build Settings
i Stratix GX Registration
- HardCopy Settings
— Tool settings
Tool type: Simulation
Tool name: | odelSim-Altera [Verilog HDL output from Quartus 1] -
- ne> -~
I™ Runthis tool delSlm WHDL output from Quartus 11] —
I Generate neff h4d delSnm [Werilog HDL output from Quartus 1] P
HDL output from Quartus 1]
iModel og HDL output from Quartus 1]
S peedW' ave ;]
I oK I Cancel I
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lMpeobpa3oBaHue BpeMeHHOU AnarpaMmbl B
TecT Ha Aa3blke HDL

m [lonb3oBaTenb MOXeT npeobpasoBaTtb drans
pefakTopa BpeMeEHHbIX AnarpaMmm B TECT Ha

a3blke VHDL nnun VerilogHDL

ﬁ File Edit WView Project Assignments

J [ O new... Chrl+N
—-— = Open... Ctrl+0
” 3 Close Ctrl+F4

J » {2)] New Project Wizard...
[ Open Project...

Convert MAX+PLUS II Project... Save in: l ) verilog

| « & ex B~

Close Project

= ﬂ Save Cerl+S

Save 4s...

/

File Properties...

X: Create [ Update i
File name:

= z lpipemult.vt
Convert Programming Files...

5
X: B Page Setup...

’?E. [31 Print Preview

Include Report Section in Prnt List

Save as type: l\felilog Test Bench File [*.vt)
V' &dd self-checking code to file

H

| dxport

Cancel

—— & print... Ctrl+P
Recent Files >
Recent Projects >
Exit alt+F4
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” CourierNew ¥ Iﬂﬁ 8T ‘ EE

AGK|E0 S R[5

A A NN ARTTIRRRRAAAAR

// Generated on "07/10/2003 10:53:25"

/{ Verilog Self-Checking Test Bench (with test vectors) for design :
I

/{ Simulation tool : 3rd Party

I

‘timescale 1 ps/ 1 ps
module pipemult vlg sample_tst(
s1,
s2,
s3,
sS4,
85,
36,
sampler_tx
)
input si1;
input [7:0] s2;
input [7:0] s83;
input [4:0] s4;
input [4:0] s5;
input s6;
output sampler tx;

reg sample ;

alwvays @ (sl or s2 or s3 or s4 or 35 or s6

begin
if (§time > 0)
begin
if (sample === 1'bx)
sawple = 0;
else
sample = ~sample;

Kl

gehnical Training




Mpeobpa3oBaHue NPOEKTOB M3 NnakeTa

MAX+PLUS Il B naket Quartus Il

—
e ——————— aag

D New... Ctrl+N
= Open... Ctrl+0
Close Ctrl+F4

i@ New Project Wizard...
# Open Project...

Close Project

x]

Gonyert MA

o |

Save Ctrl+S
f‘a“’e RS Allows you to convert existing MAX+PLUS |l projects and assignments into a new
Save Quartus |l project.
& Sav
MAX+PLUS |l file name:
File Properties || I
Create / Update 4
Export... Quartus |l project name:

Convert Programming Files...

ort Section in Print List ' UA R'I |

0K | Cancel

Recent Files 4

Recent Projects 4
Exit Alt+F4

Quartus Il
Information

http://www. altera.com

Convert a MAX+PLUS II project into a Quartus II project RELEE ]|
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BcTpoOeHHbIN
FIOrM4YecKunm
aHanusaTtop
SignalTap™

\

SignalTap°®,

Altera
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CoaepxKaHue
|

165

[MpoGnembl MCNoNb30BaHMA TPAOAULIMOHHbBIX CPEeaCTB
oTNnaaKku

CTpyKTypa rnornyeckoro aHanunsartopa SignalTap
[lpegoctaBnaemble SignalTap BO3MOXHOCTU
Mcnonb3oBaHue B SignalTap cpene Quartus |l
[TlogoepkuBaemble yCTpoOUCTBaA

3aTtpartbl pecypcos CbNC

Heobxoanmoe obopyanoBaHue

Copyright © 2003. TpeHuHr naptHep dupmbl Altera® B Poccun. CawkT-letepbypr, CI16IMTTY - 390




[Mpo6GnemMbl UICNONb30BaHUA TPAANLMNOHHBLIX
cpencTB OTNagKu

m [pagvunOHHbIe cpeacTBa OoTnagkm nnar
— Wcnonb3oBaHue I'Ip06Hl/IKOB U JN1IOrmM4eCKnNX aHarnm3aToponB
m [lpobnembl OTNAgKn CUCTEM BbICOKOW MHTErpaumm

— Het gocTyna ko BHyTpeHHUM pecypcam NC

— CnoXHO NoaKnio4nUTb BHYTPEHHUI curHan K Boisogy VIC
* Heobxoanmo n3mMeHsTb cogepkaHne 1 nepapxmio npoekTa
« Heobxoanmo pe3epBnpoBaTh BbIBOAbl MUKPOCXEM

m [lpobremsl, nopoxagaemMble HOBbIMU KOprycamMmu
— K BbIBogam kopnycoB TQFP goctyn 3atpygHeH
— K BbiBOgam kopnycos BGA goctyn HeBO3MOXeH
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BCTpOEHHbIN NTOrM4ecKMmn aHanusaTtop

SianaITag

N |

MasterBlaster™

[ADTERYA\,  Signalap”

.,

MasterBlaster
Communication =l
Cable " New

ByteBlasterMV
Download Cable

~ R
Altera
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SignalTap Il Flow
0

A 4

Set up SignalTap Il Embedded Logic Analyzer

Capture Samples and
Analyze
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CTpykTrypa SignalTap
s

O6wan cTpyKTypa

Clock

Heucnonb3yemeble

BxogHble
curHanbil

169

BbIBObl

<

Embedded
Logic

Analyzer |«

l

Memory

Copyright © 2003. TpeHuHr naptHep dupmbl Altera® B Poccun. CawkT-letepbypr, CI16IMTTY - 390

1

KonbueBowu
Oydpep
. 3axXxBaTa
. Trigger
In and Out
JTAG nopt
> Trigger

Post-Tri
unadliod il Pre-Trigger

1

\/
NG A

[T—
1
Bt
e
1
|

Sample Memory Buffer




Trigger Input & Output

e
m [rigger by an External Source

aSupply an External Signal to Trigger External Test
Equipment

Trigger Input Trigger Output

| To Unused
I/O Pins

To JTAG
Connector

o
Altera
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Bo3moxxHocTu SignalTap

m CUMHXPOHHBIN NTOrMYECKNn aHanmn3aTop

m [locTyn KO BCeM BbiBO4AM U BHYTPEHHUM Yy3Mam
— Ha paboTatoLlen cncteme, B peanbHOM BPEMEHMU
— He Tpebyetca moandumkaummn npoekTa
— OgHOBpPEMEHHOEe HabngeHne MHOXKECTBA CUIrHaNoB
— COXpaHeHue pe3ynsTaTtoB B paunne

m HacTpamBaembie NnapamMeTpbl aHannsaTtopa
— po 1024 curHanos
— 0o 128 kbut oTcyeToB
— BbIOOP NCTOYHMKA CUHXpOHU3aunmn (10 npru3HaKoB)
— 3anyck rno BHyTPEHHEMY UITN BHELLHEMY COODbITUIO
— YacTtoTta go 200 Ml u.

o,

Altera
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YcnoBusA cTapTa 3axBaTa AaHHbIX

m Bce aHanunampyemble curHanbl MOryT y4acTBOBaTh B
doopmMnpoBaHnKM yCcriosms

— PasnunyHblie ycnosua obbeguHatotes no “‘UN”
Ycnosmem ctapta MOXET ObITb NTOrMYeCckuin ypoBeHb 1IN nepenag
Bo3MOXXHO ncnonb3oBaHWe BHeLLWHero curHana crapta (Trigger In)

CobbITue cTapTa 3axBaTta MOXET ObITb BblAaHO Ha OANH N3
BbiBoaoB C (Trigger Out)

Bo3MOXXHO nony4yeHne npeabicTopun npoLecca
YcnoBusa MOXKHO MeHATb 6e3 nepekoMnunALMM NpoeKkTa

m,
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Ucnonb3oBaHue SignalTap B cpeae Quartus |l
S

m Cosgatb dpann koHpurypauum SignalTap
— New [J Other Files [ SignalTap File
BbibpaTb curHanbel ona HabnogeHus
YKasaTtb CUHXpOCUrHarnm

3apgaTb pasmep dydepa

HactpouTb ycnosua 3anycka (Tpurrepsbl)

173

CE0E T
m AD Nine § Don't Care I
=] Interface |Quanus ELA M Al.A4 Group1 9 11 )0(
- JTAG Chain | <empty> Al D1Q[0] iRk |
- Clock |<unassigneds= ..
- Sample Depth 128 samples | A3 D1GQ[2] — liew :
- Trigger Position | S Center ||| D1Q[3] High ]
- Trigger In |22 Dont Care B AS En3Hz &2 Don't Care : |
 TriggerOwt | ActiveHigh =l £t | REE] < b ]
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Pecypchl, 3aTpaunBaemblie SignalTap

m SignalTap ucnonbayet crieaytowme pecypcol CbNC
— J1Orn4YecKne arieMeHTbl

» MeradoyHKUUS1 aHanmM3atopa, aBToMaTU4eCckn BCTaABISIETCA B
npoekT cpeactBamn Quartus

— namsTb
* AN XpaHEHUs1 OTCYETOB CUTHaNoOB
— BbiBoabl CBANC
* HESIBHO Pe3epBUpPYOTCA HEUCNONb3OBaHHbIE BbIBOAbLI OS5
obMeHa C KOMMbTEPOM
m [pn pasnnUyHbIX KOHMPUrypaumm
— Wcnonb3oBaHue BHyTpeHHen RAM
— Wcnonb3oBaHue otnagoyHoro nopta (Port ELA)
— Wcnonb3oBaHue BHYyTpeHHeU RAM n otnagoyHoro nopra
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Stratix LE Usage

Number of Logic Elements
Channels Trigger Level 1 | Trigger Level 2 | Trigger Level 3
219 266 317

8

16 243 373 466
32 422 596 773
64 689 1033 1383
256 2295 3662 5034
1024 8696 14158 19626
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Stratix M4K Usage

Number of Samples

Number of
Channels

16 1 2 8 32 128
32 2 4 16 64 256
64 4 8 32 128 512
256 16 32 128 512 Too large
512 32 64 256  Toolarge Too large
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Heobxoanmoe obopyanoBaHue gnsa padoTbl €
SignalTap

Supply 18V,2.5V ' (External Supply)
Voltage 3.3V,5.0V v Vv
[S)igr?aITap zﬁg ﬁOK ~/
support | S52%3%) v (3.:3.v Oniy)
Comm. RS-232  (NT, Solaris, HP-UX)
Port usB / (Win 98/2000, NT 5.0)

Parallel 5/
Board
Connection JTAG (10-Pin) JTAG (10-Pin)
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SignalTap u SignalProbe

m SignalTap - BCTPOEHHLIN NOrM4YeCcKnn aHannsartop,
NOCTPOEHHbIN Ha cBODOOAHLIX pecypcax NC

m SignalProbe - cpeacteo nogknoveHns BHYTPEHHUX
curHanos K BeiBogam IC ana HabniogeHnsi BHELLHUM
aHanuM3aTopom
— He TpebyeT moandunkaummn npoekTa
— He 3aTpadmBaet norndeckmx pecypcos NC
— 3arpa4ymsaert BbiBoabl 1C

Altera
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3aknrovyeHue
]

m SignalTap - HoBaga TexHonorns oTnagku CUCTem B
peanbHOM BpeMeHU;

m SignalTap obecneunBaeT HabnMOaeMOCTb BHYTPEHHUX
Y3MnOB YCTPOWUCTBA;

m [lonydyeHHble OaHHbIE COXPAHAKTCA B dpanne BPpeMEHHbIX
avarpamm,

m MasterBlaster npumeHsieTcs kak anga pabotbl ¢ SignalTap
Tak N ons KoOHurypauum yCTpouCTB:

— Bblicokasi cCKopoCcTb OOMEHA;
— Multi-Voltage (5.0V, 3.3V, 2.5V nta.).

Alfera
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