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OBEPIIEHCTBOBAHHE apXHTeKTyphl CHUC
IPOrPAMMEPYEMO¥ JIOTHKU U Pa3BUTHE
TEXHOJIOTUH UX IIPOM3BOJICTBA II03BOJIS-
10T UCIIOJIL30BATH HTH MUKPOCXeMDI J1JIsl PeaJii-
3arum Bee 60JIee CIOKHDBIX HPOEKTOB. B coorset-
crauu ¢ upunsaTeiM s CbUC LU maprpyrom
HPOEKTHPOBAHM 3aBEPLIAIOLIIM 3TaIlOM IIPO-
1ecca paspabOTKH SIBISIETCSE BepuchuKarus' mpo-
eKTa Ha (DU3UIECKOH MOJIeIH, UM CHCTeMHAst
OTJIAJIKa, TO €CTh OT/IAIKA HA IIJIaTe B OKPYKeHII
PeaIbHBIX YCTPOKCTB, C KOTOPBIMU B3aHMOJIETi-
creyer CBMC ITJI. Takas omiagka mosposser
HPOBEPHTH PAGOTOCIOCOGHOCTD YCTPOICTBA IPH
nogade Ha HETo PealbHbIX CHTHAJIOB U B yCIIO-
BHAX OMeEX, YCTPaHUTh HECTHIKOBKH B HHTEP-
heticnoil qacTH 1 OMMOKH Pa3BOIKH TeYaTHON
wiarhl. Yacto uecnenoBanus na (PusHIeckoi Mo-
Jell B PeaIbHOM BPEMEHH ABJISAIOTCS €HHCT-
BEHHBIM CPeJICTBOM BepH(DUKAIHUH CHCTEMBI
(0cO0EHIO IS CHOXKHBIX TPOEKTOB), MOCKOIb-
KY HMEETCs PSJI IIPHIHI, OTPaHHIHBAIOLIINX BO3-
MOKHOCTH IPOIPAMMIIOTO MOZIeTAPOBAHHS (CH-
MYJSIAA). BO-IIePBEIX, TOCTOBEPHOCTD PO~
IPaMMHOTO MOTETHPOBAHHA OTPAHHIHBAETCA
COOTBETCTBHEM MOJIENH BXOLIOTO BO3JEHCTBHS
PEeaTbHBIM YCIOBHAM. BO-BTOPBIX, IPOIECC MPo-
IPaMMHION CHMYIISITUA MOKET 3aHAMATD Hem0-
MyCTAMO GONBIITOE BPeMs, TaK Kak B MOENBHOM
BPeMeNH UCCIeIoBANIe BENeTCs 11a HEeCKOJIbKO
HOPANKOB MeJIIIEHIIee.
Il OTHagK| HIeKTPOHIBIX YCTPOUCTB HC-
MOJB3YIOTCA Pa3IIdIble TPUOOPHI: OCIHILIO-

Komanpa Hauana sanucy (Trigger)

BxopHbie — 0106
curHans —{  3anuch TobpaKetme,
obpabotka
Aans ———»| UndpoBLIX :> W aHanu3
aHanM3a CHrHanos CHrHanoR

Puc. 1. CtpykTypa flornieckoro aHasmsaropa

N,

pybpuka

CpeacrtBa

cucteMHou otnagku CAIP

Quartus Il

HaHHbii 0630p nocesaweH cpegeream otnaaku CAMP Quartusll, nozsonsio-
WHM OCYILLECTBAATb CHCTEMHYIO OT/1IaAKY NnpoekToB Ha ocHoBe CBUC INJ1 npo-
M3BOACTBa KOMNaHuu Altera (npeanonaraercs, YTo YuTaTeNib 3HaKOM ¢ 6azo-

BbIMHM (pyHKLHAMH nakeTa Quartusll).

rpadbt, IOTHYECKITe AHAIN3ATOPDL, TeHEePATOPLI
CIIEIMAJILHBIX CUTHAJIOB U }Ip.

Jloruyeckuii aHaIU3aTOP — YCTPOHCTBO,
[peHA3HAYEHHOE [JIS 3AIICH 1 AHAIN3a -
POBBIX LOCJIE0BATENbHOCTEH. CTPYKTYpPa JI0-
I'MYECKOT0 AHAUIM3ATOPA PUBE/IEHA HA puC. 1.

Heo0X0IMMbIMH KOMIIOHEHTaMH JIOTHYeCKO-
IO QaHAJIU3ATOPA SIBJISIOTCS:
® [IaMATh JJIS 3aIHCH OTCIETOB;
® (CpeJICTBA YIIPAB/ICHHS 3alIHCBIO B IAMSATD (111~

(hporast noruka);
® (CpefCTBa MOIKIIOYCHHS K HAOMONAeMbIM CHI -

HaJIaM;
® CpencTBa OTOOPKEH NS U aHalIn3a.

Ilist 3amucH 3alaHHOTO KOJNMIECTBA OTCIe-
TOB IOCIEI0BATEIBHOCTH BXOTHBIX IH(POBBIX
CUTHAJIOB MOJAETCS KOMaH/a Havaaa 3alucu
(Trigger). OTcUIeTH € 3aMaHO TAKTOBOM Tac-
TOTOH 3aIUCHIBAIOTCA B AMATh TOTHIECKOTO
QHAJIM3ATOPA, @ 3aTeM BBIBOLATCS [JISL 0TOOpa-
SKeIHHs U aHAIH3a.

Benmymue npoH3BOTHTENH H3MEPHTENBIOTO
000PYIOBAHNS BBITYCKAIOT JTOTHYECKIe aHAI -
3aTOPEI C JIeCATKAMH BXOZIOB, TAKTOBBIMH 1aCTO-
TaMH JI0 HeCKOIBKUX COTETI Merareply, HMeIOIie
PasBUTHIE CPeNiCTBA OTOOPAKEHUS U AHATH3A.
CyImecTBenIEIM OTPanIeneM B HCIIONb30Ba-
U TAKHX CPENCTB SBIAETCS MX BEICOKAS CTOH -
MOCTb (JIECSTKH THICSH JIOJIAPOB), CIOKHOCTH
HOZIKITIOYEHHS K HCCIIenyeMoi cucteMe (0cofen-
HO K 9JIeMeHTaM Ha IIe9aTHOI [U1aTe), BHeCeH e
M3MEPUTENBIION HOTPEIIIIOCTH, HeBOSMOXKIIOCTh
koutpons suytpennux curnanos CbUC I

B kavecTBe JOTMIeCKHX alTaIA3aTOPOB MOTYT
GBITH HCIIOMB30BAHBI M COBPEMEHTIBIE ITH(pPOBbIE
oculmnorpa(bbl, C TO¥ JIMIIb PA3HHUTIEH, ITO ONI
MMeIOT TUITMIHOE HCI0 KananoB Habmonenns
OT IBYX JIO 9eTHIPeX,  CTOMMOCTD HX HaXOTUTCS
B IIpefiesiaX NeCKONBKIX THICA IOIapOB.

KpoMe BBICOKOH CTOMMOCTH Y BHENINHX
CPeNCTB Ma0IONeNn s MPOIeCcOB B IMH(POBHIX

1 Bepudpurartusi (07 J1aT. verus — MCTHHHDIH, (acere — iesiarh) — HpoBepKa KakHX-THO0 TeOPeTHYCCKHX MOJIOKEH I ITYTeM HX COTIOCTaB/ICHHS!

C ONBITHBIMH (SMIMPHYECKUMH) IAHHBIMH.

2 MHKpeMeHTaIbHAS KOMITIIIH TI03BO/IAET IePeKOMITIIHPOBATS TOJIBKO Te GIIOKH IPOeKTa, B KOTOPEIe GBI BHECEHEI HSMEHEHIT

€O BpeMeHN MpeAbIAYILell KOMITHIALHIH.

3JIEKTPOHHBIX YCTPOUCTBAX CYIIECTBYET €llle
OJIMH HEJIOCTATOK, CBA3AHHBIHA CO CIOKHOCTBIO
HOJKIIOYEHHUS K MHTEPECYIOIIUM CUTHAIAM HA
wiare. Bo-11epBLIX, HOAKIIOIEHIE IPUBOIUAT
K HOTPELTHOCTH U3MEPEHUH. A BO-BTOPDIX, 4Ya-
CTO K HHTEPECYIOLUM CUTHAJIAM HA IUIATe PO~
CTO HeT (hU3MUEeCKOr0 HOCTYIA H3-32 TOTO, 4TO
MHKPOCXeMa IIPOrPaMMHUPYEeMOI JIOTHKH BBI-
HoJIHeHa B Kopiryce BGA, a curnaisl passene-
HbI BO BHYTPEHHHUX CJIOSIX IIE€TaTHOU ITAThL.
CAITIP Quartus II mpegocraBiisieT KOMIIEKC
CPeCTB LT CHCTEMHOI OT/IAJIKU IPOEKTOB, 03~
BOJSIIOIINX KAaK 3aMEHHTDb BHEIIHIE TPHOOPHI
M3MEPEeHHs 1 QaHAIN3a, TAK U OOJerYuTh MOf-
KIIOYeHHe 9THX BHeIHuX npu6opos. K cpencr-
BaMm cucremuon otnagku CAITP Quartus II
(puc. 2) oTHocsTes:
® pPelakToOp OTJIANOYHBIX BRIBOAOB (SignalProbe
Pins);
penakTop uHTepdeiica s BHEITHETO JIOTH-
weckoro ananusaropa (Logic Analyzer Interface
Editor);
PEnaKkToOp COIEPKAMOTO HaMATH B CHCTEM-
oM okpyxkennu (In-System Memory Content
Editor);
BCTpamBaeMbId JIOTHICCKHH amalan3aTop
Signal Tap II (Signal Tap II Logic Analyzer).
[Tpu HCIONB3OBANNH CPEICTB CHCTEMIOH OT-
nanku CATTP Quartus IT pekoMenyeTcs Bbl-
HONIATH HHKPEMENTATBIYIO KOMITHIITHIO
ITpu oTOM HOOABIEHTE CPEICTB OTIANKH He Gy~
JeT BIOCHTD U3MEIIeNHi B pa3Melllerne U pa3-
BOJIKY OTJI&KHBAEMOTO POEKTA H, TAKAM 00~
PasoM, ero XapaKkTePUCTHKH OCTAITYTCA Hen3-
MenmeIMA. KpoMe TOTO, B CITydae H3Memenns
ITACTPOEK CPEACTB OTAAMKH BPeMs HOBTOPHOH
KOMIHUIAIHA OyAeT 3IaYATENBIO COKPAITENo.
ITaxker Quartus II mpenocTaBnser cpencrna s
HOAKTIOYEN S CATHATIOB MPOEKTA, JOCTYTIBIX
B Node Finder mocie cunresa, k Beizogam CBUC
ITJI, koTOpBIE CBOOOMIBI OT OCHOBULIX (BYHK-
A IPOEKTA W HA3HAYeHbl TOTb30BATENEM IS
KOHUTPOJIS (GYIKITHONHPOBANNS YCTPOHCTRA
B cucteMe. K TakuM CpefcTBaM OTHOCATCA OT-
sagounbie BoBopst (SignalProbe Pins) u unrep-
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Puc. 2. Cpegcrsa cvctemHoi otnagku CATNP Quartus ||

eric 1ist HOKIIOYEH ST BHEIITHETO JIOTH 4eCKO-
ro ananusaropa (LAL). Boimosssis 6nuskue
(yHKUUY 10 BHIBOLY BHYTPEHHUX CHIHAJIOB
[IPOEKTA Ha BHIJICICHHbIE 11 OTIAIKH KOHTAK~
o1 CBMC IJI, 5Tu cpecTBa UMEIOT pasiiiHble
BO3MOYKHOCTH HACTPOYKH, HCIOIB3YIOT Pa3/md-
HBle PeJAKTOPbI HACTPOUKI U PA3JIIHBIHA Pe-
cypc CBMC IIIL

OTtnapouHble BbIBOADI
(SignalProbe Pins)

CaMBIM IIPOCTBHIM CPEICTBOM CHCTEMHOM
OTIAKH SBISIOTCA OTHATOYHBIE BEIBOLEL
(SignalProbe Pins). Mcionpays SignalProbe, pas-
PaGOTIHK MOYKET CIeNaTh NOCTYIHBIMH LIS Ha-
GIIONEHHS BHY TPEHHIE CHTHAMBI IPOEKTa, Ha-
3HAYMB UX HA HE3AHATHIC B IIPOEKTE BEIBOIEI

3anyck Quarts I

OTKpOWTE OTKOMMUIMPOBAHHbIMA
OTNKMBAEMbIH NPOEKT

¥

Paspewnte Smart Compilation
Assignments => Settings => Compiler Process

¥

Orkpolite pepakTop SignalProbe Pins
Tools => SignalProbe Pins

(]

BbinonHuTe Ha3HayeHus
NS OT/NI2I04HBIX BbIBOJOB

¥

Boinonnure SignalProbe Compilation
Processing => Start =>
Start SignalProbe Compilation

¥

3anporpamMm1pyiTe MUKpOCXeMy
W BbINO/IHANTE OTNAAKY

d

BHeceHne uameHeHuii
B Ha3Ha4eHWs AN OTAAAOUHDIX BbIBO,

Puc. 3. MocnepoBatesnbHoCTb 3Tanos pabots
c SignalProbe

CBUC 1L IocmenoBatensHOCTb 9TAIOB Pab0-
b1 ¢ SignalProbe npusesiena Ha puc. 3.

BI/IJI OKHa pC,H,aKTOp'd OTJAJJOYHDLIX BLIBOJOB
(SignalProbe Pins) nokasan Ha puc. 4.

Penakrop noseosster BeiGpars B okae Current
and potential SignalProbe pins pasmerterue or-
JIAIOYHBIX BBIBOJOB (BBIIOIHSETCS COPTHPOB-
Ka 110 JIOOBIM KOJIOHKAM), IaTh KMs1 BBIOPAHHO-
MY TeCTOBOMY BBIBOJLY, YKa3aTh C IIOMOIIBIO
Node Finder ucro4HHK CUTHANA JJI51 HETO, Ha-
3HAYUTH BEIXOJI KAK PETHCTPOBBI MM KOMOU-
HATOPHBI U 33/]aTh [JIS1 HETO CTAHAAPT BBO-
I1a/BBIBOJIA.

st no6aBreHus TpeGyeMbIX OTIATOYHBIX BbI-
BOJIOB K IIPOCKTY HY)KHO Pa3peIIuTh HX UCIIONb-
sosanue (SignalProbe Enable) mepen kommms-
el u sanyctuth SignalProbe Compilation.
B cinydae yCHenrHoH KOMIHIAMA B KOJIOHKe
Status MOAKIIOYEHHBIE OTIATOYHBIC BHIBOIEI
uMeroT cocrosiaue Routed.

[Tpu HcoNB30BaHUU OTIALOTHBIX BEIBOTOB,
CO3MIaBaeMBIX € TOMOIIBIO SignalProbe, He Tpa-
tutca norudeckuit pecypce CBHC T [Tt BbI-
BOJIA BIHYTPEIINX CATHAIOB 3a[eHCTBYETCS TOMb-

Flasatvs phe 2 SionaiPabe pins and snsbls SOnaPichs 10ug §ignalProbs pin intosnstion can b
wieswed in he Changs Manapes
Cunent and pobarhal SignalProbe pins
>
TignaProba pin tetings
Prnome: [Tl [=| e |
b
Sowce[ORBE0] [E| e
' SiiFiobe snabie EntieM |
Clock: [ J Disable AR
Regisler o
mumnde [33V00TL =]
2z
5
Coedd |
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KO HEHCIIOIb30BAHHEII B OCHOBHOM TIPOEKTE pe-
CYPC Pa3BOAIKA MHKPOCXEMBI. DTO rapaHTHPYeT
COXpamHene XapaKTePACTHK MOTb30BATENLCKO-
TO TPOEKTA.

UHtepdrelic ana BHewHero
JIOTMYECKOro aHanusaropa
(Logic Analyzer Interface -LAl)

Yupomennas crpykrypa LAl npusenena
Ha puc. 5.

CBUC NN (FPGA)

LAI

<
s
g
g
£
z
o
2
<

K BbibpanHbIM gns
LAl sbiBogam FPGA
(

BrewHwui
aHanmaatop, ocuunnorpad

Monb3aoeatenbckui NpeKT
BHyTpeHHHWe curHanbl, BbIBOAbI

16
curHanos yepes JTAG
/

(K 3BM

Puc. 5. YnpolenHaa ctpykTypa LAI

Kaxupiit TectroBblit Monynb LA npepcrasis-
er o600l IapaMeTPU3HPYEMBbIIl 10 Pa3psTHOC
TH H THCTY BXOZOB MyJIBTHILIEKCOP, Ha BXOZ KO-
Toporo ¢ nomoirpio Node Finder BeiGupatorcs
CHTHAJIBI aHAIU3HPYEMOTO IPOeKTa. BEIXOIBI
MynbTHIUIeKcopa LAI HadHa4al0TCA Ha He3aHsA-
Thle B npoexte BbiBofbl CBHMC ITI. Tectupye-
Moe ycrporicreo depes JTAG-unTepdeiic moz-
KIIOYAETCS K KOMITBIOTEPY (C MOMOIIBIO 3arpy-
309HOr0/0TIan0IHOro Kabemns). Uurepdeiic
penaktopa LAI mpenocTaBiseT monp3oBaTeNo
BO3MOYKHOCTb YIIPaBIIeHHs MYIbTUILIEKCOPOM
1711 BEIGOPA HY)KHEIX CHTHAIOB. [TocmenoBaTens-
HOCTH HTanoB padots! ¢ LAl npuBenena a puc. 6.

Daitn LAI cosmaercs HOCPenCTBOM PenakTo-
pa makera Quartus II mocie 3aBepIieHns KoM-

3anyck Quarts Il

CospaHue 1 HacTpoiKa
chaina LAl B npoexre

Y

Paspewenue
ucnonb3osatus LAl

Y

KOMI'IVIHHLLVI’I npoekTta

]

BbiGop nopxniouaembix
K OT/IafIO4HbIM
BbIBO/]AM CUTHA/IOB

]

MNoaknouerue
K OTNago4HbIM BbIBOAAM
¥ OT/IagKa NpoeKTa

t BHecenue nameHermi

Puc. 4. OkHo pefakTopa oTNafouHbIX BbIBOAOB

Puc. 6. MocnegosatensHocTs a1anos pabotbi ¢ LAI
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Instarce Mansgec: [irwakd ITAG Conbgurstion % | JTAG Chan Conlgustion: IRRRERRISEIN =) x|
Instance | Staher | Incrementsl Compdation | LEz 42| | = = |
1 LA_ROM Nol connected 3 1B oele Havdwase: [ Dizabled - M
&7 LA_Coun Nal connected 139 cals
auo_o 2 Not eosmected [Tp 1Beats | OPNC% =] _scnthan
leHepKep
Fie .= [D . L]
N
SelupView. | Core Parameters %
Ty T E— |
Pin count 8 =
Bk count [ 18 Obnacto Obnacto
(i e ey — | napameTpos JTAG ‘
O6nactb Clock: =]
SIOrH4ecKoro
npeacTasnienus | e e =

Puc. 7. OkHo dpaiina LAI

UK TPOEKTA (€ro CHHTE3a, Pa3MeIreHus
u passojiku B kpucrasute CbUC 1D1). Tpexe
4eM HCIoJL30BaTh LAL pekomenyeTcst mpose-
CTY OTJIAJIKY IIPOEKTA HA IPOrPAMMHOI MOjie-
s cpesicrBamu nakera Quartus I1.

Ilocste cospranmst niin n3MeHeHus nHTepder-
€a Jy1s BHEIIHETO JIOTMIECKOTO aHAIM3ATOPA O~
BTOPSIETCS HOJIHAS KOMITIAIUS IPOEKTA, IPH KO-
TOPO# CPEJICTBA KOMMYTAIMH, HEOOXO/IUMbIE JIIst
LAI, pasmeraorcst Ha CBOOOIHBIX (hyHKIIHO-
HanpHBIX IpeobpazoBaressix CBUC T Orrom-
NUIMPOBAHHBIN NpoeKT ¢ LAI sarpyskaercs
B CBUC I, B penakrope LAI jist kaxporo re-
CTOBOTO MOZYIIS BBIOUPAIOTCSI KOMMYTHPYeMbIe
Ha BBIXOJ MYJIBTHIITIEKCOPA OAaHKU CHTHATOB.
CMeHa GaHKOB OCYIIECTBISETCS OIePATHBHO
B pegaxTope LAl u ne TpefyeT mepeKoMITHIIA-
U U Hepe3arpy3ku. [T0CKOIbKy 1JIS HCIOIb-
soBanus LAI He Tpe0y1oTcs BHYTpeHHHE GIOKH
O3Y CBUC I, srot uuTepdeiic MOKeT pas-
MeIIaThCsl KaK B MEKPOCXeMaxX ceMeiicTB Arria,
Cyclone u Stratix, Tak 1 B MEKPOCXeMax CeMeli-
crea MAX 1L

Il otrperTast HOBOTO (haitia LAI BO3MOX-
bl 1B Iy TH:

e pridpath mynkt Memo Tools => Logic

Analyzer Interface Editor (puc. 2);
® peiGpath nynkr Menio File => New => Other

Files => Logic Analyzer Interface File.

B pesymbpTaTe OTKpOETCA OKHO IS HACTPOI-
ki HOBOTO (haina LAI ¢ mMerHeM 0 yMOT9aHHIO
lail.lai (puc. 7).

O6macts Mertemrepa Tectos (Instance Manager)
MO3BOJISIET B paMKax ofinoro haitra LAI co3pars
HECKOIBKO TeCTOBBIX MOZIyJIeit (1o me 6omee 16)

1151 BBIBOAA Ha KoHTakTel CbUC 1)L BHyTpen-
HUX CUTHQJIOB IPOEKTA. BHIXOJIHDBIE KOHTAKTDI
HA3HAYAIOTCS JUISL KAKIOTO TECTOBOTO MOJLYJISt
HHIUBULYAILHO. IS CO3aHUsI HOBOTO TecTa
CJeyer IIeJIKHYTD IPABOM KHOIIKOM B 110JI€ OK-
Ha MeHejpKepa TecroB u BeiOpars Create Instance.
Co3aBaeMBIM TECTAM 110 YMOJIYAHUIO HPHCBA~
uBaercs umst auto_lai_x (pazpaborank Moxer
HEPEUMEHOBATD €r0 110 CBOEMY YCMOTPEHHIO).
MeHemKep TeCTOB IIO3BOJSIET BEIOPATh HYKHBIH
TECTOBBIA MOJYJIb JJIsl HACTPOEK U HOAKIIOE-
HHUSL, TOKA3bIBAET CTATYC KAKIOIO TeCTa U 3aHU-
MaeMBbI# alapaTHbIA pecypc.

B o6uactu Hacrpoiiku JTAG (JTAG Chain
Configuration), He 06paIasch K OKHY HPOrpam-
MaTopa, MOKHO:
® 3a71aBaTh CPEACTBA NPOTPAMMHUPOBAHUS

(B mpuMepe Ha puC. 7 BEIGOP CpencTBa mpo-

IPaMMHUPOBAHUS €Ille He CeNaH );

o onpeneniarb cocrosune JTAG-menu u BoIOU-

PpaThb HY;KHOE JJIS TECTUPOBAHUA Y CTPOUCTBO;
® BHIOHPATH HPOrPAMMHEPYIONTHI (hafii 1 3a-

IYCKaTh IIPOIIECC TPOTPaMMUPOBAH U MUK~

pocxembl CBUC TTJI.

O61aCTh JTOTHYECKOTO MPEACTABICHHUS TEC
TOBOTO Moyl LAI B Busie MyJIbTHIIIEKCOpa
0TOOpaXKAET €r0 HACTPOMKA. DTH HACTPOHKH
HPOUSBOAATCS B 00IACTh PeTAKTHPOBAHMUS A~
PaMeTpoB. 31ech IS K)KIOTO TeCTOBOTO MO~
Iy MOXHO 3aaTh mapamerpsr sapa (Core
Parameters), BeiBomoB Mukpocxemsl (Pins)
W TPYIIT BHYTPeHHHX CHTHATIOB TpoekTa (Banks).
[lex90K MeBOi KHOMKOT B MENIO BHIGOpa Ha-
CTpoeK 00JaCTH pelaKTHPOBAHUS MapaMeT-
POB, HJIH IO COOTBETCTBYIONEMY UMENH B 06~

JIACTH JIOTHYECKOTO MPEICTABIEH ST, BHI3BIBA-
eT BCIUIBIBAIOITEE OKHO HACTPONKH BBIOpan-
HOTO ImapaMeTpa.

Hacrpoiika Core Parameters 3ayiaer:
® KOJIMYECTBO BXO7IOB MyJbTHILTeKcopa Bank

count (IIprucBanBaeMOoe MO YMOIYAHHIO UM s

Garrka Bank_x MoxkeT GbITh H3MeHEHO paspa-

GOTYIMKOM IO CBOEMY YCMOTPEHHIO);

[ paSpﬂ]'[HOCT]) BI)IXO]'[HOI;I TITUHDBI MYJT])TVIHJTSK'
copa Pin count;

KOMOMHATOPHBIT WM PErHCTPOBHIN BHIBOJL
HAOIOTAeMBIX CHTHAJIOB;

® COCTOSIHHE BBIXOJIOB Hp]/[ BKJIKOYEHUH ITATA~

HUA.

Hacrpoiika Beieosios (Pins) moxaseisaer mpu-
CBOEHHDLIC 11O YMOJ’[‘{&HI/IIO UMEHA BLIBOJIOB T¢-
croBoro Moy LAI u pasmernienne 9Tux Bol-
BOJIOB Ha KpHCTa/LIe (puc. 8). JIBOIHOM IemI0K
JIEBOT KHOTIKON B cTos101e Location oTkpbiBaer
0KkHO Pin Planner s 3aianns min KoppexTn-
pOBKI/I paSMCLLleHI/If[ BBLIBOJAOB 4, l'[p]/[ HeOéXO'
JMMOCTH, CTAHAPTA BBOJA/BHIBOA.

Hacrpoiika xooB MysbrTHiniecopa (Banks)
BBITIOJIHACTCS JUIs BIOPAHHOM IPYIIIIBI BHYT-
peHHI/IX CUTHWIOB npoeKTa, WA JIsl BCeX I'pyl'[l'[,
U HOAKIIOYALT K BXOJIHBIM NIMHAM My}'[b'l‘I/IHJICK'
COpa BHYTPEHHME CUTHAJIBL, KOTOpbIe Oy/1yT 110~
crynHsl 1 Habmoenus (puc. 9).

st Kaxpoit rpyrsl (GaHKa) 3a0IHATCS
rabimua Node, B KOTOPOI 17151 KaKI0¥ JIMHAK
rpynust ¢ nomoupio Node Finder (nBoitnoi
IIIeTI0K JIEBOI KHOIKOM B 1osie Name) BoIOH-
PpaeTcs MOMKIIOTAeMBbIi BHY TPeHHHI CHIHAI.
B cron6ue Alias mMeHaM BEIGPaHHBIX CHIHAJIOB
11 yo0CTBa BOCHPHSATHS MOTYT OBITh 3a1aHbI
CHHOHHMEL.

Ha puc. 10 ipuBeieH IpUMep IIPOEKTA € UCTIONb-
sopanueM LAL B LAI mogxiouens! 1Ba co3fan-
HBIX TecToBBIX Moftysst: LA_ROM u LA_Coun.
11 peakTHpOBAHUS TAPaMeTPOB BEIOPAH Tec-
ToBBIA MOIyb LA_Coun. B HeM st nepenadn
ma BeIxon BeiGpan Bank_0. Hasnawenme Ganxa
1151 Iepefady Ha BBIXOJ MYIbTUIIEKCOPa BO3-
MOYKHO TOJNBKO IIPH BEITOMHENHH ABYX YCIOBHIL:
® MHUKpPOCXeMa HPOrpaMMHUPYeMOH JTOTHKH
TOJDKHA OBITh CKOH(UTYPHPOBAHa IIPOCKTOM,
conepkamum LA
OTIKABAEMOE YCTPORCTBO TODKHO OBITH
HOIKIIOYeNO K YIPaBIAIOIIEeMY KOMIIBIOTe-
py (mo JTAG-unrepdeiicy) ¢ momMormsio 3a-
TPY30YHOT0/0TAaTOUHOr0 Kabems.

Jlist mopKIMOYeH s IpyToro Ganka uin oT-
KITIOUeNHsA BEIBOLOB HY)KIO IIENKIYTh Mpa-

Logical View x| genpView |Pins : Logical View X | SetupView [Bark 0
= __ _ i 10 lode

;ﬁw Type | index ltame Location |  Standard Index [Tope | Auas | ame I
=5 0 oltera_reserved joi 1.0 PR_E2S 3AVLVITL 0 o T Courter_Led Coun_Ledipm_counter .
= 1 oRcre_reacrved_jai_1_1 P24 33V LVITL 1 P73 CT1 | Counter_LedCoun_| edfiom_counter
= | 2 otera_reserved o 1 2 PRF23 asvivm 2 |w €12 | Counter_LedCoun_Lediom_courter...
o 3 oRera_reserved 13 P21 33VLVITL 3 P CT3 | Courter_Led Coun_Lediom_counter
o | 4 otera_reserved Iai 1.4 PIN_J20 3IFVLVITL 4 < cT4 Courder_Lod-Coun_Ledipm_courder.,
3 5 altera_ressrved_|si 1.5 PR_F25 33VLVITL 5 < €15 | Counter_Led Coun_Ledipm_counter ..
@ | & otera_reserved jai_1_B PR_F26 33V LVITL ONE] CT6 | Counter_Led:Covn_Ledlm_gounter
< T altera_reserved_|al 1_7 PRi_18 33VLVITL 7 o [=rd Counter_Led Coun_L edfiom_counter.,

Puc. 8. HacTpoika BbiBopos LAI

Puc. 9. Hactpoika BxofoB MynbTHnnekcopa LAl
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X | JTAG ChainCordiguaion. [ITAGwady () x
Hudnse [USBEReUSEDl =] Setws..

[@1 EPoc (002084000) | ScanChan
Fle & [D:Mser\System debugong\System debupgngeof [ |

Device:

Loges View:

x| genpView [Bak2

5

Pin

Corg P

Alos | Home

Index
0
1
2

eleleleleh

Toe |

7 r L Coun_Ledipm_counter

E ﬂ B, _Ledt Coun_Lediom_counber,

i OkHO Lt Coun_ L eciom_counier

.l-m o — _Ledt Coun_Lediom, counter

A Counter_Led Coun_Lediom_counter

I Counter_L &t Cotn,_L ediom,_counter
| Counter_Led Coun_Ledien_courter..

Counter_Lext Coun_Lediom_counter

Puc. 10. Mprmep npoekTa ¢ cnonbaoeaHrem LA|

Courter_Lad Coun_L2d )

+44_sgnatapTes!_Coun

Broject Navigator = — ==
Ertty | Cells | Dedested Regaters 120 R s [M Bits
&y Cyelore 1 EP2CISFET2LS

1 Gyterm debugging 129003 Biokn 20
T OT/I2KMBaEeMOro
® Block_ROMBLROM 1600

+4d_medttagrLA_Coun 04 150 om 0
u.un‘-uu\.nn ]
b oid_hubeld_hub,_inst 228(58) (150 - 0

455(114)

Sk dd_cignakap Test RO ] Brokn
- SignalTap Il >

npoekra

405 (108) om

| Gotieescty [ B Fiss ] & Desgn Ures

Puc. 11. OrHo W“epapxuu NpoekTa C NOAK/IOYEHHbIMK CpeACTBaMH OTN1a KK

BOI KHONKOM B roste Core Parameters unu no
HANMEHOBAaHUIO (GaHKa. BO BCIJIBIBAIOIEM OK-
He (puc. 10) BermosHstercs Tpefyemas ycra-
HOBKA.

IIpexze geM Hadarb paGoty ¢ Logic Analyzer
Interface, Hy)XHO YOETUTBCS, YTO K IPOCKTY IO~
wioden Tpedyemsiit (haitn LAI 1 4T0 Hemomnb-
30BaHUe HHTEP(eiica IOTHIeCKOTO aHAIN3aTO-
pa pagpenieno. Pagpemuts ncronpzosanue LAI
MOYKHO, BRIOPaB HYHKT MeHIO Assignments =>
Settings => Logic Analyzer Interface. ITocme 3a-
BepIIeHNS MPOIecca OTIAIKK HHTepeiic 1Is
MOAKIIOYeH S IOTHIECKOTO AHaln3aTOPpa MO~
JKeT OBITh HCKITIOYeH H3 HIPOEKTA aaJOTHIIBIM
00pasoM.

Amnmaparusie 6oxu Logic Analyzer Interface
aBTOMATHIEeCKH BKJIIOYAIOTCA B COCTAB IIPOEKTA
1 OTOOPAKAIOTCA B OKITe Hepapxuu (puc. 11).

Pepakrtop cofepXXMMOro namsTi
B CHCTEMHOM OKPY>X€HUH
(In-System Memory Content Editor)

AHaua TaIbIX, 3aMCAIHBIX B OJIOKH aMsi-
T CBUC ], mo3BOsSeT YIPOCTUTD OTNAJIKY CH -
CTeM, B KOTOPBIX COfePKIMOe GITOKOB MaMATH
momuduIIpyeTcs B mporecce paboTh (Hampu-
Mep, MPOKONTPOIAPOBATH COMIEPKIMOE TIPHIIS-
TOTO MJIM TIOAITOTOBIICHIOTO K Tepefiade maKeTa
B CHCTeMaX TeJIeKOMM Y KaITHil MM TPOATiaim-
3MPOBATh JIANIIbIE, COXPAIEIIBIE B CTEKE CHTE-
3UPYEMOTO HPOIECCOPHOTO s1jipa). OcobenHo

BaJKIA BO3MOKHOCTD aHAII3A COTEPKIMOTO 010~
KOB IAMSTH Ha (PHHIECKOH MOJIEIH, TOCKOTIb-
Ky cumysatop nakera Quartus II He nossosster
PELIHATD HTY 3a71ady Ha MMUTAIIMOHHOH MOJIENH.

JlocTyIl K 3alMCAaHHBIM B NIaMATh JaHHBIM
B IIpOIiecce padOThI OCYIIECTBILSIETCA Yepe3 Co3ma-
BaeMBIH PEJAKTOPOM CONEPSKUMOTO AMSATH B CU-
cremuoM okpyskenud (In-System Memory Content
Editor) nonomaurensueni nopt. [Toatomy Bos-
MOKHOCTD aHaJIM3a JOCTYIIHA TOJIBKO IS MO-
nyseit onnonoproBoi mamatu: RAM: 1 PORT,

KOMMOHEHTbI

ROM: 1 PORT, 1 jijist mapaMeTpusmupyeMbIx MO~
nyneit koucrant LPM_CONSTANT. Jns ananm-
32 B CHCTEME CONIEPIKIMOTO CO371aBaeMoro 61oka
TMAMATH H€O6XO}'[VIMO YKa3aTh 0Ty BOSMOKHOCTh
IPH HACTPOITKE B PEIAKTOPE TAPAMETPHU3HPYe-
MBIxX Mojtysieit MegaWizard (puc. 12).

I[OCTY]T K 3aMMCAHHBIM B HACTPOCHHYIO JIJIA
OTJIAIKHA TMMAMATDH JAHHBIM BBITIOJHACTCA C 11O~
MOITIBIO PEIAKTOPA COZIEPKIMOTO TTAMSTH B CH~
CTeMHOM OKpyKeHun (puc. 13).

O6macts macrporikn JTAG Taxasi xke, Kax i st
unrepdeiica LA, 0OHa TO3BOJIAET ONMpPENENHTD
nojioskerue resiesoit CBUC T B JTAG-menoq-
Ke, BRIOpATh porpaMmMupyoniuit haii u Bbi-
nonunTh KoHduUrypuposanue. Js ckondury-
PUPOBAHHOM MUKPOCXEMbI CTAHOBUTCS AKTHB-
HOIT 00J1aCTh MEHE/PKePa TeCTHPOBAHMS TaMSITH.

Mewneyxep TecTHpOBaHMA 0TOOPAKALT /10~
CTYHNHDIC JJIA TECTUPOBAHUA 6J'IOKI/I ImaMATH
1 KOHCTAHTDI ¢ UMEHAMU, JAHHDIMU UM IIPU HA-
crpoiike (puc. 12), nx craTyc ¥ XapakTepucTi-
KW, TO3BOJIAET BLIITOJIHATDL MUKIWIECKOEC U
OJIHOKPATHOE YTEHHE, OCTAHOBKY IMKJIMYeCKO-
IO YTE€HUS U 3a1UCh, CIMTAHHDIE U3 TEeCTUPyEe-
MbIX GJIOKOB IIAMSITH 3HAYEHUS OTOOPAXKAIOTCS
B 00JIACTH JIAHHBIX.

Kpome 0To6parkeHnst CIUTAHHDIX 3HAYEHUI
001aCTh JAHHBIX IIO3BOJIAET PEIAKTHPOBATH
nanHpie. [[14 peflakTHPOBAHMUA CTaHAAPTHBIM
00pasoM BBLIEISIETCS B MOTH(DHIUPYETCS KOX,
1o BeiOpanubimM agpecam. Ilendok npasoi
KHOTIKOH B 1OJIe 00JIACTH IAHHBIX BBI3BIBACT
BCILIBIBAIOIIeE OKHO PeJaKTOpa, KOTOpoe 06-
JIervaeT pelaKTHPOBAHNe, TO3BOJISAET 3AINCATh
MOIU(UIUPOBAIHbIE CIOBA B IIAMATD, H3Me-
HATH KOHCTAHTHI (HaIpUMep, IPH OTIaJKe
(buIBTPOB), HKCIOPTHPOBATH CIMTAHHbIE JIAH -
HEIE B (1)a1>’1n JIJI JaJbHEHUIIero aHaau3a U UM~
IOPTHPOBATH JalHble U3 (paiina 1 sanucu
B IIAMSATh. B HIDKHEM IPaBOM YTy OKHa 0TOG-
paskaeTcsA MOMOKEHTe Kypcopa.

Smavenns B 00JACTH JAHIBIX 0TOOPAKAIOTCA:
® YepHBIM IIBETOM, €CIH CINTAHHbBIE AHHbIE

COBIIAJIAIOT IIPEBILY MU OTOOPOKAEMBIMU

TAHHBIMH;

= & Gaes
2 Lpv_anp
2] em_BusTAI
2] LPM_CLSHIFT

RAM

Version 7.0

wren
| sddres2{d 0]

(L] _RaM 1PORT )
| frd My, o
| ROM: 1 FORT
1) ROM: ZFORT penakTMpoBaHue
1] Shit register [RAM-based] B cUCTeMe

1

KOTOPbIX BO3MOXHO

O you wank to specty the ntial contert of the memcry?
No, leave & black,

) Yos, use thi File For the memory content data
cro
Iniakzation Fie [ anf])

hé) o & Mty

Fle name:  Block_MEM

of the systeen d

£ Aows If-Systetn Memery Content Edtor o capture and Upcate content
Indopordontly of the ock
The Tnstance I0° of this RAM : ]

e e

[corel ][ <ok [ o> J[ et ]

Puc. 12. Hactpoiika napameTpos 6110ka namati ans pabotsi ¢ In-System Memory Content Editor
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{8 sysem_sebugpng var-

| &= In-System Memory Content Editor |

Intlance Manager. [¥T ¥ W ¥ [RES&108] [2) X | JIAG Chan Cocliguaton [ITAG esd) ] *x
Index | Instance!D | Stshs  [Wiah [ D
[=lo MAOM Notwemeg 16 1| Hardware: [USE Blames [USE-0) = Sem
Menemxep Doice.  [@1 :m{mmb\ E‘ Scan Chan
TecTupoBaHus Fie iy [DMempimem |
b = Obnactb
HacTpoiiku JTAG
CaiEsD 40 0100 O v
AAHHBIX ' 92 00 04 00 10 .... . P o
b oo 20 00 40 00 @
b 40 01 00 02 00 9

Rad Data From ISy stem Hemory
i Read

ASCll-kop

[

npescTasneHue
DaHHbIX

Select A1
Select Range:

GaTa...

Value

‘Write Data to In-System Memory

Wirka All Modfied Words to In-System Memory

Impart Data Froem Fie...
Export Data to Fie...

AaHHbIX

Bcnnbisalowee
OKHO
penakTopa

® KDACHBIM IIBETOM, €CJTH CINTAHHBIE JAHHBIE He
copnagaioT i B CBUC ITJI sanucansl HOBbIe
nanusle u3 In-System Memory Content Editor;

Puc. 13. OkHo pepjakTopa cofepKMMOro NamsTH B CUCTEMHOM OKPYXXeHHH

® CHHUM IIBeTOM — MOAU(UIMPOBaHHbIE,
HO eIfle He 3amucannble B OJOKA MaMsITH
CBUC TIT mannsre.

Curnanbi

Bcrpansaembiit

OT BHYTPEHHUX Lienei JIOTHYECKHI
aHanmsatop
(noruueckoe
PasmewenHas AAPO
8 FPGA aHanmsatopa) KJTAG-
i JTAG-nopt passemy
SignalTap Il

Puc. 14, OyHkunoHanbHas cxema SignalTap |l

* @ memoey comper

< ez
v @ 1P MegaSicee

Bbi3oBbl

SignalTap Il

Whch tomize?  Which device famiy vall you ba Crcione i __|.
Select & megafunclion o the it below (ang?
= (%) intased Praging Wit ypes ol i s chs yuna v b cacaler?
7& Adess SOPC Buldet  AHDL
. arthonttc &
) ARMased Excalbur Vi
= @ 05P (" Vesdog HOL
: = % : st st 5 ol wasnd o thes cutput s ? Browes... ]
« @l Intedfaces G Al _Woek_ZPIKAPIK_R\

I™ Retum 1o this page lor another create operation

Note: To comple a project uccesshull in the Quartus Il software,
your design Fles muit be in the project drectory, in the global uver
Biearies speciied i the Options diaog box (Tooks menu). or & user
Bbeary specilied in tive Usar Libeasies page of the Setlings dialog

Puc. 15. Bbizos MeracpyHKunK SignalTap |l yepes MegaWizard

Hcrmonn3oBanie pefakTopa CofiepsKIMOTo ma-
MATH B CHCTEMHOM OKPYKEHUH MOBBIITIACT OT1E-
PATUBHOCTD OTJIATKH B YBEJTMIUBAET €€ BOSMOMK-
HOCTH, TAK KaK IPH OTOM He TPedyeTcs mepe-
xoncdurypuposamnust CbUC I U1 ns namerernst
comepKuMOro 6110Kk0B BeTpoentnoro O3Y.

BcrpanBaembii 1oruueckuii
aHanu3sarop SignalTap Il

HanGosee nnTepecHbiM i GOTATBIM 110 BO3-
MOKHOCTAM Cpe]’[CTBOM CHUCTEMHOU OTJHAAKHA
CAIIP Quartus II sBiIseTcs BCTpanBaeMBblil JIO-
ridecknit ananusarop Signallap 1L

Brrre yske ObUIH epednCIeHDb He0OX0/mu-
MBbBI€ KOMIIOHECHTBI JIOTUYECKOTO a.HEU'[I/ISaTOPa..
Bce 9TH KOMITOHEHT DT BXOJIAT € COCTAB CUCTEMBI,
BKJIIOYAIOINEN OTIaI04Hy0 iary co CbMC 1L
® [IAMATDL AJIsI 3AIIMCH OTCYETOB B peal’[bHOM
Maciirabe BpeMeHH Peain3yercs Ha OI0Kax
Bcrpoennoro O3V
B Ka4eCTBE CPEICTB OTOOPAXKEHHUS I AHAIHN3A
MOXKeT MCIHOJL30BATLCA HOJIKH]O‘IE:HHLII;I
k CBUC 11JI yepes sarpy3ounblii/oTinanod-
HBI KaGeJIh KOMIIBIOTEP € COOTBETCTRYIOIINM
HPOTPAMMHLIM 00€CIeueHIeM;

)’HpaBI[eHI/IC 3AIUCLI0 B HAMATD MOXKET pea—
JIM30BaThCS Ha JTormaeckoM spe CHHC [T
® [ONKIOYeHNe K BHYTPEHHIM CHTHAJIAM H BBI-

BogaM mukpocxembl CBUC IUI ocymecrsis-

eTcsl cTaHpapTHeIMU cpepcTBamu CAITP

U BHOCAT MUHIMAaIbHEIC HCKAKEHUS B Ha-

Gr0fjaeMble CUTHAJIBL.

OynkuuonanpHas cxeMa SignalTap 11 mpuse-
IeHa Ha puc. 14.

BerpanBaemblil B IPOEKT JIOTHIECKH I aHATH-
sarop SignalTap II mpexncrasisier co6oii mapa-
METPH3HPYEMYIO MeTa()yHKIINIO, HMEIOIIY 0
CHeNATH3HPOBAHIbBIN TONb30BATEeIbCKUH HH~
tepeiic. locryn k meradyuxiun SignalTap 11
BO3MOKEH KaK ¢ HOMOIIBIO PeIaKTOpa IapanMe-
TpUsHpYeMbIX Momyneit MegaWizard (puc. 15),
TaK U 4epes CHelualn3uPOBAIHEIN IOIb30Ba~
TeNbCKAT HITepdeiic — OTKPHITHEM stp-(haii-
na B okre Tools, Kak mokasano Ha puc. 2.
SignalTap II mosBomstet:

OCYIIECTBIATH 3AIHCH JIOTHIECKHX COCTOS-
HUIl CHTHAJIOB TIPOEKTA, HCIOJIb3Ys BEIGPAH-
HbIA BHYTPENNNI UM BIEINHANA CATHAN JIJIs
TaKTHPOBAINS;

BBIOMPATh CHTHAIIBI TPOEKTA I HAGMIO e~
s

nonkmiodarbca Kk CAITP Quartus IT gepes
JTAG-unrepdeiic CBUC TUT;

3aXBaTLIBATH MAOMIO[aeMble CHTTIANIBI B PealTb-
1OM BpeMeNH Ia actoTax cphime 300 MI'm.
SignalTap II BXOTUT KaKk mPOrPaMMIIBIIA MO-
nynb B coctas Quartus II, B TOM 4uCIe U B er0
csoonnyio Bepcuio Web Edition. Ormernm
0¢060, 910 M1 Hcnoapgopanus SignalTap 11
B Quartus II Web Edition meo6xomumo paspe-
muth omuio TalkBack: Tools => Options =>
Internet Connectivity => TalkBack Options =>
Turn on the Quartus IT software TalkBack feature.

Ocriosmsie tarn padoTsi ¢ SignalTap I1:
® yCTaHOBKA U HACTPOIIKY;
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» 1 Puc. 18. ObnacTb pefakTHpoBaHs napametpos STP
| X~ | dasteg B = &)
Al ] ado_snaan 0 |
Q6nacts O6nactb coxpaHeHus
g Hopapxid = AaHHEE JlJIst CO3/1aHMs1 HOBOTO TECTA CIEYET IIeNK-
‘ =
[&] sto_somatap.0 | A A - y 9 HyTb IIPABOIl KHOIKO B 110JIe 00JIACTH MeHe-
Raady I sy

Puc. 16. OkHo chaitna STP

& "q »> m Bl |compile he projectto continue ~| @) | &
e Mg >4 70 3 61 [
I

T

& 3 oo

Al

x

LEx 1107 | _ Memen: 235520 MS12

ompdation |

592 cells 22528 bas 0 block

-
~ 515 cell: N2992 bits. 0 block

=5’ Alow 81 changes |

__ [vata Enabie [Trigger Enabie |

Trigger Levels

= | = | A S
e e

Puc. 17. Cozpanue Hosoro Tecta STP

OIIpeseeHne MOMEHTA Hadala 3aXBaTa TaH-
ubix (Data Triggering);

saxpat ganmbix (Data Capture);

aranns sanucanubx fanusix (Data Analysis).
JList mpoBenennsa OTIAKN TPOEKTA MOTYT
GBITH MCIOTB30BAHBI HECKOJIBKO BCTPOCHHBIX
JIOTHYeCKHX aHann3atopos (haiios ¢ pacim-
perneM .stp). s otkpertas Hosoro (aiina STP
CYITIECTBYIOT JiBa COCo0a:

e p merio Tools Bet6pats nyuxt SignalTap 11

Logic Analyzer;
® co3math HOBHI (haitn Tepes merio File =>

New => Other Files => SignalTap II File.

B o6owx BapranTax OTKpOeTcs (haii ¢ mMerem
1o ymouraanmio STP1.stp (kax 00prmo, paspadot-
YHK MOJKET [TePEeNMEHOBATh €0 MO CBOEMY YCMO-
TPenuio). MOKIIO CO37aTh HECKOIBKO PA3IIBIX Stp-
(haitno, MO K MPOEKTY eMNIOBPEMEIIITO MOJKET
GBIT MOZIKITIONEN TOMBKO OFIMH U3 HUX (Y HKT
Memio Assignments => Settings => SignalTap II
Logic Analyzer => SignalTap II File name).

Ipumep aitna STP, cosmasaemoro depes crie-
I[IMAIH3HPOBAHHBII OTB30BATEBCKUI HHTEP-
heiic, mpupenen na puc. 16.

Oxaio (paitna STP comepykuT meckoapKo ofma-

cTert, 00eCIeYuBaIOITUX HaCTPOWKY TECTOB, UX
3aIYCK, 0TOOP@KEHHE U XPAHeHHe Pe3y/IbTaToB:
o o6macth Menemkepa tectos (Instance Manager);
o6macTh peakTapoBanus mapamerpos (Signal
Configuration);
o6macTh BEIGOpa MAGMIOTAEMBIX CHTTIATOB
M IPOCMOTPA BpeMeIIbIX muarpamm (Waveform
Viewer);
obmacts nmacrpoitku JTAG (JTAG Chain
Configuration);
® 001acTh HepapxuH;
0061acTh COXpAIeN s TANTIBIX.
O6macts Mertemkepa Tectos (Instance Manager)
O3BOJIIET B paMKax opioro aitma STP cosmars
IECKOTBKO TeCTOB (110 e Goree 16) m1st mpoBep-
K1t (DY HKITHONMPOBANNSA PasIMIIBIX GIOKOB OT-
JIUKUBAEMOTO yCTPOHCTBA.

skepa Tectos (puc. 17) u BeiOpars Create Instance.

Co31aBaeMbIM TeCTaM 110 YMOTIAHHIO IPH-
cBamBaeTcst ©Ms auto_signaltap_x, koTopoe
B JIaJIbHEIIIIEM MOXKeT OBITh 3aMEHEHO paspa-
GOTIMKOM Ha COIepIKRaTeIbHOe UMsL. MeHepKep
TECTOB HO3BOJISIET BRIOPATh HY KHBIN TECT LS
YCTQHOBOK, 3aI1yCKa, OTOOPKEHH, TOKA3bIBa-
€T CTaTyC KKIOro TeCTa M 3aHUMAeMBIil allia-
PaTHBII pecypc, yKasblBaeT HA TOTOBHOCTD
SignalTap II k samycky mwix HeOOXOIUMOCTb Ie-
PEKOMITMIISIITNE TTPOEKTA P H3MEHCHUSX Ha-
CTPOEK TeCTOB.

O6actp penakrupoBanms napamerpos (Signal
Configuration) moxasamna na puc. 18.

B 5Tolt 00J1aCTH MOKHO 3a71aTh CIIEMYIOIIHe
apaMeTpsl:
® TAKTOBBII CHTHAI /IS 3aIHCH OTCYETOB B 1A~
MATB JIOTHYECKOTO aHanusatopa (Sample
Clock);
KOJIMIECTBO OTCIETOB B 3aIIUCHIBACMON BbI-
6opre (Sample Depth);
pexum (opmupoparms saxpara (Trigger flow
control);
o moguruio saxpara (Trigger);
YUCIO YCTOBHI 1711 (JOPMHPOBANHA CHTHANA
saxsara (Trigger Level).
BrI6Op CHrHATA TAKTHPOBAHA OCYIIeCTB-
nstercs gepes Node Finder. [Tpu BriGope Tak-
TOBOTO CHTHAJIA IPEAMOYTEHHE TODKIO OBITh
oTHaNno IoGanbHOMY CHrHany. Takke MOKeT
OBITh BRIOPAN BHENTHNI CATTIAN TAKTHPOBA-
1S, C ABTOMATHYECKHM CO3TANMEM BIETIIe-
TO BBIBOJIA. 3AMHCh TAMIEIX B TAMATH JIOTHYe-
CKOTO aHalM3aToOPa OCYIMEeCTBIALTCA MO KasK-
TOMY TIONOKUTENBIIOMY Meperaly TaKTOBOTO
CHTHAJA.

ITamsTs mus sanmcu otcaerosn Signal Tap 11
B 3aBUCAMOCTH OT HaCTPOEK MOYKeT GBITh TIper-
craBlieHa WM B BUJE Koubiesoro Oydepa,
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Segment 1 Buffer
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CermeHTHpoBaHHbIi Bydep

KOMMOHEHTbDI | Pybpuka
Trigger
Post L Pre
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[ T+ T ilolol loli[0h"
Konbuesoii bychep

Segment 3 Buffer Segment 4 Buffer

Puc. 19. I'Ipe,u,crasneHme namATH JIOTHYECKOro aHannsatopa B BUAE KOJbLEBOrO HJIH CerMeHTUPOBaHHOTO GyQ)epa

UM B BHJE CerMeHTHpOBaHHOTO Oydepa
(puc. 19). B atu 6ycepnt HenpepuBHO, ¢ Yac-
toroi Sample Clock, Bexercst samuch naHHBIX.
Pasmep Gydepos ompenessercs mapamerpom
Sample Depth.

SignalTap II nmeer iga pexxuma popmuposa-
HUSI CUTHAJIA 3aXBaTa;
® [10CIIe[0BATEILHOCTHLLH pexuM (Sequental) —
1103BOJISIET UCIIONDL30BATL U KOM6I/IHI/Ip0BaTb
CTQH[IAPTHBIE YCIOBUS 3aXBaTa;
pexuM (HOPMHPOBAHHS YCIOBUH Ha OCHOBE
Maiuabl cocrosuuii (State-based) — mosso-
JISIeT CO3IABATD CIIOXKHBIE IIOJIb30BATEIbCKHE
YCIOBHS 3aXBara.

BbIGOp MOJIOXKEHUST TOSHITUH 3aXBaTa OIpe-
JIeJseT COOTHOIICHHE BRIBOTHUMbIX OTCYETOB JI0
nosunun Trigger ¥ MOC/e Hee M OCYIIeCTBIIsIeT-
€51 HOCPEICTBOM HMCIOIb30BAHUS CIIEYIOITUX
YCTaHOBOK:

e Pre — 0TOOp@XAIOTCA TaHHBIE, 3aMUCAHHbIE
10 MOMEHTA 3aXBaTa;

Center — 0TOOPasKAIOTCS TAHHBIE, 3AMACAH-
HbIE KaK JI0 TaK U [OC/Ie MOMEHTA 3aXBaTa;
Post — 0TOOPaKAIOTCS TAHHbIE, 3ATTHCAHHBIE
IOC/Te MOMEHTA 3aXBaTa.

ITpH BCONTB30OBAHNN CETMEHTHPOBAHHOTO Gy~
(hepa samanHOE MOMOKEHIE TO3UITAH 3aXBaTA
GyreT OMMHAKOBBIM JIJIS BCEX CETMEHTOB.

B KadecTBe CHTHANA 3aXBATa MOXKET MCIIOIb-
30BaThCs U BHEITHII curiai (mopt Trigger-In),
7151 KOTOPOTO 3a1al0TCA yOIOBHs (HOpPMHPOBa-
HUS CHTHAJIA 3aXBaTa.

Jlns mabmionenus BHEITHAME HHCTPYMeEH-
TaJBHBIMHI CPEIICTBAMH MOMEHTA 3aXBaTa MO-
SKET TIPUMEHATHCS HEUCIIONB3YEMBIil B ITPOCK-
Te BBIBOT, MUKpocxeMHl (mopt Trigger-Out),
IS KOTOPOTO 3a/IaeTCA aKTHBHBII YPOBEHb CHI-
Hana.

O6mactp BrIOOPA TAGTIONAEMBIX CUTHATOB
M IPOCMOTPA BpeMenbix auarpamm (Waveform
Viewer) mpefocTaBiseT BO3MOKIOCTH JIJTS BBI-
6opa 3amIChIBaeMbIX B KOIbITeBOH Oydep cur-
nanos (puc. 20) 1 hopMupoBaIms YCIOBHIT 3a-
XBaTa /I 3aJaNNOTO KOJINIECTBA YCIOBHI
Trigger Level. Taroke B oToit o6macti oTobpa-
JKAIOTCS 3aMCaITble B mamATh Signal Tap 11 3ta-
Jqenua HaGnoaeMbIX CUTHAIOB (puc. 21) s
KIKIOTO U3 CO3IABAEMDIX TECTOB.

Jly1st BHIGOPA CUIHAIOB HYKHO [IEPEITH Ha 3a-
KJIAJIKY Setup U JIBOMHBIM ITIETYKOM HPABON Kjla-
By B 11oe kojnouku Node/Name Boissarnb
Node Finder. B HeM HYXKHO yCTAHOBHTH MACKY,
HO3BOJISIONIYIO OTOOPAKATD TOJBKO Te CHIHA-
Jinl, HAOJTIO/IEHHE KOTOPBIX BO3MOKHO C HOMO-
1ipio SignalTap I1. He Bce BHyTpeHHME cCurnasmb
IIPOEKTa MOIyT HaGH}()ﬂaTLCfI cpencrBamMu
SignalTap 1. Curnanst, HaboeHEE KOTOPBIX
HEBO3MOKHO:

e LE Carry Chain Outputs;
e PLL Clock Output;
e LVDS_RX/LVDS_TX;

e CDR_RX/CDR_TX;
e curnannt JTAG-umnrepdeiica.

Ycranosnennnie B OKHe Setup CHTHAIBI MO~
TYT PeAKTHPOBATHCS: BHIOPAHHBIE TTHHB —
Pa3rpynupPOBBIBATLCA, OT/IENbHBIE CHTHAIB —
COGMPATHCS B KDL, IS TIOOBIX CHTHATIOB MO-
TYT 3a4aBATHCA MHEMOHUYIECKIE Taﬁfll/ﬂ[}ﬂ co-
OTBETCTBUS (HAIPUMED, COCTOAHMSA YTIPABIIAI0-
II[eﬁ TIUHDBI MOTYT OTO6pa)KaTI)Cﬂ B BUJIC HAM -
MEHOBAHUW BLITIOJIHAEMBIX OIEPAIT, SHAYEHIS
CEMICErMEeHTHOTO KOJIa — B BIJIE 0TOOpaKae-
MBIX Tp # T. 11.).

B kosonxe Data Enable ormewatorcs curna-
JIbI, KOTOPDIE 6yllyT 3AXBATDHIBATLCA B KOHKPET-
HOM SKCHEPUMEHTE — 3TO MOJIE3HO A1 YMECHD-
rrenus o6bema TpeGyeMoit st 3AMICH OTCIe-
TOB IAMSITH.

B xomomnxe 'Trigger Enable ormeqatorcst cur-
HAJIbI, KOTOPBIE OyIyT yIaCTBOBATD B JIOTHKE
copmuposamus curnana 3axsara (1rigger).

Kax y»xe roBOpHIOCD, KOTHIECTBO YCIOBHI
st opMupoBanus curHana 3axsara (Irigger
Level) 3azaercst B 06J1acTi PeIaKTHPOBAHMSE 1A~
pamerpos. IIpocreiimmit crroco6 dopmuposa-
Hust curHasia 3axeara (Trigger) B mocienoBarenn-
HOCTHOM PEKUME — HUCIOJIL30BAHUEC 63.3()BLIX
yciosuii (Basic), BapuanThl KOTOPBIX Ipejyia-
TaloTCs IPH IIeTIKe IPaBOi KHOIKOU B KOIOH-
ke Trigger Level cooTBeTcTRYIOIIEH CTPOKH.
Kaxnprit Trigger Level BBITONHSETCS TOIBKO TOT-
14, KOTJa OLHOBPEMEHHO BBIIOIHSIOTCS YCIIO-

|
| riager. 20070105 17.43:44 19 5" Alow ol changes - |
Node [Bsta Enable [Trigger Enable | Trigger Levels
Type | Aliss Mame 2 2 [1F[Bec =l[2FP[Basic -]
& & Biock_ROM BI_ROMCounter_ROM Coun.. [ ~ 000000 %
7] Black_ROM BI_RCMPrescaler, Orv_205tpm. P ~ 7 B
(%3 ® DGO =2 1= 0000000 HONHD
(<] 50 F = XHHHKNHD 000000
o il F F =] B
£l o11) 4 [ B B
= =] F 2 = B
] o1[3) F 12 B =
] o) F ¥ B B
=] | O(5) ¥ ~ =B H
@ | “0011 _[3ainanasaibopa | 4 = B
CUrHanos
[ Daa ANA 3an1cu |
Puc. 20. Buibop 3anichisaembix B 6ychep SignalTap Il curHasnos
log: 20070406 1503 50 #0 i 0 Inzert {me b
_;_:JI Hame [0 2 b4 3 iFd 160 i3 e
(¥ Block_ROMEI_ROMCourter_ROM Coun.
o
| LI |1IJ|| L ﬂﬂﬂﬂmﬂﬂﬂ
= [BRock_ROM B_ROMPrascelerCiv_2eiem. W ;u: T I
=] & To0 e J000CTon 0O oe
=] =0t —Mmmmrmrﬁmrm.mmmmm ) WTM?
& o110} f I f \
] i) | ] Il | Il 1 N 1 F‘.
] ow(2] il - NI || I
o o
= LIl e m—— M n Ml I‘ I = LNl
S ol "pw“‘; ) T (D ’l—W—TL
=] TR yﬂ_ﬂ; | | I | — T
e Avarpamm

Puc. 21. MpocmoTp BpeMeHHbIX avarpamm STP
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e d 514

G
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¥ Gioto state destnatont
W Compaicon vabme
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Puc. 22 (DOPMMPOBaHMe ycnosuﬁ 3axBara ¢ MCnosb3oBaHWEM MalllMHbl COCTOSHHH

Hissarchy Display:
= [ Spuem

= @ Countee ROM Coun ROM
= [@® lpm_courterm_courles_componert
B® err_hogsulo_genessled
= [E]® PrescalerDiv_206t
= [@® lpm_courler km_countes_componert
E® et _Zauto_gerersted

2] Tes FOM | & Test Coun

:: O6nacte
= E'® Block_ROMELAOM egapxm

M Datalog [ O6nacts
@ tog 2007704 COXpaHeHUs
@ w. e, LaHHbIX
@ log 2007704706 1505

B Yo 2007704/06 1506.06 B2
B log: 2007/04/06 1506.48 82
B log 2007/04/06 1%07.30 B2
B log 2007/04/06 150812 B2
B log 2007/04/06 150854 81

tog: 2007/04/05 150336 81

logr 2007/04/06. 1503 58 E0

Puc. 23. 06n1acTv HepapXxuu 1 coxpaHeHns faHHbix STP

B, 3J[aHHBIE [1JI51 BCEX CHTHAJIOB, Y4aCTBYIO-
MuX B ero (hOpMHUPOBAHUM.

Il popmupoanms Goee CIOKHBIX YCIO-
BHII 3aXBaTa B OC/EOBATEIbHOCTHOM PeKHMe
(HampuMep, C HCIOIB30BAHMEM TOTHYCCKUX OTe-
PaTopOB, OIEPATOPOB OTHOIICHUS M OLEPATO-
POB 3a/IePKKH) MOYKHO HCIIOJNB30BATD Y CIOXK-
nennsie yenosust (Advanced).

B pexnmMe (hOpMHPOBAHHUS YCIOBHI 3aXBa-
Ta Ha OCHOBE MAIIXHEI COCTOSHUH pa3paboT-
9HK MOKeT (DOPMHEPOBATH CIOKHBIE YCIOBHS
3aXBaTa — HAIPUMeEP, N-KPaTHOE MOBTOPEHHe
IeMOYKH HEKOTOPBIX COOBITHIL B 9TOM peskn-
Me mporecc (hOpMUPOBANHS 3aXBATA OTHUCHI-
BAETCS B BHJIe MAIITHHBI COCTOAHMUIH, 1A KOTO-
Poit paspalOTIHK 3a/1aeT YCIOBHS MePeX0ia 3
COCTOSHMUS B COCTOSHEE U JIEHCTBH, TTPOU3BO-
AMMBIe B K&KIOM COCTOAMHH. [l Omucanus
MAIUANbl COCTOANUMN UCIOTB3YETCS MPOCTOM
BASIC-nomo6mstit s3b1k (puc. 22).

Curman saxsata Trigger hopmupyercs B ciy-
Jae BBIMOJMIEH s T000r0 U3 aKTHBIEIX YCI0-
puii Trigger Level. [Tocie ocymecrnrenus 3a-
xBaTa (B COOTBETCTBHH € YCTANOBICIHOM 031 -
nueii saxpara — Pre, Center wnu Post) sanuch
nanmeix B 6ydep SignalTap 11 mpexparmaercst
1 comepskumoe Oyepa CTaoBUTCS TOCTYTIITHIM
LTS anaTnsa.

Jl1st IpOCMOTpa BPeMeHTIBIX IMarpaMM mocie
3aXBaTa JJAHHDBIX Hy'lKHO uepeﬁ'm Ha samauxy

Data (puc. 21). Qopmar 0ToOpaKaeMbIX JJAHHBIX
MOKeT OBITh 331aH BO BCIIBIBAIOIIEM MEHIO,
BBI3BIBAEMOM ITIETYKOM IIPABOI KHOIKH Ha BBI-
OGpaHHOM CHTHAJIE.

O6macte mepapxun (Hierarchy Display)
(puc. 23) oro6pakaeT HepapXHIO CHTHANOB, BbI-
OpaHHEIX IJIs IPOCMOTPA BPEMEHHBIX IHa-
IPaMM, M MO3BOJISET CKPBIBATH JIIOOBIE M3 HUX
11 yroOCTBa aHATH3a OCTAbHBIX.

O6macts coxpanenns nanubix (Data Log)
(puc. 23) MO3BOJISIET 3aIMCHIBATH TECTOBBIE IO~
CIeIOBATeIBHOCTH JISE HATBHEHIITETO UX PO~
cmorpa cpencrBamu SignalTap IT unu npeo6-
pasosanus B npyrue ¢hopmars (BHIOOD 3amu-
CaHHOTO TeCTa B MyHKTe MeHIo Data Log =>
File => Export => Coxparrenne B BEIGpannom
hopmarte). IIpeoGpasoBanibie TeCTOBBIE A~

KOMMOHEHTbI

HbIC MOTYT HaéJUO]'[a.ThCF[ M AHUTA3UPOBATHCA
JIPYTUMH CPEACTBAMHY, HATPUMED, CPEICTBAMA
penaktopa BpeMeHnHwpx pumarpamm CAIIP
Quartus II.

O6macts macrpoiikn JTAG (JTAG Chain
Configuration), Kak u /i1t PACCMOTPEHHBIX BBI-
ITIe CPeJICTB CUCTEMHOI OTIIAJIKH, 3a/1aeT HHTEP-
cheric KOMITBIOTEPA M OTIAKMBAEMOTO YCTPOIT-
crBa (puc. 24).

135

JTAG Chain Configurstion: [JTAG resdy ] x

| Sewp |

[ @1: EP2c35 (0vi208400D) x| _ScanChan |

| S0FManager &y @ [System_debugoing.sol ]
Puc. 24. OkHo HacTpoiiki JTAG

Haedware: |U58-Bl4d.e- (Use-0)

Device:

B aroit ofmacru, He 06pAIITAsch K OKHY HPO-
rpammaropa Quartus 11, MOXKHO IPOU3BOIUTD
CJIEYIOIIHE JIEHCTBUS:
® 33j1aBaTL CPeJCTBA HPOrPAMMHUPOBAHMUS

(B mpumepe Ha puc. 24 BoIOpaH 3arpy304-

Holit/oTagounpiii kabenn USB Blaster);

e oupepesisiTh cocrosinue JTAG-1enouky u Bbl-
Gupars HY)KHYIO /11 TeCTHPOBAHUSI MEKDO-
cxemy;

BBIOHPATh IpOrpaMMEpyOIIKi (il u 3a-
ycKathb npotecc Kouduryparun CBUC ITJL
[Toce OKOHIAHMS OTJIAMKY JIOTUIECKII aHa-
usarop SignalTap II MoskeT GBITH HCKIKOUEH

U3 NpoekTa (IYHKT MeHIO Assignments =>

Settings => SignalTap II Logic Analyzer). ITocie

ynanenus SignalTap 1T u3 nmpoekra ciemyer co-

XPaHHUTh CYLIECTBYIOIIYIO Pa3BOAKY MPOEKTa

(mynkT MeHIO Assignments => Back-Annotate

Assignments => Pin, sell, routing and device

assignments) 1 MePeKOMIMIIEPOBATD MPOCKT.

YCTaHOBKH BCeX CPefiCTB CHCTeMHOH OTJIaf -
KU, HCIIOJIB3YEeMBIX B IPOEKTE, OTOOPAKAIOT-
cs1 B okme orvera Compilation Report =>
Analysis & Synthesis => Debug Settings
Summary (puc. 25).

Cpencraa cucremuon otnanku CAITP Quar-
tus I ymoOHBl B HCIIOJIB30BAHN, H TO3BOJIIOT
CYIIECTBEHHO YIPOCTUTD IPOIece BepudrKa-
1uu npoektoB Ha ocaoBe CBHIC ITJI B peainb-
HOM aImapaTHoM okpyxenun. Jlo6oe u3 HUX
MOKeT ObITh TOOABIECHO K IPOEKTY 115 OCYIrie-
CTBIICHNS (DU3HYECKOTO MOJICTUPOBAHUS 1 HC-
KITIOYEII0 N3 IPOEKTAa MOCIe eT0 3aBepIlenii,
IpH Iepexofie OT IPOTOTHIA K CepUHATION MPO-
TYKITHH.

| & Compilation Report - In-System Memery Content Editor Setiings

=1

) 1n-System Memory Content Editor Settings

Sy
GBI Resource Lekaston by Entty
&SI RAM summany
© @h) Optmization Resukts
& ) Souce hss
w @) Parametir Settinnys by Enty Wnstance

Anghzznr
ISy sheon Memory Corent Edtor Sattigs

BTN Rasoures Lrizston by Erety

0T s Wadaton by Bty

Oruer o napamerpax,
YCTAHOB/EHHbIX
ANs CpeficTB
CHCTEMHOW OT/AAKH

Pruc. 25. OtobpaxeHre ycTaHosok In-System Memory Content Editor B okHe oTyeTa
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