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1 Ha3HaudeHue

Mynbetunnekcop M (Tmbkmn MynbTunnekcop) npegHasHadeH AN MCMONb30BaHUA B CETAX nepenaqu
AaHHbIX. [MbkocTb MynbTunnekcopa M obecneumBaeTcs CNOCOGHOCTbIO OOHOBPEMEHHO MNOAAEpPXMBaTb
pasnuyHble TUNbl PU3NYECKOro AoCTyna AN nepefayun ganHHbix, Bknovasa E1 (MKM-30), nuHenHbin nHtepdenc
G.703, yHuBepcarnbHbin nepudepuitHbin HTepdenc (YIN-2), obecneunBatowmin usmyeckme MHTepdenchl
RS-232/V.24, V.35, RS-422, X.21, RS-449, RS-530, ynpaBnsowuin acCUHXPOHHbLIN NOPT ANs MOAKMYEHMS
TepMMHaNbHOro 06opyaoBaHUSA ¢ NporpaMmmupyemMon ckopocTbto oo 230.4 kout/c, a Tawke LAN-nopt Ethernet
IEEE 802.3 10Base-T.

MynbTunnekcop 'M obecneunBaeT KOMMyTaLMIO MeXAy MocneaoBaTerbHbIMW NMOTOKaMW AaHHbIX Kak B
CUMHXPOHHOM, TaK U B aCUHXPOHHOM pexmmMax Ans pasnuyHbiX PUsn4eckux MHTepdencos, B TOM Yncne:

BblOeneHne 1 BCTaBKy Tanm-crioToB 64 kOMT 13 notoka 2048 k6ut/c B undpoBor kaHan 64...1984
KbuT/c (nopT 1);

B3aUMHYI0 Nepeagpecaumio TaiM-CrioToB 64 kout/c mexay AByMsi NoTokamu AaHHbix E1 (kpocc -
KOHHEKT);

PEXUM MHBEPCHOrO MynbTUMNEKCopa ANsi TPAHCNOPTUPOBKN BUTOBLIX MOTOKOB CO CKOPOCTSIMU 40
3968 kbut/c;

TpaHcnaumio BbiaeneHHbIx Tanm-cnotoB Yepe3 UTP Ethernet Bridge;

Moppepxka VLAN (ctaHgapT IEEE 802.1Q) n pacwmpeHHbix Ethernet-kagpos (go 1760 6awnT) npu
yctaHoBke mogynda 'M-2-MBE100

TpaHcnAuMs BblgeNeHHbIX TalM-CrioToB B ABa kaHana Ethernet (npu yctaHoBKe AByxkaHanbHOro
moaynsa Ethernet);

TPaHCNSAUMIO BblAENEHHbLIX TakM-CroTOB U3 NoTokoB 2048 kOUT/C B aCUHXPOHHBIN KaHan nopta 2.

1.1 ®DyHKUMOHaNbHbIE BO3MOXHOCTU MynbTuUnmnekcopa 'M

7

+« [Ba nuHenHbix nopta E1 (nopt A n nopt B)

e pabota Ha BuTyto napy 120 Om mnnun, npu ncnonb3oBaHun nepexogHuka MNE1 dpmpmbl «3enake» -
Ha KoakcuanbHbI kabenb 75 Owm;

e COrfnacoBaHue C NIMHUSAMU Nepegadn pasnuyHon AnuHbl (3aTyxaHue B nuHum 8o 43 [16);

e 3awmTa uenen Tpakta E1 B cooTBetcTBMM Cc TpeboBaHusmu ETS 300 046-3, ITU K17-K20,
Bellcore 1089, FCC Part 68, UL1459;

e BO3MOXHOCTb WCMOMb30BaTb B KadecTBe fMHEWHOro nopta B onTuyeckoro wHTepdeinca,
MO3BOJIAIOLLIErO NepeaaBaTth AaHHbIE CO CKOpoCcTbio 2048 KOWT/C MO 0gHOMY UK ABYM ONTUYECKUM
BOJIOKHaM Ha paccTtosiHue o 120 kM B 3aBUCUMOCTU OT MoaudnKaumm;

e Hanuune BcTpoeHHoro HDLC koHTponnepa ¢ 64 6aiToBbiM 6ydepom no kaxgomy nopTy E1;

e BblgeneHve, BCTaBka W 0OOMeH TaWm-crioTamum mnoTtokoB noptoB A n B u undpoBbimu
UHTepdencamm nopta 1, nopta 2 n Ethernet;

e BO3MOXHOCTb CUHXPOHM3aUMK nepegaTymkoB NopToB A n B OT ueHTpanbHOro reHepaTopa;

e MOHUTOPWHI NPOM3BOAMTENBHOCTU NMHEeNHbIX nopToB (Performance Report).

BeneHue xxypHana pernctpauum npoussogutenoHoctu (Performance Store) ansa noptoB A n B:
" HenpepbiBHas perncTpauus;
" CcoXpaHeHue nNpoM3BOAWUTENBHOCTM 3a nocrnegHue 7 CcyTok € 15 MMHYTHbIMK
MHTepBanamn NHTErpupoBaHus.

Pernctpupyemblie napameTpbl (Performance Reports):
* pgarta u Bpems Tekyuiero 15-Tm MMHYTHOro MHTEpBana;
Bpems paboTbl ¢ owmbkamu (Error second);
MUHYTbI paboTbl ¢ owmnbkamu (Degraded minutes);
Bpems HerotoBHOCTM (Unavailable seconds);
yncno owmnboYHbIX cekyHa Tuna Bursty;
"  YKCNO CUIbHO MOPaXeHHbIX owmnbkamm cekyHg (Severely error seconds);
" 4YuCNO CeKyH4 C npockanb3biBaHnem 6ydepa asnactuyHonm namsatu (Controlled slip
seconds).

Pernctpaunsa n xpaHeHue uctopumn asapui (Alarm history):
* [aTa u BpeMs aBapuu;
=  TUN aBapun : NOTEPS CUHXPOHM3aUMK LieHTpanbHoro reHepartopa, RAI, AIS, LOS, BPV,

ES, CSS.
e TecTMpoBaHue MHTepdercoB NoptoB A u B ¢ noMoLubio o6paTHbIX LWNendoB:
Local Loopbacks : Line Loopback, local loopback ;
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7

«» YHuBepcanbHbI nocrnegoBaTenbHbli NopT 1:
B CUHXPOHHOM peXxume noTok 64 ... 3968 kbut/c;
B acuHxpoHHom oT 300 6oz go 230.4 k6og.

e TecTupoBaHue nopTta 1 ¢ NOMOLLb0 06paTHbIX LWNERdOB:
Local Loopbacks : TO-DTE Loopback, TO-Line Loopback ;

Bmopot nocnedosamernbHbil nopm (npu ycmaHoeke 0ornosiHumersnsHo20 modyns YIN-2) umeem makue xe
xapakmepucmuku ka nopm 1.

®,

+*  ACMHXPOHHBIV MOPT 2:
e ckopocTb obmeHa ot 50 6oa po 230.4 k6op;
e TeCcTMpOBaHWe nopTa 2 ¢ NOMOLLb 06paTHbIX LINENdOB:

Local Loopbacks : TO-DTE Loopback, TO-Line Loopback ;

« [opt Ethernet 10Base-T — opgHOKaHamnbHbIA BapwaHT npu ycrtaHoBke wmoayna [M-2-MBE wvnu
OBYXKaHarbHbIA BapuaHT npu yctaHoBke moayns TM-2-MBE2. MNopaepxka VLAN (ctangapT IEEE 802.1Q)
1 pacwmpeHHbix Ethernet-kagpos (go 1760 6ainT) npu yctaHoske mogynsi TM-2-MBE100.

TecTnpoBaHue NoToka AaHHbIX NopToB Ethernet ¢ nomolybto 06paTHbIX Wnendgos TO-Line Loopback.

« [JononHutenbHble QYHKLMK:

" yacbl peanbHOro BpemeHu ¢ backup 6arapeen;

" peXuMm yrnpaBneHus W KOHMUrypupoBaHuUs foOKanbHOrO MynbTUMNEeKcopa C  yAaneHHoro
MYbTUMNEKCOPa;

" aBapuiiHas curHanuaauus (BXo4bl U BbIXOAbl, PENE «CYXUE KOHTaKTbI»).

7

+« [uTtaHue: ot cetn 220B nnn OT UCTOYHMKA NOCTOSIHHOrO HanpsxeHus 18-72B

NMpumeyaHne. Onyuu eedeHuss XypHana npPou3sooumMeslbHoCmu U ucmopuu  aeapull
rnpedcmasrieHbl mosibko 051 ucrofiHeHuUl mynemurnekcopa 'M-2-XX u T'M-2AK-XX. B ocmasibHbix
moducgbukayusix ama onyusi HedocmyrHa.

1.2 TwunoBble cxeMbl UCNONb30OBaHUA MyrnbTUnmnexkcopa N'M
Elhernel

rouler

ceme E1 -z 004 (OTE)

E1 n % G
Frouclionol EA NP

PARE

E1

Puc. 1. Pexum drop-insert ansa noprtoB 1, 2
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KM LIk

-2 na-z2
E1 » E1 E1 ‘—‘ E1
r o B kBT o B4 KBTS

Elhernel Elhernel

Puc. 2. Pexxum drop-insert npu paboTte AByx nuHenHbIx noptoB E1

—I -2 -z I_
E1 E1
-I nox G n x G I_
Elhernel EBHT/C E1 E1 EBMT/C Elhernel

Puc. 3. PeXum nHBepCcHOro mysnbTunneKkcopa npm CMHXpoHHou paboTte noptoB A n B

2 TexHu4YecKue xapakTepUCTUKMU

2.1 Moaudukaumm mynbtTunnekcopa 'm

dupma «3EJIAKC» npomsBoguT Heckonbko Moamdukauun wmynbtunnekcopa M-2. Moandukauum
pasnMyalTcsa MO KOHCTPYKTMBHOMY WCMOSNTHEHWMIO U (DYHKUMOHANbHbIM napameTpam. OyHKUMOHamnbHbIE
XapakTepuctukn mogudunkaumin mynbtunnekcopa 'M onpegenstoTca napameTpamm MHTepdencHbIX Moayren
BXOASILLNX B €ro COCTaB.

BasoBas mogenb mynbTunnekcopa M-2 6e3 mopgynen MHTEpPEncoB MMEET B COCTaBe JTMHEWMHbIN
nHtepdenc E1, acunHxponHbir nopT(nopT 2) m nopt1(YMN-2).B GaszoBom BapuaHTe MMEETCS MPUEMHUK
4YacToTbl LeHTpanbHoro reHepatopa(2048KIu) , pene «cCyxue KOHTaKTbI» U WMHTepdenc AaTtynka «CyxXux
KOHTakToB». MynbTunnekcop uMeeT BO3MOXHOCTb paclUMpeHns (PyHKUMOHAmNbHbIX BO3MOXHOCTEN 3a cyeT
YCTaHOBKN ABYX [OOMOSNHUTENbHBIX MHTEPdENCHBIX Moaynen : modynsa BToporo nopta E1 (nopta B) nnu xe
nopta SHDSL u moaynsa gononHutensHoro uudpoBoro nHTepderica - Ethernet 10Base-T(ogHoKaHanNbHbIA K
OBYXKaHanbHbIM BapuaHTbl) unu YIn-2.

MynbTunnekcop M MOXeT NOCTaBNATLCA B Pa3fMYHbIX KOPMYCHbIX WUCMOMAHEHUAX (Ons YCTaHOBKU B
KOHCTPYKTMB WM B HAacTONMbHOM Koprnyce). BapuaHT B HacTonbHOM Koprnyce umeeT ABe moandukaumm — ¢
nepegHewn naHenbo n 6e3 Hee.

B BapuwaHTe wcnonHenus 6e3 nepegHenm naHenu  KOHUrypupoBaHue npubopa nNpoBOAUTCS
nonb3oBaTenem Tonbko Yepes nopt 2 (RS-232).

Mogudpmkaumm MM-200, n TM-2[0-AC9 (DSL koHBepTop uHTepdenca E1) npencraBnsawT ynpoOLLEHHbIN
BapMaHT MyrbTuUnnekcopa 6e3 noprta 1, pene “CyxvMx KOHTAKTOB”, gaTyMKa “CyXuX KOHTAKTOB”, MpuUeMHuKa
4YacToThbl LIEHTpanbLHOro reHepartopa u 6e3 Yyacos peanbHOro BpemeHwu. [0ns AaHHbIX BApUAHTOB MCMOMHEHUSA
BCerga ycrtaHaBnmBaeTcs mModynb nuHenHoro nHtepdenca SHDSL. BapuaHTbl NCMONHEHWS MymnbTUNNEKcopa
M-2D n 'M-2D-AC9 Bcerga noctaenstoTca 6e3 uHTepdenca nepegHen naHenu. [Ana aaHHbIX Moamndukaunim
HEBO3MOXHa YCTaHOBKa AOMOMHUTENbHbIX UHTEPMENCHBIX MOLYNEN.

Mogudmkaumm NM-2C n NM-2C-AC9 (DSL mogem c untepdencom V.35) npeactaBnsioT yNpoLLEHHbIR
BapuaHT MyrnbTunnekcopa 6e3 nopta A (NMHerHbI nopT E1), pene “CyxuMx KOHTaKTOB” , Aartymka “Cyxmx
KOHTAKTOB”, MPMEMHUKa YacTOTbl LIEHTPanbHOro reHepartopa u 6e3 4acoB peanbHOro BpemeHu. [ns AaHHbIX
BapuaHTOB WCMOMHEHUS BCerga ycTaHaBNMBAETCs MoAyNb JMHerHoro wuHtepdenca SHDSL. BapuaHThbi
ucnonHenunss mynetunnekcopa M-2C n TM-2C-AC9 Bcerga noctaensitotca 6e3 uHTepdgenca nepegHen
naHenu. [Ana gaHHbIX Mognrkaumin HEBO3MOXHA YCTaHOBKA OOMOMHUTENbHBIX WHTEPdENCHbBIX MOAYNEN.

MpumeyvaHne. Onuyuu eedeHus XypHana npou3eooumeslbHocmu U ucmopuu asapuli
rnpedcmaerieHbl mosibko 05 ucrnofHeHul mynemurnnekcopa 'M-2-XX u T'M-2AK-XX. B ocmarsibHbix
Moducbukayusx amu onuyuu HedoCcmyriHbI.
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2.2 KOHCTpYyKTUBHbIE NapamMmeTpbl

[abapuTHbIe pa3mephbl kopnyca MynbTUMNeKcopa
(HacTonbHbLIV BapuaHT, 6e3 ceTeBoro aganrtepa)

224x213x73 Mmm

Macca HacTonbHOro BapmaHTa MysbTUMIeKcopa ¢ CETEBbLIM
agantepom (He 6onee)

2 Kr

Twn pa3bemMa ana nogkniovyeHna nnTaHna

3-X LTbIpeBaaA KneMmMHaa BUJIika

Tun pasbema ansa NogKtoYeHns YHMBepcanbHoOro
MepudepunHoro Nutepdperica (YINMN-2)

PoseTtka AMPLIMITE.050
(50 koHTaKTOB)

Tun pazbema ans uHtepdericos E1 (nopTel A n B)

PoseTtka RJ-45
(8 kOHTaKTOB)

Twn pasbema nopta 2

PoseTtka RJ-45
(8 kOHTaKTOB)

Tun pasbema ansa nopta Ethernet

Posetka RJ-45
(8 KOHTaKTOB)

Twun pasbema Ans NOAKMYEHMS Lenen 3alnTHOro
3a3eMI1eHnsa U BXOJ0B-BbIXOAOB “CyXMX KOHTaKTOB”

KnemmHas 5-Tu witblpesas rpynna
KOHTaKTOB

Twn pa3bemMa and curdarna UeHTpasibHOro redeparopa

PoseTtka BNC

2.3 WHTepdenc nepegHen naHenum

OyHKUMOHaNbHas knasumaTtypa 4 KHoMkK -

YHKL, yp <, », OK, EXIT
YXK—pgucnnen co cBeTogmMoaHom nogcseTkon™ 2 cTpoku no 20 cMmBonoB
PexxnmHble cBeToamnoasbl STATE, RD, TD.

Mpumedanue (*): mogmdumkaums 2KKW ¢ nogcseTkon ycTaHaBnMBaeTCcs No 3akasy.

CeeToanofHas NoacBeTka BKIHOYAETCH NPU HaxaTum Ha nobyto U3 KHOMOK Ha nepeaHer naHenu. MNMepeoe
Ha)kaTue TONbKO BKIHOYaET NoacBeTky 6e3 oTpaboTku koMaHabl. Cnegytolee HaxaTue byaeTt oTpabaTbiBaThbCs
B COOTBETCTBUWM C IOMMKOM paboTbl MHTepdenca nepeaHen naHenu. NMoacBeTka OCTaeTCcs BKIHOYEHHOW B
TeYeHne 2 MMHYT OT MOMEHTAa NOCIeHEro HaXkaTus Ha Niobyr N3 KHOMOK.

2.4 [llepepHsan naHenb

Ha nepegHewn naHenu mynbTunnekcopa M pasmeLleHbi:

¢ OBYXCTpOYHbIN XKKU;
¢ pEeXMMHble CBETOANOAHbIE MHAMKATOPbI;

1 4 MeM6paHHaﬂ YEeTbIPEXKHOMNOYHAaA d)YHKLI,VIOHaJ'IbHaFI KnaBuartypa.

Bua nepegHen naHenu nokasaH Ha Puc. 4.

a
G Zelax GM-2-AB V1.00

SEAGKC

RS-530A <No Cable>

B state  [Ero T

3ENAKCTM v.2 TUBKWUH MYABTUTIAEKCOP

<) >

EXIT [ENTER

Puc. 4. NepeaHasa naHenb mynbTunnekcopa 'M

WcnonHeHnua wmynbtunnekcopa [M-2 6e3 wuHTepdpenca nepegHenn naHenn He wmetoT XKW u

OYHKLMOHaNbHOW KnasmaTypbl.

10 © 2005 3enakc
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2.5 3agHAAa naHenb

Ha 3agHen naHenu mynbTunnekcopa M HaxogsTca Bce MHTepdencHble pasbeMbl U CBETOAMOAOHbIE
nHaukatopbl. Bug 3agHen naHenu nokasaH Ha Puc. 5.
Ha HWXHel CTOPOoHbI 3aiHeN NaHenn pasMeLLatoTes:

BUIKa pasbema NuTaHus;
pasbem nopta 1;

pasbem nopta 2;

KneMmHas rpynna Aansi NogknoYeHns BXo40B M BbIXO4OB aBapuMNHOW CUrHanmM3auum;
BGalnoHeTHbIN pa3beM 4SS CMrHana LeHTpansHoro reHepaTtopa;

pasbeMm nopta A.

Ha BepxHel nonoBuHe 3agHeN NaHenun BbIBEAEHDI :

pasbeM fononHutensHoro nopta Ethernet

e cBetoagumoaHble nHaukatopbl RD, TD, LINK, ERR nopta Ethernet
(ecnn moaynb He yCTaHOBIEH, TO 3Ta YacCTb 3aKpbiTa anbLUNaHenbko)

e pasbem AOMONHUTENBLHOIO NMHENHOro nopta B (ycTaHaBnmBaeTcs onuuoHarbHO)
(ecnn moaynb He yCTaHOBIEH, TO 3Ta YacTb 3akpbiTa anbLUnaHenbsto)

L J 1 [ LU J

Ethernet Mopt B

~ 15..48B RDQ LINKQ
= 20..72B Q@ ERRQ

MoptA T3 OUT IN

Mopr2 .. MoprA 3 OUT  IN
J‘I-l C[ Mopt 1 os¢ I I/h I/LI
1 2 3 4 5 6 -"CyxueKoHT."

L L

Puc. 5. Bug 3agHen naHenu mynbtunnekcopa 'M
C ycTaHoBIeHHbIMU moaynsmu Ethernet u noprta B (BTopon E1)

Ong BapuaHToB ucnonHeHun MM-2D n TM-2D-AC9 Ha 3agHen naHenu OTCYTCTBYIOT padbeMsl nopta 1, un
OSC (Bxop curHana 4actoTbl LeHTpanbHoro reHepaTtopa 2048KIMy). Bunka knemmHuka He COAepXNUT KOHTaKThbl
perne «CyXMX KOHTAaKTbl» M KOHTaKTbl AaTYMKOB «CYXMX KOHTakToB». Ha 3agHen naHenu mynbTunnekcopa
AaHHbIX UCMONHEHNI TakKe OTCYTCTBYIOT OKHA AN pa3beMHbIX MIaHOK MHTepdencHbIX Moaynen, NOCKOSbKy
yCTaHOBKa AOMNOMHUTENbHbIX MOoAynen He NpegyCcMOTpeHa.

2.6 CgeToauoabl MHAUKALUWN COCTOSIHUA MYNbTUNIIEKCopa

CeeToamoabl COCTOSHUA obecneyvmBaloT AN Nofb3oBaTens AONOMHUTENBHYIO BU3yarbHYy0 MHGOpMaLmo
K oTobpaxkaemon Ha akpaHe XKW. B Tabn. 1 nokasaHbl nHaunkauma csetogmopa STATE gns pasnuyHbixX
COCTOSHWI paboTbl MynbTUNMEKcopa.

Ta6n. 1. UHAMKauMA COCTOAHUN MyJbTUNIIEKcopa

No CocTtosiHue Uugukaunn

1 | Pabouunii pexxum — HopManbHOEe COCTOSIHNE Csetoauon STATE nNocTosiHHO cBETUTCS
3€eMneHbIM LIBETOM

2 | TecTtoBbIN pexum (BKNtoYeHbl obpaTHble wrendbl | CBetoguon STATE muraet ¢ yactoton 8 I,

unun BER TecTep) LiBeT 3eneHsblii

3 | B paboyem pexunme ecTb OLLINMOKN B NIMHENHbBIX Ceetoanon STATE 3axuraetcs KpacHbIM LIBETOM
noprax BO BPeMsi BO3HUKHOBEHUS OLUMOOK

4 | IMpw BKNOYEHUN TECTOBOIO PEXMMA ECTb OLLMOKK Ceetoanon STATE mopraeT kpacHbIM CBETOM Ha
B KaHanax noptos A unu B Bpems 0.5 cek.

Cobbitus: Slip, SYNLOS, Frame of Los
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2.7 Jlornka uHamkauum ceetoamonoB «lMpuem» n «lMepepavar

Ceetogunoabl «RD» - «[Mpnem» n «TD» - «[lepepava» Ha nepegHen naHenu otobpaxarT aKTUBHOCTb
KaHarnoB NpUeMHWKa M nepegaTtymka nopTa BbIOpaHHOrO NOMb30BATENEM B TEKYLLEM OKHE COCTOsiHMSA (nopT1,
nopt2, nopta YIMNW2, Ethernet1 unu Ethernet2, ecnu ucnonb3yetca AByXKaHanbHbIN BapuaHT MHTEPENCHOrO
mMoayns). Hannuve nepegayn gaHHbIX — MOpraHue Unu NoCTosiHHOE CBEYEeHUEe B COOTBETCTBMM CO CKOPOCTLIO
nepefayn AaHHbIX No AaHHOMY kKaHany. OTCYTCTBME CBEYEHUS — HET U3MEHEHUS CUrHana AaHHbIX Unuv naet
nepegava gnaros.

2.8 CBetoauopgHasa nHgukaumsa nopta Ethernet

[ns KoHTpons cocTosAHMA kaHana nepegayvv no uHtepdercy Ethernet B mogyne NM-2-MBE  unmetotcs 4
CBETOAMOOHbIX MHOUKaTopa:

KD

+ RD — aKkTMBHOCTb B KaHane npuemMHuka TpaHCcuBepa,;

» TD — akTMBHOCTbL B KaHane nepegaryuka TpaHcmMBepa;

» LINK — LINK INTEGRITY — uenocTHOCTb CBA3U;

» ERR — nHaunkauma Hanuums owmnbok npu nepenonHeHnsx 6ydepos.

*,

oo

o

B3

CeeToaMoAbl HaxoOATCH Ha 3agHer naHenu mMoayns psaoM € UHTepdencHbIM pasbeMoM. [MonoxeHve
MHAMKaATOPOB NokasaHo Ha Puc. 6.

RD
TD

5 0.0

1 VD2
ERR

Puc. 6. NonoxeHue cBetoanonos Ha moayne NM-2-MBE (ogHOoKaHanbHbIA BapyaHT Moayns)

[na aByxkaHanbHoro BapuaHta moayns 'M-2-MBE2 HasHayeHve KOHTaKTOB pa3beMOB M CBETOAMOAOB
Takve e Kak M Ons ogHoKaHanbHOro BapuaHTa. Ha Puc.7 nokasaH Bug 3agHen MaHenu OBYXKaHarnbHOro
moayns Ethernet.

Ethernetl Ethernet2

LINK LINK

@ ERR

Puc. 7 Bup 3agHei naHenu aByxkaHanbHoro moayns 'M-2-MBE2

Ona sapuaHTa mogynsa 'M-2-MBE100 Ha3HaveHMe KOHTakToB pasbema Takoe Xe kak y M-2-MBE, a
cBeToauoaHasa nHankauma gpyras. Ha Puc.8 nokasaH sug 3agHen naHenu mogyns MM-2-MBE100 Ethernet.

t

100 LINK RD

Puc. 8 Bupg 3agHen naHenu moaynsa NM-2-MBE100
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2.9 PacnonoxeHue 3aNneMeHTOB Ha nnarte
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Puc. 9. PacnonoxeHne OCHOBHbIX 35ieMEeHTOB Ha 6a3oBow nnarte mynbTunmnekcopa 'M

2.10 HasHa4yeHue 1 pacnosnoxeHue nepemMbiyek

Ha ocHoBHoM nnaTe MynbTunnekcopa 'M nmeetca 6 nonb3oBaTenbCKUX NEpPeMbIYEK, Kak nokasaHo Ha
Puc. 9.
J [daHHasa nepeMblvka No3BoNsieT BbiOpaTh pexum ans curHansHoh nuHum DCD nopta 2. MNepembidka
mmeeT aea nonoxeHns «DCD» n «GND». B nonoxeHun «DCD» nuHMA cCOeauHSETCS C BbIXOOO0M
OpanBepa nopTta 2, a B nonoxeHmn «GND» coeguHeHa ¢ curHanbHon 3emnen. BapuaHT coegmHenunsa “GND”
obecneuynBaeT COBMECTMMOCTb Mpu paboTe ¢ aHanornyHelM nopTtoM obopygoBaHus “Cisco”’. B noptax
mapwpyTtusatopa “Cisco” He wucnonb3yetcs uenb DCD. HenpaBuibHOE MOMOXEHWE NEPEMBIYKU MOXET
NPVBECTY K Neperpyske BbIXOAHON LEnu gpaviBepa nopta Wnm nogkrnoyeHHoro obopynoBaHus.

3aBofckas yctaHoBka — nonoxeHne «DCD».
J lMNepemblyka onpenenseTr pexum ans BxogHow curHanbHou uenn DTR nopta 1. lNpu 3amblkaHum

nepemMmbi4kKn Ha JTINMHUKO DTR nopgaetcsa noTeHuman «=12B» , 4TO COOTBETCTBYET HEaKTUBHOMY
COCTOAHUIO.

3aBoackas ycTaHOBKa — «LeMb Pa3oOMKHyTa».
3amblkaTenb Ha 3Ty NepemblyKy MO3BOMSET COeAMHUTb JIMHMIO 3awuTHOro 3asemnexHms P.GND w
J 3 CUrHarnbHy0 «3eMro» MynbTunnekcopa. lNepemMbluka HaxoauTcs y pasbema nopta 1.
3aBopckas ycTaHOBKa — «LeMnb Pa3OMKHyTa».
J4 3amblkaTenb Ha 9Ty NepemMblyKy no3BondeT COoeAVMHUTb JIMHUKD 3KpaHa CurHana ueHTparibHOro
reHepatopa OSC ¢ curHanbHom “3emnen” MynbTUnnekcopa.
3aBofackas ycTaHOBKa — «LieMb Pa3oMKHyTa».

J 5 MepeMmblyka nossonsieT BbIOpPaTb BXOAHON MMMEAAHC NMPUMEMHMKa CUrHamna LeHTpanbHOro reHepartopa. B
pa3OMKHyTOM coctosiHuM umnegaHc — 120 Om .B 3aMKHYTOM COCTOSIHUM UMMNEedaHC yMeHbluaeTca o 75

3aBO,EI,CKaF| YCTaHOBKa — «UeNnb 3aMKHYyTa».
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J 3amblkaTenb Ha 3Ty nNepeMbldKy Mno3BONdeT COeAUHUTb JIMHUK CUrHaribHOro 3aseMrIlieHusa S.GND
pa3bemMa noprta A C uenblo CUrHaNbLHON «3eMnny» MynbTUMNNEKcopa.

YcTaHoBKka 3TOM MNEepeMbldkM MMEeeT CMbICN , ecnu Ana nopta A ucnonb3yeTcs nepexofHuK
umnegaHcos 120<->75 Om Ttuna “NE-1" dupmbl “3enakc’.

OKpaHupyloLwmMe OMneTkn KoakcuanbHbiX kabenen coepguHsaoTca ¢ uenbto S.GND (koHTakTbl 1, 2
pasbema RJ45) nepemblykamm, pacnonoXeHHbIMU BHYTPU Kopnyca nepexogHuka. [ns oTKnYeHns 0gHoN unm
obenx akpanHupylowmx onnetok ot uenn S.GND HeobxoaMMoO OTKpbITb KOpPNyC nepexogHuKka W CHATb
3aMblkaTenn C COOTBETCTBYIOLWMX NepemMbluek. 3aBOAckasd ycTaHoBka nepemblidek B [ME-1 — 3aMKHyTbI.
3amblkaTb nepemMblukon J6 Lenu curHanbHbIX «3eMerby NepexofHunka 1 MynbTUMNeKcopa MMeeT CMbICH, eCnu
B CAMOM MepexoHMKe YCTaHOBMEHbI MePEeMbIYKN, COEANHSIOWME OMIETKM HA CUTHAMNBHYIO «3EMITHOY.

3aBoackas yctaHoBka J6 — «uenb pasomMKHyTay.

BHumaHue! V3meHeHve nonoxeHus 3amblkatenen JonyckaeTcs TOMbKO Npu
BbIKIIOYEHHOM NUTaHKUK MynbTunnekcopa M.

2.11 dneKkTponutaHue

Mutanue mynbtunnekcopa NM-2 moxeT obecnevmBaTbCs:
e OT CeTu nepemeHHoro HanpsbkeHns 220B 50y yepes ceTeBon agantep 220B/24B 800 mA
(ncnonHexus MM-2,MM-2A, TM-2A1);
e OT UCTOYHUKA MOCTOSHHOIO HanNpsbkenust -24...-72B(ucnonHenns NM-2,FM-2A, TM-2A). MonspHocTb
NOAKITHOYEHNS UCTOYHUKA 3HAYEHMS HE UMEET.
e OT ncToYHMKa NepemeHHoro HanpshkeHus 220B 50y yepes ceTeBon agantep 220/9B 1000mMA
(ncnonHeHns MM-2-AC9, 'M-2A-AC9, TM-2[1-AC9, TM-2C-AC9).

McToYHUK nUTaHuA [dnana3oH Hanps)XxeHUn/ToK NoTpebneHus
CeteBon agantep 220/24B 20W ~24B [ 210mMA

CeteBon agantep 220/9B 20W ~9B / 1000mA

MICTOYHUK MOCTOSIHHOTO HanpshXeHust -24...-72B / 300...70mA

2.12 YcnoBus aKkcnnyatauum

TemnepaTypa OKpyXaloLLel cpepl 015 Cpo35 C
OTHOCKTENbHAs BNaXHOCTb BO3ayxXa [o 95%, npu T=35"C
Pexum paboThbl KpyrnocyTo4HbIn

2.13 KoMnnekT nocTtaBKu

MMBknin MynbTMNNEKcop cocTomT M3 6asoBoro 6roka NM-2, B KOTOPOM NPUCYTCTBYHOT:
e noptE1
e nopt YMNN-2
e nopT 2 (RS-232, ucnonbayeTcsa Ans HAaCTPOEK UNK nepefayv AaHHbIX)
e croT 1 (nycTon)
e cnot 2 (nyctomn)
e Moaudmkaumm 6asoBoro 6roka:

o [M-2 — mynbTunnekcop c pacwmpeHHbIMy yHKUmamn®, Hanudme XKKW, nutaHune ~15...48 B,
=20...72 B;

o [M-2-AC9 — MynbTMNIIEKCOP C paclunMpeHHbIMU yHKUnAMn®, Hanunume XKW, nutaHume ot
cetn 220 B;

'M-2A-AC9 — 6e3 XKW, nutanue ot cetn 220 B;
'M-2AK-AC9 — ans koHcTpykTuBa P-510, 6e3 XKW, nutaHue ot cetn 220 B;

M-2T — MynbTUNIEKCOP C paclMpeHHbIMU DYHKUUSMW®, MeTannunyeckui kopnyc 19" 2U, 6e3
KKW, nutanue ot cetn 220 B;

'M-2AT — meTtannuyeckuii kopnyc 19" 2U, 6e3 XKKW, nutaHue ot cetn 220 B;

M-2AK — ans koHcTpykTmBa P-510DC, 6e3 XKW, MynbTuUnnekcop ¢ pacluMpeHHbIMU
dyHKUNAMKU*, nutaHme ot cetn 220 B;
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o [M-2AN — gnsa koHcTpykTuBa P-22, 6e3 XKKW, MynbTrnnekcop ¢ paclumpeHHbIMM
dyHKUmAMKU*, nuTaHme ~15...48 B, =20...72 B;

o ['M-2AN-AC9 — pnsa koHcTpykTMBa P-22, 6e3 XKW, nutaHue ot cetn 220 B.
B cnoT 1 MOXHO yCTaHOBUTL MHTEPdENCHbIE MOLYIN:
o [M-2-YIMN — moaynb gononHutensHoro nopta YIn-2
e [M-2-MBE — mogynb gononHutensHoro nopta Ethernet
e [M-2-MBE2 — moaynb AByx HesaBncuMbIX nopToB Ethernet
e [M-2-MBE100 - moagynb gononHutensHoro nopta Ethernet ¢ nogaepxkon 100Base-T n VLAN

B cnoT 2 MOXHO yCTaHOBUTb MHTEPdENCHBIE MOAYIIN:
e [M-2-SHDSL — mogeMHbIn MO4ynb
e [M-2-MP — moaynb gononHutensHoro nopta E1
e [M-2-FOM - mopgynb AOMOSTHUTENBHOrO ONTUYECKOrO NopTa

*

— pacLumpeHHble DYHKLNK:

e Hanunune EPROM 1 yacoB peanbHOro BpeMeHW; COOTBETCTBEHHO, NOSIBMAETCA NOAAEPXKKA XKypHana
nponseogutenbHocth (Perfomance Reports);

e Hanuuume nHTepdenca «Cyxme KOHTaKTbly;
e MNPUEMHUK YaCTOTbI LIEHTpanbHOro reHepaTopa;

e JIONOJIHUTENbHAA rpo3os3allunTa.

BapMaHTbI YCTaHOBKW OOMOJIHUTESIbHbIX Mop,yneﬁ npmBeaeHbl B rlpVIﬂO)KEHVIVI 9.

KomnnekT noctaBku 6azoBon mogudmkaumm N'M-2 HacCTonbHOro UCNONTHEHUS:
e mMynbTuNnekcop NMM-2;

e ceTeBow agantep Ha 220/24B-800 mA (6nok nuTaHust) ¢ KNeMMHOM KabenbHOM YacTbio Ang
NoAKMYEeHNsA CeTEBOro agantepa K pasbemMy NUTaHMsa MynbTUNIIEKCOPa;

e KNneMMHas kabernbHas YyacTb AN NOoAKMYEeHNs Lienei 3almUTHOro 3a3eMneHns n Lenen «cyxme
KOHTaKTbI»;

e kabenb RJ-45 — RJ-45 ansa nopta 2;
e nepexogHuk 3enakc A-006 RJ-45 — DBY;
e PYKOBOACTBO MoNb3oBaTens;
e ynakoBo4YHas kopobka.
Mpwn 3akase MynbTUNNEKCOpa HEOBXOANMO OTAENBHO YKa3aTbh TUN MHTEpdEeNncHoro kabens ans umdpoBoro

nHtepdenca YIM-2. Kabenm B OCHOBHOM KOMMNMEKT NOCTaBKM He BXoAAT. [epedeHb nHTepdencHbix kabenen n
npumep 3akasa npueeneH B pykoBoacTee nonb3osatens YIMA-2.
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3 YcTpoucTBO M NpUHLUMN paboTbl MynbTUNnekcopa 'M

3.1 OoOwme cBeaeHun

MynbsTunnekcop M moxeT cogepxaTb OAMH UMK ABa NMHENHLIX NopTa - NOpT A 1 onuuoHansHO nopt B
unn SHDSL, a T1akke HeCKonbko LUUPpoBbIX MOPTOB — nopT1, MNOpT2 K ONuUMOHANbHO - NOPT
Ethernet(ogHokaHanbHbn), nopT Ethernet (aByxkaHanbHbIN), nopT YIMN-2. CTpykTypa rubkoro mynstunnekcopa
M copgepXuT NporpaMMHO ynpaBnseMblii MOAYSb MynbTUNEKCopa, KOTOPbI obecneunBaeT KOMMYTaLMIO U
npeobpa3oBaHne MNOTOKOB [AaHHbIX JIMHENHbIX NMOpToB A U B 1 MNOTOKOB AaHHbIX MOPTOB UMEPOBbLIX
nHTepderico. CTpykTypa rudkoro MmynbTunnekcopa 'M nokasaHa Ha Puc. 10.

pPeXmMM KOMMYTalymu
U CUHXPOHMSBalUuUM

Vi

JMHUST A ] . —— Juausi B
>C>C>< nopT A MyJIBETUIIIIEKCOP nopT B :>C>C><
> | ¢ TOTOKOB e — TS

nopt 1

—’_
nopT 2

<4
Ethernet

+

Puc. 10. Ctpyktypa rubkoro mynbtunsnekcopa 'M

MporpaMMHO ynpaensieMbll ModyNb MynbTUNrekcopa obecneynBaeT BCTaBKY W BblAeneHUe 3agaHHbIX
TaNM-CINOTOB U3 NOTOKOB NIMHEWHbIX MOPTOB, a Takke (POPMUPOBAHMNE CUHXPOHHBIX UM aCMHXPOHHLIX MOTOKOB
OaHHbIX ons umdpoBbiXx noptoB. CTpykTypa MynbTunnekcopa obecneynBaetr OydepupoBaHue AaHHbIX Ans
COrnacoBaHNs CKOPOCTEN nepefayn, a Takke CUHXPOHM3ALMIO NMOTOKOB B COOTBETCTBUM C YCTAHOBIEHHOW
nonb3oBaTenemM cxeMon kommyTaumu. Moptel A 1 B mMoryT paboTaTtb Kak no obLen cxeMe KOMMyTauuu, Tak u
Mo HE3aBUCUMbIM CXEMaM, C Ha3Ha4YeHHbIMW Nonb3oBaTenemM UMPOBLIMU MOPTaMMU.
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JVHUS A | nuHUsT B
> drop | D D D 4
nopt A noptr B
S>> < G D

- | insert
> nopr 1
S
> nopr 2
~— €]
" | Ethernet
;4_

Puc. 11. TpaccupoBKa NOTOKOB AaHHbIX B MynbTunnexkcope 'M

Cxema KOMMyTaLMN HECUMMETPUYHA NO OTHOLLEHMIO Kk nopTam A 1 B. MoTok gaHHbIX npueMHuka nopta A
MOXeT paclennaTbCa M 06pa3oBbiBaTb MOTOKM AaHHLIX ANA nepegaTyvkoB nopTtoB B, nopta 1, nopta 2 u
nopta Ethernet. MoTok gaHHbIX Nepegatymnka nopta A MoxeT BbiTb 0Bpa3oBaH CAMSAHMEM NMOTOKOB AaHHbIX OT
npuemHunkoB nopta B, nopta 1, nopta 2 u nopta Ethernet. Ha Puc. 11 nokasaHa cTpykTypa KOMMyTauuu
MOTOKOB AaHHbIX MeXay NMMHENHBbIMU U LMPOBLIMKU MopTaMmu MynbTunnekcopa M.

4 WHTepdencHble nopTbl MynbTUnnekcopa rM-2

B mynbTtunnekcope M-2 B 3aBMCMMOCTU OT KOHpUrypaLmMm MoxeT NpUCYTCTBOBATb OT OAHOro A0 ABYX
NNHENHbIX NOPTOB M OT ABYX A0 4-X NOPTOB LMIPOBLIX MHTEP(ENCOB.

4.1 TMopTtbl E1

B mynbTunnekcope MM-2 B 3aBUCUMOCTW OT KOH(pUrypaumm MOXeT NPUCYyTCTBOBAaTb OT OAHOMO A0 OBYX
noptoB E1.MMepBbin nopT A pacnonoxeH Ha MaTEepUHCKOM nnate v MMeeTcd BO Bcex KoHdurypauusax M-
2.Btopon nopt B pacnonoxeH Ha cbemMHOM Mogyne. Mogyrnb MOXeT ObiTb YCTAaHOBIIEH Kak Npy HavanbHOM
KOHUrypmpoBaHuM MynbTUMMEKCOPA Y U3rOTOBUTENS, Tak U YCTaHOBIEH CaMUM MOSb30BaTENEM.

4.1.1 XapakTepucTuku nuHenHoro nHtepdgenca E1 (nopt A un nopt B)

JInHenHasn ckopocCTb

2048 kbut/cek £50ppm

JInHenHoe KognpoBaHue HDB3/AMI
BxoaHow 1 BbIXOQHOW CUrHAMbI CCITT G.703
DpermMnHr CCITT G.704

MmnegaHc npueMHuKa n nepegart4ymka

120 om + 5%

dunaunyeckasa nMHUA

[1Be HeHarpyxeHHble BUTbIE Naphbl (4 npoBoaa)

Tun pasbema

RJ45

LlyBCTBVITeJ'IbHOCTb NnpueMHuKa

- 43db

3alwmTta pu3n4eckomn NIMHUN OT
nepeHanps>XeHnst

3alNTHBIN pa3psaHUK ¢ HanpsbkeHneM npobos
250B v 3awmutHbin TVS anoa LC01-6 Semtech

3awmTta usnYecKor NIMHUM OT CBEPXTOKOB

CamoBoccTaHaBnMBaeMblIi NpefoxpaHnTenb Ha
180mMA

HanpskeHne nsonsaumm nIMHENHOro
TpaHcgopmartopa

He menee 1500 B

NCcTOYHMKM CMHXpOHU3aUMK ONs nepeaaTtymka

- BHYTPEHHUWI reHepaTop;
- BHELUHWNI LeHTparnbHbIN reHepaTop;
- NPUeMHuK nopTa A;
- NIpMemMHuK nopTa B;
- curHan CLK nopta 1.
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4.1.2 [OnwvHa nuHUK

Mapka kabens (napameTpbl PU3MYECKON IMHUN) OnuHa
TMNN-0.4 (onameTtp meaHoM xunbl 0.5MM, NOroHHast eMKOCTb 45+8HP/km,
1.8 kM (max)
BOMNHoBoe conpoTtuereHne 132 Om)
TMNN-0.5 (qnameTtp MeaHoM xunbl 0.6MM, NOroHHast eMKOCTb 45+8HP/km,
2.0 km (max)
BONHoBOe conpoTusneHne 112 Om)

4.2 OnNTU4YeCKMN NIMHENHbIN NOPT

OnTnyecknin NOPT BbINONHEH B BUAe oTtaensHoro mogynsa M-2-FOM, koTopbii MOXeT BbITb yCTaHOBMNEH
Ha mecTe BTOporo nopta E1 (nopta B).

421 XapakTepucTUKM ONTUYECKOro nopTta

(IpUHUMAaEMBbIX ) TaHHBIX

JIMHEWHAs CKOPOCTD IIOJIC3HOT'O IMTOTOKA MEPEAaBaAC€MbIX

2048 kbut/cek £50ppm

¢$peiiMuHr

CCITT G.704

B 3aBucumocTn oT MoanduKauMu Moayns obecrneuymBaloTca criedytolme XapakTepucTUKM ONTUYECKOro

nopTa:
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- E %
] Bl E | g
T T
g |-2 - 9 o
® g E (T=) I. =
§ © = ) g N3 £ o
x F = o = 5 < o z
C = @ g S o s
o ® A o = 3T . g
Moaudukauma moayns © o 0 o ) =34 = -
M-2-FOM g8 a x| 8 sy | ¢ 3
°e 2 S g o s g o
o == o ] - 0 n o Q o]
x 0 1 X T c o > © ©
8L 8 B °F | x = | = s
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£g3 S| § | s | 83| E | S
IE g |E :cc, m o Cc (@] (=}
M-2-FOM-S13/60 SM (1310) sC 2 -4 -36 32 60
M-2-FOM-S15/120 SM (1550) sC 2 0 -36 36 120
'M-2-FOM-S1315/20, SM (1310/1550)
M-2-FOM-S1513/20 SM (1550/1310) | SC ! A4 83 119 20
M-2-FOM-S1315/60, SM (1310/1550)
M-2-FOM-S1513/60 SM (1550/1310) | SC ! -6 34| 28 60
M-2-FOM-S1510/120, SM (1510/1590)
M-2-FOM-S1590/120 SM (1590/1510) | SC ! 0 35 | 35 | 120
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4.3 Mopt SHDSL

MopT SHDSL BbINONHEH B BuAE OTAENBHOMO MOAYNS, KOTOPbIA MOXET OblTb YCTaHOBMEH Ha MecTe
BToporo nopta E1 (nopta B).

Hannune mogyna MM2-SHDSL nossonseT nepegaeath B NnoTtoke kaHana DSL gaHHble nopTta E1 (nonHoro
unu yactmyHoro FE1), Ethernet (0o aByx kaHanos, Npu ycTaHOBKe ABYyXKaHanbHoro mogynsi Ethernet), nopta
YTU-2 (nogaepXmBaeTcs TONbKO CUHXPOHHBIA PEXUM paboThl).

BHumaHue: He nogaepXmBaeTcsa nepegadya aCMHXPOHHbIX MOTOKOB no kaHany SHDSL .

4.3.1 OcHoBHbIe xapakTepucTuku nopta SHDSL
+ Xapaktepuctuku nopta SHDSL cootBeTcTBYIOT pekomeHgauuam ETSI SDSL (ETSI TS 101 524) n ITU
G.shdsl (ITU-T G.991.2).
¢ [lopoepxka CTapToBOM Mpoueaypbl KOHHeKTa mexay mogemamu no SHDSL B cootBetctBum ¢ ITU
G.hs (ITU-T G.994.1).
[1ByxXnpoBOAHLIN pexuMbl nepegayn gaHHbix ang SHDSL kaHana
¢ CkopocTM nepefayvM [aHHbIX Ans  AByxnpoBogHoro pexuma SHDSL ot 64 kbut/c po
2312 xbut/c.
Twun nuHenHoro koanposaHus TC-PAM16.
MynbTuUnnekcMpoBaHNe KaHanoB [AaHHbIX OT MopToB E1 (Becb MOTOK, CTPYKTYPUPOBAHHLIA UMK
unframed, unuM 4acTb TarMM-CNOTOB CTPYKTYpMpOBaHHOro notoka), Ethernet (oo aoByx kaHanos, npu
yCcTaHoBKe AByxkaHanbHoro moaynsi Ethernet), nopta YINW-2 (nogaoepxuBaeTcst TONbKO CUHXPOHHbIV
pexum paboThbl).
¢ HasHauyeHue kapTbl pacnpefeneHvust TarvM-CNoToB MPOM3BOAUTBLCS MOMb30oBaTeneM B npouecce
KOHCUIypMpoBaHUst MyrbTUMNEKCOpPa.
Mopnepxka dyHKumun drop-insert Npu pasmMeLleHnn YacTuyHbIX NoTokoB E1 B notokax DSL nopra.
Moppepxka cnyxebHoro kaHana EOC (G.991.2) B Tom uncne v Ans yganeHHoro Aoctyna.
BcTpoeHHble dyHKLMM koHTpona owmnbok (ITU-T G.826) u oueHkn kavectBa coeguHenusa (SNR no
G.shdsl ITU G.991.2).
BcTpoeHHbIe hyHKUUM ANArHOCTUKN 1 CaMOTECTUPOBAHUS.
CraTtuctuka paboTbl MMHENHOrO KaHana.
4.3.2 TunoBas ganbHOCTb Nepeaayn AaHHbIX No nuHMu SHDSL
Tabn. 2
MakcumanbHas AnvHa JIMHUK, KM,
MakcumanbHasi CKOpOCTb, npu Ucnonb3oBaHUN Kabens Tuna
Kout/c TNn-0.4 TMmMn-0.5
(anametp xwunbl 0,4 Mm) (anametp xwnnbl 0,5 Mm)
2304 4,6 6,0
2048 4,8 6,2
1536 5.2 7.2
1024 6,0 8,0
768 6,4 8,6
512 6,6 8,8
256 7,2 9,6
192 7,6 10,0

Mpwu ncnonb3oBaHuK kabenel ¢ 6oNbLUMM AMAaMETPOM KWUMbl AArbHOCTb CBSI3W BO3pacTaeT.
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4.3.3 XapakTtepuctuku nuHenHoro nHrtepcpenca SHDSL (Mopt SHDSL)

CkopocTu nepefaym gaHHbix (*) o1 192 go 2312 kbut/c

JInHenHoe KogmpoBaHue TC PAM

BxogHoW 1 BbIXOQHOW cuUrHansl G.991.2 , ETSI SDSL (ETSI TS 101 524)
PpenmnHr ITU G.shdsl (ITU-T G.991.2)

ViMnegaHc npnemHuka n nepegarymvka 120 om + 5%

OpHa HeHarpyxeHHas BATasi napa

duanyeckasi NUHNSA
(2 npoBoga)

Tun pasbema RJ45
Pexvm nepegayu NOMNHOAYMIIEKCHBIN
3awmta hrnsny4eckon NMHUN OT NepeHanpPs>KEHNS 3aWwnTHBIN pa3psAHUK C HanpsbkeHnem

npobos 250B n 3awmTtHBI TVS anon
LC01-6 Semtech

3awmTta hunsn4eckon IMHUN OT CBEPXTOKOB CamoBoccTaHaBnNMBaeMbIn
npegoxpaHutens Ha 180MA
HanpsxeHne nsonsumm nMHenHoro TpaHcgopmaropa He meHee 2000 B

(*) Ona TpaHCNOpPTMPOBKM AaHHbIX NMOMb30BaTENb MOXET Ha3Ha4UTb B KapTe pacnpedeneHus Tanm-CrioToB U
MEHbLLUME CKOpPOCTWU nepegaudn, Hanpumep 64 n 128 kbut/c. B atom cnyyae Tanm-cnoTbl NONE3HbIX AaHHbIX
OyaoyT ucnonb3oBaTb TONMbKO YacTb Tpadmka DSL noToka, KOTOpbIA HE MOXET MMETb CKOPOCTb Mnepegayu
mMeHee 192 kbut/c.

4.3.4 Ha3Ha4yeHMe KOHTAKTOB NIMHENHOrO pa3béma

Homep HavnmeHoBaHune
KOHTaKTa curHana
1 8 1 NC
2__ NC
3 NC
4 _ InHus A
5 nuHna B
6__ NC
7 BbiBoa1 noakntoyeHnss paHTOMHOMO NUTaHnA
RJ-45
8 __ BbIiBoA2 noakntoyeHne haHTOMHOIo NUTaHus

PoseTka

lMpumeyaHue: NC (non connected) - He3ageWCTBOBaHHble KOHTakTbl. [lpu OTCYTCTBMM cneumanbHOro
rpoO303alMTHOrO 3a3eMfieHnss Ux crniegyeT ocTaBuTb cBOOOAHbIMKU. CurHambHble nuHumn A n B nuHenHoro
KaHana He MMeT NOSSIPHOCTM, NO3TOMY NPY MOHTaXe Kabenst gonyckaeTca coeguHeHne nuHnii A-A B-B Tak n
A-B B-A.

4.3.5 [peunmywecTBa UCNoNb30BaHUA KaHana nepegayv SHDSL

v [na nepefaun AaHHbIX co ckopocTsmu Ao 2304 k6ut/c TpebyeTcs Bcero ogHa BuUTas napa BMECTO [ABYX
(kaky E1).

v' Yepes kaHan nopta SHDSL moryT ogHoBpeMeHHO nepefaBaTbCs AaHHble nopTa E1 (Becb NoTok wmu
YacTb Tanm-criotoB), Ethernet (go OByx kaHanoB, npu ycTaHoBKe AByxkaHanbHoro mogyns Ethernet),
nopta YINW-2 (oo aByx kaHanos., Npu yctaHoBke BToporo Mmoayns YI-2) n gaHHble aCMHXPOHHOIO KaHana.

v' HanbHocTb nepepayn notoka E1 (2048 kbut/c) yepes SHDSL cywecteeHHo Bbiwe (4500 meTpoB Yy
SHDSL, npotus 2000 meTpos E1 npu ncnonb3oBaHumn kabensa ¢ cedeHmem nposoga 0.4 mm)

v' Tlpu nepepaye AaHHbIX C MEHbLUIMMK CKOPOCTAMW MOXET OblTb AOCTUrHyTa CyLlecTBEHHO Gonbluas
AanbHoCTb. Tak, Mpu nepefade AaHHbIX CO CKOpPOCTbl 256 KOUT/C M npu MCnonb3oBaHWM NpPoOBOAA
cedeHnem 0.4 MM MOXeT OblTb AOCTMIHyTa AanbHOCTb nepedaunm faHHbix go 7200 metpos. [lpu
NCMNonb30BaHMM NpoBoAa OoMnbLIEro ceveHns 4anbHOCTb YBENNYNMBAETCA.

v' YMeHbllas CKOPOCTb MOXHO A06GUTLCA YBENnUUEHWs OanbHOCTM B TeX Crydasx, Korga ycTaHoBKa
pereHepaTopoB HEBO3MOXHaA.
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4.3.6 basoBble cxeMbl NpuMeHeHus mynbTunnekcopa §M-2 c moaynem SHDSL

Camble npocTble cxembl NpuMeHeHusi kaHana SHDSL - 9To ucnonb3oBaHWe €ero B KayecTse
«yanuHutens» uHtepdericor E1, V.35 n Ethernet. MNoTokn nHtepdencos E1, V.35 n Ethernet koHBepTupytoTca
B kagpbl notoka SHDSL, 3atem nepepatotcd B Tpakte DSL M Ha ypaneHHoW CTOpoOHe OnsTb
BOCCTaHaBnMBalTCA. B 3aBMCMMOCTM OT CKOPOCTM M CeyeHus npoBoda AnuHa ydyactka cetn DSL  moxet
pocturatb oT 4 oo 50 km.

I'M-2 I'M-2

V.35 | 35 SHDSL SHDSL | V.35 35
I'M-2 I'M-2

Ethernet SHDSL SHDSL Ethernet
I'M-2 I'M-2

El El

B — SHDSL SHDSL ——

Ckopoctu N x 64 Kout/c N=3...36

Puc. 12 Ba3oBble cxemMbl NpuMeHeHust mynbTtunnekcopa N'M-2 ¢ noptom SHDSL

HwxHsia cxema npeacTaBnsieT NpUMeHeHne aAnsa UcnonHeHns mynetunnekcopa MM-2D.

Ha Puc. 12 nokasaHa Gonee crnoxHas cxema MynbTUMNIEKCUPOBAHUSA MOTOKOB AaHHbIX OT HECKOMbKUX
WHTepdencos.

V.35 V.35
Ethernet 1 SHDSL SHDSL Ethernet 1
Ethernet 2 | TM-2 T'M-2 | Ethernet 2

El El

Puc. 13 bazoBas cxema npumeHeHusi mynbTunnekcopa NM-2 ¢ noprom SHDSL

4600 meTpoB

g
d

Mukn ATC M-2 rM-2 Muin ATC
1 E1 E1 I
(T SHDSL SHDSL 11
AL Ethernet ofHa BuTas napa Ethernet 11 1

TNN-0.4
Ethernet DSL-MUX 2304 KBUT/C DSL-MUX
NoKanbHasa ceTb nokarnbHasa ceTb

Puc. 14 Cetb Ha ocHoBe MmyrnbTunnekcopa N'M-2 co BctpoeHHbIM mogynem SHDSL
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Ha Pwuc. 14 nokasaHa cxema TMOCTPOEHUS CeTU Ana coeauHeHuss [OBYX OMQWUCOB Ha OCHOBe
mynbTunnekcopa N'M-2 ¢ noptom SHDSL. Yactb notoka DSL kaHana oTBognTcs Ans nepefayn tenedOHHbIX
kaHanoB E1 muHn-ATC, a ocTaBLlasica YacTb 0TBOANTCA Nog TpadmK KaHana coequHSAOLLIEro floKarnbHble ceTn
Ethernet gByx ocmcos.

> >
><=><><T1IOPT SHDSL N N r MOPT E1 o><><<
< < < E <+
' t
A Ethernet 1
\ 4
A
\\
\L Ethernet 2
L \ > V.35
< (YNK-2)

Puc. 15 BapyaHT KOMMyTauum NOTOKOB AaHHbIX B MynbTunnekcope NM-2 ¢ noprom SHDSL

Ha Puc. 15 nokasaHa cxemMa KOMMyTauuu MOTOKOB AaHHbIX B Mynbtunnekcope [M-2. MNonb3osaTtenb
MMeeT BO3MOXHOCTb HE3aBMCMMO Ha3Ha4aTb NMOTOKM LucpoBbix nHTepdencos B 0b6a nuHenHbix nopta (E1 u
SHDSL). B npuBegeHHOM npumepe B KOHMUIypaumMn MynbTUNIeKcopa NpucyTCTBYET ABa kaHana Ethernet u
CUHXPOHHLIN noTok V.35. lMNMepBbit kaHan Ethernet HasHaveH B nopT E1, a BTOpor — B notok nopta SHDSL. B
notoke SHDSL pa3smeLleHbl Takke nopt V.35 un vyactb Tanm-criotos nopta E1.

4.4 MNMapameTpbl nopta 1 (YINU-2)

MopT 1 peanu3oBaH B COOTBETCTBMU C BHYTPUUPMEHHbIM cTaHgapTom YIN-2 (YHuBepcasnbHbIN
MepudpepunHbin Uutepdeiic, Bepcus 2). B gaHHon Bepcun mynbtunnekcopa 'M nopT 1 paboTtaeTt Tonbko B
pexume DCE. Tun untepdpelicHoro pasvema — posetka AMPIMATE .050 duvpmbl AMP. Pasbem nopta 1
YyCTaHOBMEH CO CTOpPOHbI 3agHen naHenu npubopa. Bo3amoxHble Tunbl uudpoBbiX uHTEpdercos: RS-
232/V.24/V.28, RS-530, V.35, RS-449/V.36, X.21, RS-485, V.10, V.11, RS-422. [1onOnHWTENBHO CM.
«PykoBoacTteo Ha YTU-2» cdmpmbl 3enakc. Bropon nopt YIN-2 pasmellaeTtcss Ha AOMOMHUTENBHOM Moayrne ,
KOTOpLIN MOXeT ObiTb yCTaHoBNEeH Ha mecte moaynsi Ethernet. Tun pasbema, LoKkoneBka M MapameTpbl
BToporo nopta YINW-2 TouHo Takme xe kak n'y nopta 1.

CKOpOCTb CMHXPOHHOrO obmeHa — o 4096 kbut/c
UHTepdeicHble uenu : TxD, RxD, TxC, RxC, CLK, DCD, DSR, RTS, CTS, DTR.

25]24]23 22| 21[20f10] 181 7]16] 5] 1413 12}1]10] o [a | 7 f e s} 4 faf 2] 1
50]49|48]47] a6l4saslasfuzfar]aofso]se]s7]s6]s5 e s3]s2fs1fsof0f2s]er]2s

CxeMbl kabenen Ansa NOAKMOYEHNst yCTPOUCTB K noptam YIU-2 npuBeaeHbl Ha canTe komnaHum 3enakc:
http://www.zelax.ru/upi2.html
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4.5 T[lapameTtpbl nopta Ethernet

MopTbl Ethernet B NM-2 moryT 6bITb peanu3oBaHbl yCTaHOBKOW MOgYen:

M-2-MBE

M-2-MBE2

M-2-MBE100

B moynsax 'M-2-MBE u 'M-2 MBE2 nopt Ethernet BbinonHeH B COOTBETCTBUM CO cneuundurkaunen Ha
Ethernet 10Base-T, nonHocTbo yaosrneTsopseT ctaHaapTy IEEE 802.3 u BeinonHsaeT dpyHkumm Ethernet mocta
(Bridge).

OCHOBHbIE XapaKTEPUCTUKKN NopTa:
CcKkopocTb obmeHa — 10 MouT/c;
konunyecTtso nogaepxusaemblx LAN agpecos — go 10 000;
pexvnm paboTbl — AyNrekc Unn Nonyaynnexc;
dyHKUMA cxaTna n dunbtpaumn Ethernet kagpos npu nepegave/npueme yepes GUNYECKYHO
NVHWIO;
e TWN pasbema — poseTka RJ-45.

Mogynb 'M-2-MBE100 cootBetctByeT cneuudmkaumam Ethernet 10Base-T/100Base-Tx, MOMHOCTbIO

yooBneTBopsieT ctaHgaptam |IEEE 802.3 n IEEE 802.1Q. MNapameTpbl Moayns:
e [lopnepxka VLAN (ctangapt IEEE 802.1Q) n pacwmpenHbix Ethernet-kagpos (go 1760 6anT).

KonuuectBo nogaepxmeaembix LAN agpecos — go 10 000.
O6HoBneHue Tabnuupl LAN agpecoB — aBTOMaTU4YECKOE.
Pexnmbl paboTbl — gynnekc nnv nonygyniekc.
Paawmep 6ydepa onsa Ethernet kagpos — 1024.
MosBonseT BknoyaTtb punbTpauuto Ethernet kagpos.
MHouvkaumsa npoxoxaeHus gaHHbIX U OLIMOOK.

HanmeHoBaHue

curHana

HoMep
KOHTaKTa

1 TD+ (nepenaya)
2 TD- (nepenava)
3 RD+ (npvem)
4 He ucnonbavetca
5 He ncnonbayetcs
6

7

8

RD- (npviem)
He ucnonbayetca
He ncnonbayetcs

RJ-45
female
Puc. 16. HaszHayeHue kKoHTakTOB nopTta Ethernet 10\100Base-T

MopkntoveHve nopta Ethernet 10\100Base-T k koHueHTpaTopy (HUB) 4OMmMKHO Npon3BOANTCA «NPSMbIM»
kabenewm, a Npy NOLKIMHOYEHMUM K KOMMBIOTEPHOW CETEBOWN KapTe — nocpeacTeom kabens “Crossover”.
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Ilopr Ethernet
MyJabTHUILIEKCoOpa I'M-2

1
llepepnaTunk |
2

3
pmneManx _ |
6

lopT Ethernet
MyJnsTHILIeKcopa I'M-2

1
llepepmaTumMk |
2

[IpueMHNK

3
6

psamMon kabenkb

Croossover

Ethernet

10Base-T
— HUB
1
| [IpmeMHUK
2
3
| IlepemaTumk
6
apanTep Ethernet
10Base-T B
L KOMOBITEpe
3
| [IpmeMHMK
6
1
| TlepemaTumk
2

Puc. 17 Cxembl nogkntoveHus nopta Ethernet

4.6 KoHconbHbIM NOpT (NopT 2)

MopT 2 mynbTUNNekcopa Bceraa sisnsetca DCE n umeet dunsnyeckmn nHtepdenc RS-232 / V.24.

CkopocTtu acnHxpoHHoro obmeHa — ot 50 o 230400 6ut/c.
BxogHble nHtepdgencHsle uenu nopta — TxD, DTR, RTS.
BbixogHble nHTepdeincHble Lenu nopta — RxD, DCD, DSR, CTS.

Pasbem — RJ-45 Ha 3agHen naHenu.

npOTOKOJ'I — MEHI0 TeneTamna TeEPMUHANa.
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4.6.1 ®yHKuUMOHUpPOBaHWe Lenewn nopra 2

BbixogHas uenb nopta DSR moxeT pabotaTb B OAHOM U3 ABYX PEXUMOB;

® MOCTOSIHHO aKTUBHA MPU HaNU4MM NUTaHNSA MynbTUMNEKCOPa;
= noBTopseT uenb DCD.

BbixogHas uens DCD nmeeT LWeCTb BapuaHToOB paboThbl:

® 3aBUCUT OT COCTOSIHUS NMMHMM (AKTUBHA, KOraa eCcTb CBA3b MeXAy MynbTUMNeKcopaMu, naccuBHa
npu noTepe cBA3N);

* MOCTOSIHHO aKTMBHA NPW Hanuuum NUTaHUa MynbTUMNEKCOPa;

= noBTopseT uens DTR ypaneHHOro MynbTunfekcopa (MopT YyAaneHHOro MynbTuUnnekcopa
ssngaetca DCE);

= aKTMBHa, Korga aktuBHbl uenn DCD n DSR ypaneHHOro mynbTuniiekcopa (nopT yAdaneHHoro
MynbTunnekcopa asnsietca DTE;

= nostopsieT uenb DCD ypaneHHOro wmynbTunnekcopa (MOPT yOaneHHoro MynbTunnekcopa
asnsetca DTE);

= noBtopsieT uenb DSR ypaneHHoro MynbTunnekcopa (MOpT YAanNeHHOro MynbTUMnekcopa
asnsetca DTE).

BbixogHas uenb CTS MoxeT paboTaTe B OAHOM U3 TPEX PEXMMOB:

= y4yacCTBYET B annapaTHOM ynpaBfeHun NoTokoM AaHHbix (Hardware Flow Control);
* MOCTOSIHHO aKTUBHA NPUW HanU4um NUTaHUA MyNbTUMNNEKCOPA;
= noBTopsieT uenb RTS ¢ 3agepxkon 0, 5 unu 40 munnmcekyHa.

BxogHas uenb nopta DTR moxeT obpabaTbiBaTbCa OAHUM U3 ABYX CNOCOOOB:

= HOpPMarbHbIA peXuMm - npu naccusHon uenn DTR noctynawuwume B MyMNbTUNNEKCOP AaHHble
UTHOPUPYIOTCS;
= MYNbTUMNNEKCOP UrHOPUpPYeT cocTosiHue uenu DTR.

5 YcTtaHoBKa v noaknovyeHne mynsrunnekcopa 'M

5.1 YcTtaHOBKa mynbTunmnekcopa

YcTaHoBKa MynbTUMNIIEKCOpPA [[OJPKHA MPOM3BOAUTLCS B CyXOM OTannvMBaeMoM mnomelleHun. [Mepen
YCTaHOBKOW PEKOMEHAYETCH MPOU3BECTU BHELLUHUA OCMOTP KOMMSEKTa C LENbl BbISBNIEHUS MEeXaHUYECKMX
NOBPEXAEHUI Kopnyca N COeAUHUTESNbHbLIX 3NIEMEHTOB.

CnegyeTt npoBepuTb COOTBETCTBME UHTepdercHoro kabens YIMW-2 tuny nHTepdenca nogkniovyaemoro
obopynoBaHusi. B crniyyae HecooTBETCTBUSI UMM BO3HWKHOBEHWS COMHEHUN, obpaljantecb K M3roTOBUTENHO
mMynbTtunnekcopa 'M (TenedoHbl ykasaHbl HA TUTYNIBHOM NIUCTE).

5.2 [opgknroyeHue mynbTUNNIEKCOpPA

I'Iepe,u, NnoAKn4YeHneM MyrnbTUNIEKCOpa cnegyeTt BHMMaTelNbHO U3Y4HUTb HAaCcTosALEee pyKOBOACTBO.

5.2.1 MocnepoBaTenbHOCTbL NOAKMIOYEHUA

Bce pasbemHble coeamHeHns B MynbTunnekcope 'M Haxogatca Ha 3agHen naHenu (cMm.Puc. 5).
MoaknoyeHne MynbTUNEKCOpa PEKOMEHAYETCS NPOBOANTL B CrieAyoLLeln NocrneaoBaTenbHOCTH:

1. TlogknounTb UHTEPMENCHbIE Kabenu ucnonb3yemble npyu paboTe B AaHHOW KOHdurypauum, ons
yero:
* nogcoeanHnTb 50-TN KOHTAKTHBIN pasbem kabens YIN-2 k cooTBETCTBYOLWEMY pasbeMy Ha
3aQiHeln CTeHKe MynbTUNnekcopa.
" NOOKNIYMTL BUIKY Kabensa duandeckon nuHum nHtepdenca E1 k posetke RJ-45 nopta A
pacnonoXXeHHOW Ha 3a4Hen naHenu MynbTUMNAeKcopa.

" ecnn UCNonb3yeTca KoHdUrypauusa mynbTunnekcopa ¢ AByMmsl noptamu E1 — nogkniountb
BUNKY kabena dwmsmdeckon nvHUM wuHTepdgenica E1 k posetke RJ-45 nopta B,
pacnonoXeHHOW Ha 3aHen naHenu MyrnbTUMNNekcopa.

= ecnu ucnoneayetca lNMopT Ehternet — nogkntounTs BUnKy kabens Ethernet k posetke RJ-45
COOTBETCTBYIOLLIEro MHTepdelica.
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" ecnv B nepefade AaHHbIX 3a4elCcTBOBaH MHTepdelc nopTa 2 — NOAKMIOUYNTL BUIIKY pasbema
kabensa RS-232 k cootBeTCcTBYIOWEN po3eTke RJ-45.

" MOACOEAMHUTL N 3adhMKCMpoBaTh pasbeM UHTepdencHoro kabens k OO (DTE) yctponcTsy.
" MOAKMYMTL Kabenb nopTta 2 K TepMUHaNbHOMY YCTPOWCTBY.

2. TMogknountb PO3eTKy 3alMTHOro 3a3eMiieHna N BXOAHbIX U BbIXOOHbIX uenen CYyXUX KOHTaKTOB K
COOTBGTCTByiOLLI,GI?I BUSIKE Ha 3aHEN NaHenm MynbTUNNekcopa.

3. lMogkniounTb KNEMMHUK MUTaHMsE OT CEeTeBOro agantepa WM  UCTOYHUKA MOCTOAHHOIo
Hanpsa>XXeHu4.

4. T[logaTb HaNpsKeHNe NUTaHUs NOCTOSTHHOMO TOKa UIK NOAKMNI0YMTL ceTeBon aganTep k cetn 220 B.

5. MMocne BKITHOYEeHUA NMATaHNA aBTOMaTU4eCKUN npon3BognTCA KOH(bI/IprI/IpOBaHI/Ie n
camoTecTnpoBaHune O60pyﬂ,OBaHI/|F|.

Zelax Loading..

Mocrne 3aBeplieHVsi 3TUX npouedyp Ha akpaHe XK-gucnnes AOMKHO MOSIBUTBCA OKHO COCTOSIHUSE
KOH(Urypaumum MysbTUnnekcopa:

Zelax GM-2-AE V0.00
RS-530 (No cable)

‘—Iepes HECKOJMbKO CeKyH Ha 3KpaHe OO0JTKHO NOABUTCA OKHO COCTOAHUA!

STATE

No errors

Ha aTom nogkntoyeHune MynbTUNMeKcopa MOXHO CHUTATb 3aBepLUEHHbIM.

6 WHTepdenc nonb3oBartens

WHTepdenc nonb3oBartens npeacraensetr cobon cuctemy npasun , obecneumBaroLLyo B3aumogencrane
onepatopa c annapatypon Mynbtunnekcopa M. WHTepdpenc nonb3oBatenst obecneuvMBaetr BblGOp U
YCTaHOBKY PEXUMOB (DYHKLMOHUPOBAHUS MYIbTUMNIIEKCOpa, BbIOOp MapamMeTpoB MHTepPdENCoB, anropuTMoB
CBSi3W, TECTMPOBAHWE, WHOMKALMIO COCTOSIHWA, BbIBO4 COOOLWEeHWA 00 owunbkax, YCTaHOBKY TPEBOXHOM
cuUrHanusauum u T.4.

Bo3moxHbI TpM BapmaHTa yrnpasneHnsa KoHgurypaumen mynbTtunnekcopa 'M:

© [Nocpeacteom nHTEpdenca nepeaHen NaHenw;

[MocpencTtsom TepMUHANBHOW NPOrpaMmel AeNCTBYOLWEN Yepe3 nopT ynpasneHus 'M;
@ KoHurypmpoBaHmne co CTOPOHbI yaarneHHoro MynsTUnnekcopa.

Ons wcnonHeHnus mynbTUnnekcopa M-2 6e3 XXKU u  dyHKUMOHaNbLHOW KnaBuaTypbl MHTEpdENc
nonb3oBaTensi OCYLUECTBISIETCA TOMbKO 4Yepe3 TepMuHanbHbIA nopT (nopTt2)!  YTonmeHHas KHomMka
npeaHasHayYeHa ans UISMeHeHUs1 pexxmma paboTbl nopTa 2.B MCXOAHOM COCTOSIHUKM NOCHE BKITHOYEHUS MUTaHUS
MopT 2 HacTpoeH Ha paboTy B TEpPMMHANBHOM peXxume co ckopocTbto nepedayn 38400 n 6e3 naputeta. Ecnn
nonb3oBaTteslb Ha3Ha4YaeT NopT 2 ANA nepegayun AaHHbIX, TO Nocne BbiXxoda U3 TEPMUHANBHOIO pexuma nopr 2
aBTOMaTU4Yeckn ByaeT NepekrioyeH B peXnMM nepedadn AaHHbix. [Ing nepesoga nopta 2 ns pexuma nepegaym
OAHHbIX B TEPMWUHAmNbHbLIA PEXMM CcreayeT KpaTKOBPEMEHHO HaaTb YTOMSEHHYHO PEXUMHYK KHOMKY Ha
nepegHen naHenu.
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7 Cwucrtema meHIO

lMocne BKMOYEHUSA MMTaHMS MNPOUCXOOUT 3arpy3ka pabouyen nporpaMMbl, CaMOTECTMPOBaHWE Y3MoB
MynbTUMNEKCopa, 3arpy3ka pabouyen koHdurypaumm u nepexog B pabouni pexum. Ha akpaHe >KKU
NPOM3BOANTCH MHONKALMSA TEKYLLLEro COCTOSIHUSA NOPTOB MyIbTUMNIIEKCOpA.

POWER ON

;

Loading...

;

Selftesting..OK

OKHa cocTosiHUM
noptoB A,B,1,
2,Ethernet

Current State

.

ENTER

MAIN MENU

Puc. 18. [lepeBO CTapTOBOro MeHO

Hwxe nokasaHa gMHammka CMeHbl OKOH COCTOSIHUS npu BKNKOYEHNN NNUTAHUA:

Zelax Loading..

Zelax GM-2-AE V0.00
RS-530 (No cable)

Ecnvm HeT owmnBoK (YHKLUMOHUPOBAHUA MOPTOB MynbTunnekcopa M, B OKHe TeKyLLero COCTOSIHMS
NHOULMPYETCS:

State:
No errors

Ecnun B kKakoM-ninbo nopTy ecTb owunbkn , To Ha akpaHe KK ByaeTt nHanumpoBaTbcs coobLueHme:

State: Port errors:
PA

Bo BTOpOW cTpoke ByayT ykasaHbl NOPTbl, B KOTOPbIX €CTb OLUMOKM hYHKLMOHMPOBaHMS. Haxumas KHOMKu
= 1 € MOXHO nocriegoBaTefibHO nepemMeLLaTtbcsl Mo OkHaM cocTosiHusa noptoB A, B, 1, 2 n Ethernet n
npocmMaTpuBaTb YCTaHOBIIEHHbIE MapaMeTpbl U TUMbl OWMBOK (ecrn OHM ecTb). Ha 3TOM Xe ypOBHE MeHIo
HaxoOoMTCsl OKHO COCTOSHMS KaneHgapss M 4acoB peanbHoro BpemeHu (Calendar). OkHa cocTosiHUSA
npefHasHaveHbl TOMbKO AN MPOCMOTPA TEKYLLMX COCTOSHMI NOPTOB. [Ana nepexofa B OCHOBHOE MEHIO HY>XHO
HaxaTb KHonky “ENTER”.

B okHe INFO unHauumpyeTca koHdUrypaums MynbTunnekcopa (KOMMIeKTHOCTb), BEpCUs NpOorpaMmmHOro
obecneyeHnsa n Tun kabens NoAKMYEeHHOro K NopTy 1. Ecnu kabenb He NOOKMOYEH, UNK NOAKMOYEH kabenb
nHtepderica RS-530, Bo BTOpor cTpoke XKW OGygeT uvHAMUMPOBaATbCS COOTBETCBYHOLLEE COOOLLEHME.
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OnuncaHne BO3MOXHbIX KOOO0B KOH(bI/II'ypaLI,I/IVI MyInbTUMNIEKCopa ™ npuBOANTCA B paspere KomnnekTHOCTb
HacCToALWero JOKyMmeHTa.

STATE MENU
INFO »  Current State Port A State »  Port B State »  Port 1 State
A
Calendar - Ethernet State

gﬁd“ YI‘

'/ ENTER

M’AIM\j

MAIN MENU

Puc. 19. [lepeBO MeHI0 TeKyLLero coctosiHuA noptoB - “STATE”

MAIN MENU
,, i i i i ]

SETUP DIAG REPORTS REM A REM A SERVICE

Puc. 20. lepeBo ocHoBHoro meHto (MAIN MENU)

7.1 OKHa cOCTOSIHUA NOPTOB

Bua OKOH MEHIO MpK NPOCMOTPE COCTOSIHUIN NOPTOB:

OKHO BEPXHErO YPOBHS

State: Port errors:
PA

OkHo cocTosiHuA nopTta 1

Pl 64K DCE Sync
DTR DSR DSR

OkHo cocTosiHMA nopTa 2

P2 38400

DSR CTS

OKHO cOoCTOSIHUA NMHEHOro nopta A

PA

No errors

OkHo KaneHgapa n 4acoB pealibHOro BpemMeHu

Calendar
11:49:06 05-apr-2002
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711 WHaukauuma Tekyllero coctosiHuA noptos A unu B

OkHOo cocTosiHns noptoB A(B) npegHasHayeHO AN TeKylwlero OTobpaKeHWs MHOMKATOPOB COCTOSIHUA
NMHUM COOTBETCTBYHOLLIErO nopTa.

OkHO cocTosiHna ans pexnmva be3 Ka,Cl,pOBOVI CUHXPOHU3aUnn:

PA LOS LOT BVP

OKHO COCTOSIHUA ANs pexnma ¢ KagpoBOW CUHXPOHM3aLMEN:

PA LOS LOT LOF BPV S
CAS CRC HDLC RA AI E

CokpalleHunsi, ucnosnb3yemble B Ha3BaHUSIX MHOUKATOPOB:
PA(B) — Ha3BaHue nopTa «nopT A(B)»;
LOS — Loss Of Signal noTeps curHana B kaHane NpueMHUKa;
LOT — Loss Of Transmit Clock noTepsi curHana TakTpoBaHus B NepedaTymke);
LOF — Loss Off Frame noTtepsi KagpoBOW CUMHXPOHU3aLUK;
BPV — BPV -ecTb owunbkn Tuna BVP;
S — Hanu4ume npockanb3biBaHWs B Bydepe BKITHOUYEHHOM 3NM1acTUYHOM NaMaTy;
CAS — npu3Hak owmnbkm npu ncnonbsoBaHny CAS MynbTUKaapOBOW CUHXPOHU3ALNN;
CRC - npusHak owmnbku npu ncnonbzosaHmm CRC4 MynbTUkagpoBON CUHXPOHU3ALNY;
HDLC — Hanu4ne BKNHOYEHHOro crnyXebHOro kaHana, ecrnm B HEM eCTb OLUNOKY;
RA — Remote Alarm Indication;
Al — Alarm Indication Signal;
E — Error bits — Hannuue ownbok Tnna E-6ut B pexxume CRC-4.

Ecnu B KaHane MCnonb3yeTcs aracTWyHas NamsiTh, TO MPU HAKATUM KHOMKM = MOXHO NepeiTn B
crenytoLlee OKHO, rae MHONUMPYETCS COCTOSIHUE MacTUYHONM NamMsATU B JaHHOM MOpPTY:

PA ELASTIC STOR STAT
RON RSLIP TON TSLIP

loe:
RON - Receiver ON — anacTuyHasi namsitb BKIOYEHA B KaHane NpUeMHUKa;
TON — Transmitter ON — anacTuyHasa namsATb BKIIOYEHA B KaHarne nepeaaryvka;
RSLIP — ecTb npockanb3biBaHne B Oydepe arnacTU4HOM NamsaT NPUEMHMKA;
TSLIP — ecTb npockanb3biBaHve B Oydepe anacTtnyHom namMsatu nepegaryuka.

OkHO cocTosiHMA ANna 060UX PEXMMOB NMPU OTCYTCTBUU OLLNBOK:

PA

No errors

Mpn dukcaumm onpeneneHHoro codbiTMa — B OKHE COCTOSIHMA B TeyeHue 1 cekyHObl NPOWU3BOLMTCS
MHANKaLUMA JaHHOMO MHEMOHMYECKOro Koaa cobbITus.

[nsa BbIxoga M3 AaHHOro pasgena MeHIo crnefyeTt, Nnorb3yscb KHOMKamMu MPOKPYTKM CHadana nonactb B
OCHOBHOE OKHO MEHIO COCTOSIHUA MopTa A, a 3aTeM HaxaTtb KHonky " EXIT”.
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7.1.2 WHgukaumsa coctosHuA nopta 1

Pl 256K Sync TO-DTE
DTR DCD DSR RTS CTS

B ocHoBHOe cocTosiHne Mmynbtunnekcop M nepexoguT nocne BKMOYEHUS MUTaAHWUA, NO 3aBEPLUEHUIO
npoLieaypbl caMoTeCTUPOBaHUS.
B BepxHel cTpoke uHauuupyeTcs:
P1 — npusHak Port1;

256K — 3HayeHne ckopocTu nepenaym nopta 1;

SYNC/ASYNC - pexum paboTbl nopTa 1 CUHXPOHHbINA UITM aCUMHXPOHHBIN;

TO-DTE (TO-LINE) — nHouumpyeTcs B TECTOBOM pexunmMe, ecnum BrtodeHsl wnendobl TO-
DTE wvnm TO-LINE.

B HwxHen cTpoke pgucnnest otobpaxaeTca cocTosiHMe uenen mHTepdenca nopta 1. NHanumpytoTca
TOJTbKO aKTUBHbIE LiENMW.

B atom cocTtosiHum uigukatopsl TD u RD nnguumpyrot coctosinue uenen TxD n RxD nopTa 2.

7.1.3 WHgukaumsa cocTtosHUA nopTa 2

P2 9600 TO-DTE
DTR DCD DSR RTS CTS

CocTosiHME OpraHM3o0BaHO aHarorM4YHO OCHOBHOMY COCTOSIHMKO MYJNbTUMIIEKCOpa, 3a UCKITHYEHUEM TOrO,
4YTO MHANLMPYIOTCA NapaMeTpbl nopTa 2.
B BepxHel cTpoke uHauuupyeTcs:

P2 — npusHak Port2;
9600 — 3HayeHne CKOpOCTM nepegaym nopTa 2;

TO-DTE (TO-LINE) — nHauumpyeTcs B TECTOBOM PeXMME, eCri BKITHOYEHbI
wnendbl TO-DTE nnm TO-LINE.
B atom coctosiHuu unagukaropsl TD n RD nHanumpyot coctosiHue uenen TxD un RxD nopra 2.

7.1.4 OkKHO MHAMKaUMKN TeKylwero coctosHuA nopta Ethernet

10BASE-T
Link Error Collision

B okHe cocTtosiHua nopta Ethernet nHouumpytoTcs napameTpbl pexuma noprta, a Takke WMHOUKaTopbl
TEKYLLMX OLLUMBOK NNHUN.
B BepxHel cTpoke oTobpaxaeTtcs:
= 10BASE-T - HasBaHue nopta Ethernet 10BASE-T.
Bo BTOpOM cTpoke 0TOBpaXaTcs MHAMKATOPLI TEKYLLEro COCTOSHWUS JIMHWUW:
* Link — np13Hak LenocTHOCTM PM3NYECKOW FIMHWUMN, COOTBETCTBYET 3HAYEHWIO CBETOANOAHOMO
nHgukartopa Link;
= Error — Hannuve owmnboK (TpaHCNMPOBaHHbIN curHan ceetoamnoaa Error ¢ 3agHer naHenw);
= Collision — npusHak Hanuumsi Tekywmx konnuaunm B kaHane Ethernet. Curnan saensaetcsa
npoekumen coctossHus ceetogmnoaa Collision Ha 3agHer naHenu npubopa.
Ecnn kabenb He nogknoyveH Kk pazbeMy noprta Ethernet unu noBpexaeH, TO HUXHAS CTpOKa COCTOSIHUSA
Oynet nycTomn.
B aTtom coctosiHum nnaukatopbl TD n RD oto6paxatoT coctosiHue uenen TxD u RxD nopta Ethernet.
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8 YctaHoBKa yacoB pearibHOro BpemMeHu N KaneHpaps

lNocnenoBaTenNbHOCTL CMEHbI OKOH 4S5 Bbl60pa onuunn yCtaHOBKM KaneHgapa 1 4acoB:

Main menu
Setup Diag Sarw

Service
Calendar LCD contr

Calendar Setup
19:39:42 03-Dec-2001

YcTaHoBKa BbINOMHSAETCHA nocrnefoBaTenbHbIM BbIOOPOM M pefakTMpOBaHWEM MO3ULIMIA 4acoB, MUHYT,
CeKyHa, uucrna, mecaua m roga. Beibop pepaktnpyemon umdpbl BbINOMAHSAETCS KHOnMKamm »» wn <<,
PepaktuposaHue npoussogutcsa kHonkon ENTER. MNpu HaxaTum napameTp yBenuuuBaeTcsd No Konbly. T.e.
nocne npeBbILLEHUs NOPOroBon AN AaHHOro 3HaKOMeCTa BENUYUHBI NapameTp onsaTb ycTaHasnmsaetcs B 0.

9 YctaHoBKa onTumanbHoro KoHTpacta ansa XXKU

MocnegoBaTenbHOCTL OKOH Anst Bbl60pa onunn yCtaHOBKM KOHTpacTa YKKW:

Main menu
Setup Diag Sexw

Service
Calendar ©ICD contre

LCD contrast
EEEEEERN

[MonoxeHvne rpadunyeckon MNOMOCKU COOTBETCTBYET YPOBHIO KOHTpacTa. YCTaHOBKa BbIMOSIHAETCS
kHomkamn »>» un << (bonblwe — MeHbLle). KayecTBO KOHTpacTa oueHuBaeTca Bu3yanbHo. Criegyet

y4nTbiBaTb, YTO MNMpM 3TOM He AOOJDKHbl NnoacBeYmBaTbCA HeBbI6paHHbIe CumBOIbl, a Bbl6paHHbIe CUMBOJ1bI
OOIMKHbI UMETb YEeTKUIN KOHTpAacT.

3ENAKC 'M-2 © 2005 3enakc 31



10 MeHI0 ycTaHOBKM napameTpoB noptoB ( Setup )

MeHio cogepxut pasgensl Ans Beldbopa pexunma paboTbl MynbTUNIEKCOpa, Bbibopa KapTbl HasHa4eHus
TaNM-CNOTOB M YCTaHOBKM 6a30BbIX NapaMeTpoB nHTepdencos mynstunnekcopa M:

nopta 1
nopta 2
nopta A
nopta B
nopta Ethernet

CTpyKTypa MEHI0 MOCTpOEHa C Yy4ETOM WEepapXMYEeCcKol 3aBUCUMOCTU YCTaHaBMBAEMbIX PEXWMOB U
napameTpoB. [ocTpoeHne aepeBa MEHIO HUKHUX YPOBHEN 3aBUCUT OT paHee YCTaHOBIEHHbIX OMNLMIA.
dparmeHT gepeBa meHo SETUP:

SETUP
Port A
Port B (unu Port S)
Port 1
Port 2
Port E
Preset

Preset — onuusi HasHaueHus 3aBopckol (Factory) yctaHoBkM napameTpoB Anst Bcex nopToB (default) wnu
BbIGOP NONb30BaTENBLCKMX HACTPOEK KapT Ha3HaYeHUs NMUHENHBIX MOPTOB.
Bug okHa ycTaHOBKM napamMeTpoB MOpTOB:

Setup
PortA PortB Portl Port2 PortE Pwaset

Bua okHa nocne BbiGopa onuumn Preset:

Preset
Factory PA->XX PA->P1 PA->PE PB->XX PB->P1 PB->PE

Mpun BbIGOpe onuum Factory, GymeT npou3BedeHa ycCTaHOBKA BCEX NapamMeTpoB AN NMHEWHbIX U
LUMpOoBbLIX MOPTOB B M3BECTHOE COCTOSHME «MO ymonyaHuio». [Npu Bbibope ApyrMx onuMin OAaHHOIO YPOBHS
MeHIo 6yaeT Npon3BOAMTCS (PMKCUPOBAHHAs YCTAHOBKA KapTbl HA3HAYEHUs TaliM-CIIOTOB:

PA->XX — nycTtas kapTa HasHa4eHus nopta A,

PA->P1 — Bce Tanm-cnotbl nopta A 6yayT HanpasneHsl B NopT 1;
PA->PE - Bce Tanm-crotel nopta A 6yayT HanpasneHsl B nopTt Ethernet;
PB->XX — nycTtas kapTa HasHa4eHus nopta B;

PB->P1 — Bce Tanm-crioTbl nopTta B 6yayT HanpaeneHbl B nopT 1;
PB->PE - Bce TtanM-crioTel nopta B 6yayT HanpaeneHsl B nopt Ethernet.

Bug okHa meHto nocne Bbibopa onuun Factory:

Factory setting on
Press any key..

Bupg okHa npu Boibope hnKCMPOBAHHOWM KapTbl HA3HAYEHWS:

PortA map set to P1
Press any key..

an/I BblXo4d€e U3 MEHIO Setup, ecnu 6binn npon3BeneHbl NIBMEeHEeHUA, NoOABUTLCA coobuleHue:

Save setting?
Yes No

Monb3oBaTtenb AOSMKEH MNOATBEPAUTbL COXPaHEeHWe MMM OTKa3aTbCs OT COXPaHeHWUsi NMPOoW3BeAEHHbIX
yCTaHOBOK.
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10.1 YcTtaHoBKa pexumoB ans noptoB Aun B

Wepapxus pasgena MeHto:

Port A/B setup
Framed / Unframed / Inverse_MUX
HDB3/AMI
Jitter Attenuator Disable/ Receiver/ Transmitter
32 bit/128 bit
RC.Gain -12dB /-43dB
TCLK Source Internal
RCLKO
RCLK1
0OSC
Port1
AIS Disable/Enable
RAIS Disable/Enable
RAISExch Disable/Enable
(Tonbko ansa pexunma paboTtel noptoB A 1 B no eanHom kapTe)
Signaling Disable/CAS/CCS
Mapping ons Framed un Inverse_ MUX
Direction ansa Unframed
CRC4_ON CRC4_Off
Idle_On/Off paspelueHne BcTaBkn hukcmpoBaHHoro koga dfh B nosunuum
HENCMNoNIb30BaHHbIX TallM-CIIOTOB
FDL None/ Sabits /Tslots Tonbko ANs PEXMMOB C Ka4POBOW CUHXPOHM3aLNEN
Scrambler Enable/Disable (tonbko ana AMI Coding)

CTpyKTypa pasgenoB MeHo Anis Bbibopa napaMeTpoB naeHTnYHa anst 06omx noptoB. OTAenbHbIE MYHKTbI
MEHI0 KOHTEKCTHO 3aBUCUMbIE. VX NpUCyTCTBME B CTPOKE MPOKPYTKM  3aBUCUT OT BbIOpaHHbIX paHee onuun
.Hanpuwmep, ecnu BblibpaH pexum paboTbl TpaHcuBepa 6e3 peliMMHra — M3 nepeyHst MeHo BbinagatoT
nosmuun Error Check, Signaling, a nosuuna Mapping 3ameHsieTtca Ha Direction. Ecnim B Mapping He
3apgenctBoBaH nopt 1, To u3 onumn TCLK Source wuckniovaetcs nosvums Port 1. Ecnu 3agaHa onuus
ncnonb3oBaHusa curHanusaumm B 16-m Tamm-criote (nyHkT Signaling), M3 kapTbl AONYCTUMbIX NO3MLUMIA
aBTOMaTuyeckn wucknovaetcsa 16-n Tanm-cnoT. [lo3vumm MeH ykasaHHble Yepe3 «/» BbibupalTcs B
TpurrepHom (toggle) pexume.

Pexvm unHBEpcHOro MynbTunfekcopa MoXeT ObiTb 3a4aH TOMbKO M3 MeHto nopta A ( OOMMHaHTHOro
nopta). B cooTBeTCTBMU C BBIDOPOM OAHHOIO peXMMa 4acTb MyHKTOB MeHI0 BbinagaeT (Signaling n Scrambler).
Ona nopta B yctaHoBka TCLK B pexume MHBEPCHOIO MynbTUMNMEKCOPa MAEHTUYHA YCTaHOBKE nopTa A 1 He
MOXEeT OblTb M3MeHeHa nonb3oBaTenem. B meHo Setup nopTta B nonb3oBatenb He MOXET pedakTUpoBaTb
pexum (InvMux), TCLK, a Takke Mapping, n 3Tn nonbITkM nNporpaMmHo ©nokupytotes. Ons noptoB A n B
OOMyCcKkaeTCH yCTaHOBKa PasfnnyHbIX TUMOB JIMHENHOrO KOAMPOBaHMS, pasHbIX KOIPMULMEHTOB yCcuneHms ang
NPUEMHUKOB, a Takke HEOAMHAKOBbIX YCTaHOBOK Jitter Attenuator a.

B pexwume WHBEPCHOro MynbTUMnekcopa nyHKT MeHw Mapping umeeT gpyrovi Bua. lNMonb3oBaTtenb
3anorHsaeT 3asBKy Ha YMNCMNO KaHanoB M3 0bOLLEro NoToka NCMOoNb3yeMbIX ANst TPAHCNAUMM B COOTBETCTBYHOLLNE
nopTbl. PeanbHoe pacnpepenenne kapTbl kKaHanoB Oyaet obecnevyeHo NporpaMMHO—annapaTtHO Ha OCHOBaHWK
3as8BKM, M He TpebyeT y4yacTma nonb3oBaTens. B none 3anonHeHus 3asiBkM crnegyeT nocnegoBaTeribHO
ycTaHoBUTb Tpebyemoe 4dncno kaHanoB 64 kbut/c ans nopta 1 n nopta 2. OcTanbHas 4YacTb pPecypcoB Mo
ymonyanuo Byaet otBegeHa nog nopt Ethernet.

Ecnu npegBaputensHo Gbin onpedeneH pexuM MHBEPCHOMO MySbTUMNEKCOpa, YacTb MYHKTOB M3 MEHH0
YCTaHOBKMN CTaHYT HE aKTUBHbI.

Bua okHa npu BXode B MEH!I0:

Port A Setup >
Framed HDB3 JittAtt

CTpenKa > yKa3blBaeT Ha Hanu4me CKpbITbIX MYHKTOB MEHIO0 BO BTOpOIZ CTpOKe. I'IpM HaXaTuu Ha KHOMKy >
unmn < Npon3BoanTCA COoBUT BTOpOIZ CTPOKM BNeBsO 1Unun Brnpaso Ha OA4HY NO3NLNIO.
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10.1.1 BbIGop pexnma kagpoBon cuHxpoHusauum (Framed)

B naHHOM NyHKTE MEHI0 MOXHO YCTaHOBUTb PEXNMbI paboThbl C kKagpoBon cnHxpoHusaumen (Framed), 6e3
kagpoBor cuHxpoHusauum (Unframed), a Takke Ha3HauMTb COrMacoBaHHbIA PEXUM paboTbl 060UX NIMHENHBIX
noptoB A n B — pexum nHBepcHoro mynbtunnekcopa - InvMux. Pexum nHBepCHOro MynbTURekcopa MOXHO
BblIOpaTb TOMbKO U3 MEHIO YCTAHOBKM nopTa A.

Port A Mode
Framed Unfram InvMux

[nsa nopta B B onumsx yctaHoBKU pexum InvMux oTcyTCcTBYeT.

R MNpu ucnonb3oBaHuu pexuma INVMux 6yaeT npuHyaAuTenbLHO BKAKOYeHA MynbTUKagpoBasi
cuHxpoHusauma CRC4 gns o6oux noptoB A u B!

Mocne Bbibopa pexmma HaxumaeTcs kHonka EXIT. B nosvumm pexuma Ha a3kpaHe XKW OGypet
WHOMUMPOBATLCS Ha3BaHWE YCTaHOBIEHHOrO Afsi AaHHOro nopTta pexuma. Hanpumep, ecnv 6bin BbiOpaH
PEXMM MHBEPCHOTO MynbTUMNIIEKCOpa , TO BUA OKHa ByaeT crieqyroLwmii:
Port A Setup >
InvMux HDB3 JittAtt

v TMpu BbIGOpPE pexuma WHBEPCHOro MyMbTUMIEKcopa KapTa He MoXeT GbiTb nycToi. [MoaTomy, no
yMONYaHuio Bce TalM-crnoTbl OyayT HanpaeneHbl B nopT 1. B onumn Map nonb3oBaTenb MOXET HasHauuTb
CBOe pacrnpegeneHve TaiM-CrioToB.

Mo yMoOn4aHuio And gaHHOro pexunmMa B KaHaln npuemMHuka 6yp,eT BKITIOMEH XXUTTep-aTTeHaTop. ,D,aHHy}O
YCTaHOBKY AJ1A AaHHOIo peXunma nonb3oBaTterslb y)Xe HEe MOXeT OTMEHUTb.

10.1.2 Bbi6op meToaa nuHenHoro kogmpoBaHua (Line Coding)

Ecnu 3agaH pexum c kagpoBOW CUHXpOHU3auMen , Bcerga ucnonb3yeTcs nuHerHbld kog HDB3. B
pexume Unframed moxHO umcnone3oBaTb kog AMI wnun HDB3. Kog AMI B otnnumne ot HDB3 He umeet
«3alUmMTbl» OT MOSABNEHUS ASNUHHBIX Hynew B nocbinkax. Ecnv He ucnomnb3oBaTh ckpembnvpoBaHue, TO npu
npvemMe cUrHanoB OJIMHHOW HYNEBOW MOCLINKM ANUTENbHOE BpeMsi OyayT OTCYyTCTBOBATb OMOPHbIE (OPOHTLI MO
KOTOPbIM OCYLLECTBIISIETCS MPUBA3KA CUHXPOHM3AUMM [OaHHbIX MPUEMHMKA M MOXET MpPOU3OWTU noTeps
CVHXpOHM3auun. CMeHa Tuna NMHENHOIO KOOUPOBAaHMWS Takke OCYLLECTBNAETCA B TPUITEpPHOM pexume AMI <->
HDB3.

10.1.3 Bbi6op ckpembnupoBaHua (Scramble)

CkpembnupoBaHve no3BONseT YCTPaHUTb MOSIBNEHWE  AMNWHHbIX — HyneBblX  KOMOuHauun B
nocrnegoBaTtenbHOM curHane. Onums BKMYEHNUS CKpeMbnMpoBaHMsa AOCTYNHA NPW UCMONb30BaHUMW JIMHENHOTO
koga AMI B pexumax kak Framed Tak n Unframed. CkpembnupoBaHue AaHHbIX OyoeT npousBoaMTCH Kak B
KaHane npuveMHuKa, Tak M B KaHane nepegaTtuyuka. lNonb3oBaTenb UMeET BO3MOXHOCTb CaMOMYy peLunTb
BONpoc 06 Mcnonb3oBaHnM ckpembnmpoBaHusa. CTpyKTypa MCNonb3yeMoro ckpembnepa no3BonsieT yCTpaHSaTb
Hynesble kombuHauum c gnuHon Gonee 4. Bbibop ckpembnupoBaHua ans noptoB A u B npoussogmtca
HesaBucumo. Ecnn yctaHoBneH pexum mcnonb3oBaHusa koga AMI, a ckpembnmpoBaHue He Mcnonb3yeTcd, TO
AOnsi COXpaHeHWs CMHXPOHU3aUuuW B KaHane crnegyeT MCronb3oBaTb MpoOrpaMMHoe ckpembnupoBaHue, a B
Hencnonb30BaHHbIX TarMM-crioTax o0bs3aTenbHO BCTaBnATh Idle—kop.

Port A Setup
ATIS Dir ScemboON
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10.1.4 YcrtaHoBKa pexuma curdHanusaumm (Signaling)

B TpaHcuBepe E1 He dopmMupytoTCsl curHanbl CUrHanusaumm, a MOXeT TOSbKO NMPOU3BOAMTCS KOHTPOSb
Hann4ua ABCD 6utos B 16-oM Tanm-crnoTe ans curHanusauum tuna CAS.

anI Bbl60pe BO3MOXHbI crneayruline BapmnaHThbl:

e ucnonb3yeTtcs curHanmsaumst CAS (curHanvsaumsi, 3akpenseHHas 3a kaHanamm);
e ucnonbayetcs curHanmasaumst CCS (OKC — obwmn kaHan curHanusaumm).

Signaling
CAS CCs

Moatomy, ecnn B KaHane pearnbHO uUcnonb3yeTca curHanusauma tuna CAS, To npyu  yCTaHOBMEHHOM
onumm CAS OygeT nNpou3BOAMTCA TeKyLWMA KOHTpornb 6utoB ABCD B 16-om Tanm-criote. py Hanuuuu
OWMOOK B JaHHbLIX OMTax B OKHe COCTOsSIHMA NopToB A unv B GygeT nHaMuMpoBaTbCsl COOTBETCTBYOLMNA TWN
OLUMOOK.

10.1.5 Ucnonb3oBaHue MXUTTEP - aTTeHoaTopa (Jitter Attenuator)

Jitter Attenuator
Receiver\Transmitter\Disable 32bit

Ncnonb3oBaHve MoOyns [kuTep-aTTeHoaTopa MO3BOMSeT YnyywuTb OpMy TaKTOBOro curHana
npuemMHVKa unu nepegatynka. Mpu 3TOM C OHONM CTOPOHbI YrydllaeTcsl OAHOPOOHOCTb Mepuofa TakToBOro
curHana, a oopMa curHana npubnuxaeTcs kK oopme MmeaHapa.

440-470nC
488HC

< e

bopma currana

RCLK 6es

BKJIIOYEHUST
OXMTTEP-aTTEHIATOPa  31(uc

bopma cmumrmana RCLK

c

BKJIIOYEHHEM
IXUTTEeP—-aTTeHIOaTOPOM

488uc

>

Puc. 21. ®opma curHana RCLK ¢ BknioyeHMem Mmogynsa gKuTTep-aTTeHroaTopa u 6es.

Ona wvcnonb3oBaHMs MOAyns nodaBuTens ¢a3oBOro ApoXaHus curHan crnepyet BbibpaTb MecTo
NOAOKIMIOYEHNS - B KaHarne npMemMHuKa Unu B kaHane nepegartyvka, 3aTeM BblOpaTtb AnvHy 6ydepa dunbtpa 32
unu 128 6ut.BrnioyeHne moayns cunbTpa NpoM3BOAMT 3adepXKKy OaHHbIX B KaHare COOTBETCTBEHHO Ha
15.616 mkc (32 6uTa) n Ha 64.464 mkc (128 6uT).

Mpu paboTe ¢ ANMHHLIMU NIMHUAMM ONLUA XKUTTEP-aTTeHaTopa AOMKHA
ObITb 06si13aTeNbHO BKIKO4YEHa, a caM MoAyJsib 06si3aTeribHO
ycTaHaBnmMBaeTCcs B KaHane npuemMHukal

an Ha3Ha4YeHUU CUHXPOHU3aUUN nepenaTvinkKa oT nNopTa 1 AXUTTEepP-aTTeHAaTopP
BKINr4vaeTCcA NpuHyaAnTeribHO B TPAKT NPUEeMHUKA U HE MOXeT ObITb OTKJTHOUEH
nonb3oBaTernemMm.

3ENAKC 'M-2 © 2005 3enakc 35



MMpn ucnonb3oBaHnM Moayns nogaBuTens Ga3oBOro APOXaHWS CUrHamna nocrnefoBaTeNnbHO crnegyeT
YCTaHOBWTb KaHan - MPUEMHMK v nepeaaTyuk, 3atem Bbibpatb AnvHy bydepa dunetpa 32 unn 128 6ur.

BapwuaHTbl gns Beibopa:
Receiver — [XVUTTEp — aTTEHI0ATOP UCMOSb3YETCS B KaHane npueMHuKa;
Transmitter — pxuTTEp — aTTeHaTOP UCMONbL3YeTCA B KaHane nepeaaTyunka;
Disable — He ncnonb3yeTcs.

B 3aBucumocTn OT BbIGpaHHbIX NMOMb30BaTENEM PEXUMOB, YCTAHOBKA MXKUTTEpP-aTTEHI0ATOPa MOXET ObIThb
NPOM3BOAMTBECS MPOrPaMMHO MPUHYOUTENBHO B ONpPeAerieHHoe nornoxeHve. B aTom cnyvae nonb3oBaTtenb He
MOXET UX U3MEHATb, NOKa aKTMBEH AaHHbIN pexnum. COOTBETCTBEHHO, B MYHKTE MEHI0, OTHOCALLENCS K JaHHON
onuun OByayT OnNokMpoBaHbl OTAErbHble YCTAHOBKM, KOTOpble MOMYT MPUBECTU K HENpaBUIbHOM WMu
HeycTon4mMBon paboTe obopynoBaHus (HapyLLEHNE CUHXPOHU3ALUMK, OLLUMOKN B KaHane, NoTeps AaHHbIX).

OTM KOHUrypaLum criegyeT OTMETUTL OTAENbHO:

1. PexXum uHeepcHO20 MyJibmurisiekcopa

B maHHOM pexume B TpakTe KaHana npuemMHuka obssaTenibHO BKMOYEHA anacTuyHas namstb!
IKnTTep-aTTeH0aTOp  BKIHOYAETCA aBTOMAaTMYECKU B KaHane npueMHuKa, ecrnv B KapTe
3agencteoBaH nopt1! o ymMomnyaHuIiO yCcTaHaBnMBaeTCs MMHUMANbHO AONycTumasl anmvHa
Oycdepa dwnbTpa nogasutens mxkutTepa - 32 paspsga. [Nonb3oBatento AOCTYMHO NULlb
nameHeHue anvHbl 6ydepa 32 nnum 128. Ecnm MNopT 1 He 3agencTBOBaH B kKapTe Nofb3oBaTens
, TO onuus BbiboOpa NapaMeTpoB LKUTTEp-aTTeHaTopa AOCTYMHA MONb30BaTEN0 B MOSTHOM
obbewme.

2. Ona pexuma Unframed nonb3oBartento JOCTyMHa yCTaHOBKA MOAYNs MXUTep-aTTeHoaTopa Kak B
KaHan npuemMHuKa, Tak U B kaHan nepegartymka. [nvHa 6ydepa MoXeT ObiTb U3MeHeHa oT 32 Ao
128. 3710 cnpaBeanMBo kak And nopta A, Tak u anst nopta B. JIuHelHble nopTbl MoryT paboTaTth ¢
MopTom 1 unu ¢ noptom Ethernet. B gaHHOM pexume C Lenbio YMEHbLUEHUS 3a4EepXKU B CETU
DKUTTep-aTTeHIaTop MOXHO He yCTaHaBnNuBaTb.

3. B pexxume Framed, korga Bce TaM-cnoTbl HasHayeHbl B [MopT 2 nnn B nopt Ethernet, mxuntrep-
aTTeHaTop MOXeT He ycTaHaBnuBaTbcs. [lonb3oBaTento OOCTyNHa YCTaHOBKa MapamMeTpoB
[aHHOM onuun B NOfIHOM OObeEME.

4. B pexunme Framed, ecnu B kapTax noptoB A nnu B 3agenctsoBaH nopT 1, B KaHane npuemMHuka
cooTBeTCcTBYtOWEero nopta A unu B pabotatowiero ¢ noptom 1, ob6sa3aTensHO ycTaHaBnvMBaeTCs
DKUTTEep-aTTeHoaTop. OTa yCTaHOBKA BbIMOMHAETCA MPOrPaMMHO NMPUHYAUTENBHO M HE MOXET
ObITb M3MeHeHa nonb3oBaTenem. lNonb3oBartenbs MOXET NWLWb YBENNYMTL ANUHY Bydepa oT 32 Ao
128. o ymonyaHuto ycTaHaBnuBaeTcs gnvHa oydepa 32 6uTta.

10.1.6 Ucnonb3oBaHue npouenypbl CRC4

Wcnonb3oBaHne npoueaypbl CRC4 MoxeT 6biTb HasHadeHo nonb3oBaTenem. OAHako nporpaMMHO
npouedypa OyaeT [Oes3aKkTMBMpOBaHa, €CNMM  COOTBETCTBYlOWMM obpa3om He 6OyaeT nopaepxaHa cC
NPOTUBOMOMOXHON CTOPOHBI MINHUK.

10.1.7 PeXxum ncnonb3oBaHuA curHana AlS

Bo3MoOxHbI cneayowme BapuaHThl:
+ Enable - pa3pelueHa aBTomaTnyeckas reHepaums curHana Tpesoru AlS (no ymonyaHuio);
+ Disable — aBToOMaTnyeckasi reHepauusa curHanoB TPEBOr 3anpeLyeHa.

AIS
Enable Disable
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10.1.8 Ucnonb3oBaHue curHana RAI

BoamoxHbI cnegytolmne BapuaHTbl:
+ Enable - pa3pelueHa aBTomaTnyeckas reHepaumsi curHana RAI (no ymonyanumio),
+ Disable — aBToMaTu4yeckas reHepauns curHanos RAI 3anpelueHa.

AIS
Enable Disable

10.1.9 BbI60Op UCTOYHMKA ANA HyneBoro Tamm-crnorta (TS0)

[aHHas onuua nossutca B MeHo Setup nopta A TOMbKO MPU Ha3HaAYeHUU pexuma ¢ OOMeHOM TanMm-
cnotamu mexay noptamu A u B. T.e. Tonbko nocre TOro kak B kapTe nopta A OyfeT 3agaHa nepeagpecaums
XO0Ts1 Obl OQHOrO TaM-crnoTa B nopT B.

Hanvuve paHHOM onumu no3BonsieT BblOpaTb UCTOYHMK  (POPMMPOBAHWUS HyNeBOro Tamm-crnota. B
pexume Internal kagpoBble MeTKU 1 Sa OUTbl ANst HYNIEBOro TanM-crioTa opMUPYOTCS B MynbTunnekcope M.
Mpu aTOM Yepe3 Sa GuUTbI MOXeT nepegaBaTbca cnyxebHbin kaHan (FDL).

TS0 Source
Internal FromP3

B pexvnme From PB obecneunBaeTcs TpaHcnauusa Sa GUToOB 1 KagpoBbiX METOK U3 NpMeMHMKa nopta B B
nepegatyuk nopta A, U HaobopoT, M3 Kagpa NpuemMHuMKa nopTa A B Kagp nepegatyvka nopta B. [Ona
TpaHcnsaumm curHanos RAI mexay noptamu A n B TpebyeTcs yctaHoBuTb pexxkum TS0 “From PB” .

B paHHOM pexume ynpaBneHve yganeHHblM MynbTunnekcopoM M MOoXeT OCyLecTBNSITbCS TOJbKO
yepes BbiAENEHHbIV ANA 9TOW Lenun TanmM-croT (cM. nyHKT 10.1.10).

10.1.10 HasHaueHue cnyxebHoro kaHana FDL

CnyxebHbIN kaHan CBA3M ANA TeXHUYECKOro obCnyXxmBaHus MOXeT ObiTb pas3MelleH Monb3oBaTernemM B
Sa 6utax (B NepBoi BepcuMu MporpammHoro obecrnedeHust Ucnonb3yTcs Bce 5 OMT), B BbIOpaHHOM TaniM-
crnoTe Kagpa, Unm xxe MOXeT COBCEM He UCMOMb30BaTbLCS.

OnpegeneHune nos3vuum TanM-crioTa s cnykebHoro KaHana Nnpov3BOAMTCS B KapTe HasHaveHus (onums
Map). Ecnu B kapTe He OygeT BbiOpaHa Mo3vuust 3TOro TamMm-crnota, a B onuun FDL OyaeT BbiOpaH pexum
Tslots, To kaHan NpocTo He ByaeT akTUBEH.

FDL
None Sabits Tslots

Mo ymonuaHuio ansa kaHana FDL HasHayeHbl Sa 6uTbl. Ecnn ke ncnonb3yetca pexum ¢ petTpaHcnaumnen
TS0 w3 nopta A B nopT B, To cneayeT ncnone3osath Ans kaHana FDL oTaeneHbIn TaiM-CnoT.
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10.1.11 BbIGOp YyBCTBUMTENbLHOCTU NpPMEMHUKa TpaHcuBepa (Receiver Gain)

YyBCTBUTENBHOCTb (KOIMULMEHT YCUNEHNST) NMpUEMHMKA BblIGMpaeTcsl Nonb3oBaTefiemM B 3aBMCMMOCTHU
OT [AOJIMHbI NIMHMK 1 ee Ka4vecTBa. [Ansa gnmHHbIX nuHui (long haul) BbiGnpaetcs onums —43dB, a 4nst KOPOTKUX
(short haul) —12dB.3aBoackasa yctaHoBka —43dB.

Port A Setup
JittAt RC gain TCLK

Receiver Gain
-12dB -43dB

Mpu paboTe Ha NMHUAX AnNuHOM cBbiwe 400 meTpoB cneayeT
yCTaHaBnMBaTb MakCuUMaribHbIN KO3 PULNEHT YCUITEHUA NPUEMHUKA —
43dB!

10.1.12 HasHaueHue KapT pacnpeneneHusa Taum-crnotoB ans noptos A n B (Mapping)

B paHHOM pasgene MeHio norb3oBaTernb NPOVM3BOAMT BbIOOP CXeMbl pacnpeaerneHnsl TanmM-CrnoToB Ans
noptosB A unn B no HanpaBneHusam.
Bo3moxHbI cnegytowme BapnaHTbl paboTtel noptoB A u B ¢ dopenmunHrom:

+ oba nopta paboTatoT ¢ PperMMHIoM No egMHON KapTe pacnpeneneHuns;

» 0ba nopTta paboTaloT ¢ PPENMUHIOM, HO KapTbl pacnpeaeneHnsi He3aBUCUMBbIE;

» OOWH 13 NopToB paboTaeT ¢ operMmnHIom, a BToporn 6e3 dperiMmHra (No HanpaBneHuo);
* PEXUM MHBEPCHOIO MyrbTUMNIIEKcopa.

*

oo

B3

oo

[ina nepBoro BapuaHTa cxeMa pacnpeaeneHus oAnHakoBa Afis KaHanoB NpMeMHuKa 1 nepegatymka. Ons
BTOPOro BapuaHTa obecneuvBaeTcsl He3aBucuMas pabota ¢ dpelimMuHrom oboux nopToB M M3 nopTta B
Nnpon3BoauTCS BCTaBKa/BblgeneHne TanM-crioToB B nopT 2 4yepe3 HDLC —koHTponnep .TpeTuin BapuaHT
obecneynBaeT He3aBUCUMMbIV OPEVMUHT NopTa B ¢ nporpamMmmmpyemon KapToin HasHa4YeHus TOMbKO Anst O4HOro
13 HanpasneHun — nopta 1 unu Ethernet.

Bbibop BapumaHTa cxembl 4Ns peanu3aumv onpepensiemMoln nosfib3oBaTenieM KOMMYTAUMOHHOW 3ajauu
ocyLecTBnsieTcd nporpaMMHo 6e3 4ONOMHMTENBHbBIX MYHKTOB MEHIO HA OCHOBE KOHTEKCTa!

Ecnn npu 3anonHeHun KapTbl HasHayeHus nopta A He 3adencTBoBaH nepedaTymk nopta B —
paspeLuaeTcs He3aBUCMMbIA PENMUHT 060MX NOPTOB. BO3MOXHbI crefytoLlme BapmaHThbI:

- B KapTe Ha3HauyeHus nopTta A 3agencTteoBaHbl NopT 1, nopT 2 u Ethernet.B aTom cny4ae nopt B npocto
Ae3aKTuBupyeTcs;

- B KapTe HasHadeHus nopta A 3ageincTBoBaHbl Nniobble ABa agpecaTta u3 3-x. [ng 3-ro agpecaTta
nonb3oBaTernb MOXET Ha3Ha4YMTb KapTy pacnpeaeneHns B kagpe nopta B;

- B KapTe Ha3HadeHus nopTta A 3agencTBOBaHbl oauH agpecat u3 3-x. B aTom cnyvae nomnb3oBaTenb
MOXeT BblbpaTb OAUH M3 OCTaBLUMXCA aApecaTOB W HasHa4MTb AN Hero KapTy pacnpefeneHus.
Beibop onpepensieTcs nepBbiM HasHa4yeHHbIM B kapTe agpecoM. [lonbITkM wMcnonb3oBaTth Aanee
apyrme ucTovHukm Oyaoyt ©OnokupoBaTtbca nporpammHo! B mynbtunnekcope ['M-2  BO3MOXHa
peanu3auns Cxembl KOMMyTaUUnM nokasaHHOW Ha Puc. 22. B Takon cxeme 3aaH KPOCC-KOHHEKT Mexay
noptamun A n B, yactb notoka NMopTta A kommyTupyeTtcs B umndposoin nopt 1, a yactb notoka lNMopta B
KOMMYyTUpyeTCcs B Apyron umdpoBon nopt, B npumepe — B nopt Ethernet. Yucno uudposbix noptos
Ans noptoB A n B MmoxeT 6biTb OT O4HOIO 40 TpexX.
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[IOPT A | [ [IOPT B
1

IIOPT 1 IEthernet

Puc. 22 BapuaHT cxeMbl KOMMYyTaLUU NOTOKOB

Taknm obpasom, NyHKT MeHo Mapping B ycTaHOBKax nopta B MOXeT nosiBUTLCA TOMbKO B Crnyyae, ecriv B
KapTe Ha3HayeHus nopTta A OTCyTCTBYeT nepedatymk nopta B u ocTtaetca no kpawHen mepe OAWH
He3afencTBOBaHHbIM B kapTe nopTa A agpecat. [na BapuaHTa ucnonHeHus mynbTunnekcopa M-2D B
ncnonb3yeTcsl BCEro ofHa KapTa pacnpegerneHnst B KOTOpon NPUCYTCTBYIOT Bcero Asa nopta —IlopT A u nopt
SHDSL.

10.1.12.1 lpoepammuposaHue Kapmbl Ha3Ha4YeHUs1 KaHasoe 0ns1 drop-insert

lMporpammypoBaHue NpPon3BOANTCS MOCNEAOBATENbHLIM Ha3HAa4YeHNEM (agpecauren) KaHanoB B CTPOKE
NPOKPYTKU MeHI0. CTpoKa NMPOKPYTKN COOAEPXKUT HOMEpPA UCXOAHbIX NMO3MLMIA KaHarnoB B kagpe ¢ 1-ro no 31-n u
afpeca HasHayeHus yKkasaHHbIX NO3MLMI NpU pacnpegeneHum notoka AaHHbIX.

Bo3moOxHbI cneaytolme BapnaHTbl Ha3Ha4YeHUs:

“P1” Texywmin Tam-cnoT nepeHanpasnseTcs B NopT 1;

o “PE” Tekywimn TanM-crioT nepeHanpasnseTtcs B nopt Ethernet (Ethernet1);

o “E2” Tekywnin Taim-cnoT nepeHanpasnseTcsa B nopT Ethernet2, ecnu yctaHoBneH moayns ¢
aByms noptamu Ethernet

e “U2” Tekymi Tanm-cnoT nepeHanpasnsieTcd Bo BTopou nopt YIW2, ecrniv BMecTo Moayns
Ethernet yctaHoBneH mogynb BTOporo nopta YIMN2.;

e “PB” TekyluMmn TakM-CcrnoT nepeHanpasnseTcs B nopT B;

e “XX” TeKyLuMIn KaHan nepeHanpaenseTcs B NopT B ¢ nsmeHeHvem Homepa; nosuuum B kKagpe (XX
- HOBbIV agpec No3uumm - Yncno ot 1 go 31);

e “FL” Tekywnit Tanm-cnoT MUcCnonb3yeTcs ANS KaHana TexHudeckoro obenyxmeandmsa — FDL.

OKpaH MEHI0 COCTOWUT M3 ABYX CTPOK NPOKPYTKW. B BepxHen copepkaTcs nocrnepoBaTenbHble HOMepa
NCXOAHbIX NO3ULMA kaHanoB B kagpe ¢ 1-ro no 31-in. B HWXKHEN CTpoke NoA KaXablM HOMEPOM KaHana MOXHO
M3MEHATb agpec HasHa4yeHust Mo3vuuM Npu pacnpegeneHus kagpa. B BuaMmon 4actM CTPOKM MPOKPYTKM
pasMellaeTcs rnone agpecaunm Ha 7 kaHanoB.

01 02 03 04 05 06 07 08 09 10 11 12 13 14..30 31
Pl P2 PB PE 13 17 PE 01 P2 FL P1 PE PE 05..P1 P2

lMpn BxOQe B ONUUIO MEHIO B BMOVMMOW YacTu CTPOKM MPOKPYTKM OyoeT uHANUMPOBaTLCHA 7 adpecHbIX
no3muun HasHayveHus - ot 01 go 07. YcTaHoBKa agpecoB HaunHaeTcs ¢ nosvuun 1. BeibpaHHas anst yctaHoBKu
no3numsl noaceevmBaeTcs ONMHKOBaAHMEM HOMepa B BepxHel cTpoke. [Nepebop BapuaHTOB Ansi BblIOpaHHOWM
no3numMn NpoM3BOANTCS MocnenoBaTeribHbIM HaxaTnem KHonku «OK». AnbTepHaTuBHbIE agpeca Ha3HavyeHus
00pasyloT KonbLO BbibOpa B NO3MLMKM BTOPON CTpokK. Ecnn TpebyeTca nameHuTb HoMep nosvummn B Kagpe, To
cnegyeTt ocTaHOBUTL BblIbOp Ha 5-M BapuaHTe agpecauun. pu 3ToM B no3vumm HasHaveHus Oypet
WHOUUMPOBATBLCS TEKYLLMI HoOMep, Hanpumep ana 10-n — 10.

CmeHa Homepa npousBoauTCs KHomkamun € n =». lNoaTrBepxaeHue BblIbopa NPOM3BOAUTCA HaXaTuem
kHonkn “EXIT”. MNepemelleHre Ha crneayowyro No3nUMI0 YCTaHOBKN — KHOMKOW =». [1o ycTaHOBKM 4 no3uumu
BMAOMMOE OKHO MPOKPYTKM HE CMellaeTcs, Ans Toro, YTobbl o6ecneyntb COXpaHeHWe B MOMe 3peHusl paHee
yCTaHOBIEHHbIE agpeca. A nocne nepexofa Ha 5 nosuuuio, BUAMMas CTpoKa NPOKPYTKU Npu nepexone Takke
nepemMecTUTbCa Ha OAHY MO3MLMI0O BNeBO. Tenepb Npy KaXxaoM CMELLEHVMM Ha criefyloulyio nosvumio bypet
NMPOUCXOAMTb MPOKPyTKa BUOAMMOW 4YacTu Tak, 4Tobbl obecneunTb 0630p 3 npeabligyLumx yCTaHOBMEHHbIX
agpecoB, TeKywuin agpec mn cnegywwme 3 agpeca. [NporpamMmMHO obecnedvBaeTcsl CreXeHue 3a KapTon
Ha3Ha4yeHwus1, YTOObI NCKITHYUTb BO3MOXHOCTb KONMM3MKN Npu YCTaHoBKe. [10 Mepe yCTaHOBKM agpecoB No3nLmn
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npu nepetacoBke, NPOrpaMMHO N3 MHOXECTBAa OOMYCTUMbIX 3HAYEHUI UCKII0YATCA UCNOMb30BaHHbIE agpeca
1 He JgonyckaeTcs pacnpeaeneHne 04HOro kaHarna no HeCKONbK1UM agpecam u T.4.

Ecnn HyXXHO NPOCMOTPeTb HasHayeHne kaHanoB 6e3 N3MeHeHWs COCTOSHUSA, cneayeT nocrnefoBaTenbHO
HaXXumaTb KHOMKy =». Bbixog Ha npeablayLimii ypoBeHb MEHIO MPOM3BOAUTCS MOcneaoBaTenbHbIM HaxaTvem
KHorku Bo3Bpata “EXIT”.

3anucb KapTbl YTEHUA ANS KaHanoB MpUEMHWMKa WM nepegaTyuka Npou3BOAMTCHA He3aBUCUMO. 3anuch
Npon3BOAUTCA B COOTBETCTBUW C KapTOW Ha3HayeHUs TarM-CrioTOB 3aJaHHOW Mnosfib3oBaTenieM C MOMOLLbIO
nHTepdenca nepegHer NaHenu UnNn Xxe 3arpyXeHHon rno ynpasnsowemy nHTepdgency ¢ TepmuHana.

10.1.12.1.1 Pexum mpaHcnsyuu maium-ciiomoe nopm A< nopm B

B oaTom pexume p[faHHble Kadpa npueMHuKa nopta A pacnpefendalTca No  MHTepdencam
nopta 1, nopta 2, nopta Ethernet (unn pononHutensHoro nopta YIMW2) u nepepatynka nopta B. Kagp
nepegatyuka nopta A dopmupyeTcs U3 daHHbIX npuemHukos nopta 1, Ethernet, a Takke M3 Tanm-crnortos
nopta B.

10.1.12.2 Pexxum nepecmaHoeku malmM-criomoe

Ecnun B nosnumsx Tanm-cnoTta B kKapTe 3afaTtb He MOPT, a Homep, To ByaeT NpomnsBoguTCa nepeagpecauns
TaNM-CNOTOB U3 KaapoB NPUEMHMKOB nMopToB A M B B HasHayeHHble MNO3vMUMKM TaWM-CrOTOB KagpoB
nepegatyukoB noptoB A u B. Hanpumep, ecnu B no3uumm kapTbl nopta A ¢ agpecom 5 6yaeT 3agaHo 4ncno
17, 3TO 3HA4MT YTO B 5—0M TalM-CNoTe kagpa nepegaTtymka nopta A OyaeT nepegasatbes 17- TaWM-CNoT M3
kagpa npuemHuka nopTta B. CoortBeTcTtBeHHO, B 17- TalWM-CroT Kagpa nepedartyvka nopta B Oyayt
noMeLLeHbI OaHHble n3 5-ro Tanm-cnota Kagpa npueMHuKa
nopta A.

Ecnu HeobxoamMmo npomnsBecTy nepeHa3HaveHe KOHKPETHOM No3nuum TariM-CcrioTa B kagpe nepegaryvka
nopta B, To cnegyet BbiOpaTb AaHHY0 MO3MUMIO U HaxaTb kHOMKy «OK». [locne 3Toro nosiBUTCS OKHO AJis
YCTAHOBKM HOBOro HasHa4deHus (agpeca) Ans BblOpaHHOro Tamm-crnoTta. Tekyllee 3HayeHue no3nuumn Tamm-
cnota B npumepe «03» 6ygeT 6nnHkoBaTb. Beibopom nobon No3nummn B HAXKHEN CTPOKE MOXHO M3MEHUTb €ro
HasHa4yeHune, B TOM YnCne 1 M3MEHUTbL €ro NONoXeHne B kagpe nepegardvka nopta B.

Timeslot #03 redir
XX Pl P2 PE FL PB 03

Ecnun BbIGpaTh GnuHKytoLWwylo no3numio «03», TO MOXHO M3MEHMTb MOroXeHne (HoMep TaliM-crioTa) B
Kagpe nepegaTynka nopta B. [Ins BbiGopa HOBOW NO3MLMM OTKPLIBAETCH OKHO MEHIO:

New timeslot numb >
01 02 03 04 05 06 07
[euraa kypcop, cnegyet BblbpaTb HYXHbI HOMEP M HaxaTb kHOMKy «OKx». [locne aToro npousonger

nepexoq Ha npeablaylWinin ypoBEHb MEHI0, HO B no3uvumm Homepa Bmecto «03» GyaeT GnmuHKOBaTb HOBbIV
BblGpaHHbI HoMep. [Nepexoabl Ha BepXHUE YPOBHU MEHIO NPOU3BOASITCA NO HaxaTuto kHomku EXIT.

10.1.12.2.1 [Npumep ucnonb308aHUsl NepecmaHoO8KU maliM-c/iomoe

Ha Pwnc.22 nokaszaHa TunoBasi cxema MOCTPOEHUS1 ceTu Mexay ABymsi oducamu. Yepes noptel B
coeguHeHbl yupexaeHdyeckme ATC, a 4depe3 nopTbl A OCYLLECTBNSAETCA TPaHCMOPTUPOBKA KaHaroB 4epes3
kabenbHyto ceTb E1. MNMpegnonoxum, nonb3oBatenb apeHayeT y npoBangepa kabensHoW CeTU orpaHnyYeHHoe
4Yncno TanM-CNoToB. YacTb TanWM-CroToB(HanpuMep nepsBble 6) uMcnonb3yeTcd Ans TPaHCMOPTUPOBKU
TenedoHHbIX KaHanoB. Criegylowme 2 Tanm-cnoTa 3a4encTBOBaHbl AJ19 COeOUHEHUS CErMEHTOB NOKasibHbIX
ceten Ethernet. Kpome Toro, Heo6xoaMMo CoOXpaHWUTb CUrHaNM3aumnto No TenedOoHHbLIM KaHanom B 16-m Tanm-
cnote. nsa Toro, 4toObl MONy4YMTb MNOTHOe, 6e3 nyCcTbiX TanMM-CrOTOB pasMeLleHMe KaHamnoB, Tpebyetcs
nepecrtaBuTb 16 Tanm-cnoT npuemHuka nopta B B nosvuuio 9 kagpa nepegatumka nopta A. B atom cnydae
AN TPaHCMOPTUPOBKM AaHHbIX Mo ceTn E1 MmoxHo apeHgoBaTh 9 nepBbiX TanM-CNOTOB B Kagpe.
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ATC1 ATC2
e

Ethernet Ethernet

nokanbHas ceTb 1 nokanbHas ceTb 2
Puc. 23 lNMpumep noctpoeHUs ceTu Ha ocHoBe MyrnbTunnekcopos 'M

Ha ypaneHHom wmynbTunnekcope 6yaet npoucxoguTb obpaTHas nepecrtaHoBka - 16- Tanmm-cnoT
BEPHETCS HA CBOE 3aKOHHOE MecTo U byaeT ucnonb3oBaH ATC no Ha3HayYeHuto.

HEeMCIIONbL3yeMsle TamM-CJIOTH

0-i1 v///’ls—ﬁ \\\\\\v Kagp NpMeMHMKa nopra B
TaMM-CIoT TaMM-CIoT

0-3 +

TaMM-CJIOT Kagp nepepmaTumkKa nopra A

nopr Ethernet

Puc. 24 MNMepecTaHoOBKa TaMM-CNIOTOB B Kagpe nepegatyvka noprta A

Ona Tpakta npuemMHuk nopta A — nepegatuuk nopta B Oyger BbINONHATbCS obpaTHasi
npouenypa — 9-n TalM-crnoT U3 kagpa npueMHuka byget nepecrasrneH B 16- TanM-CroT Kagpa nepegaryuvka
nopta B.

[ns Toro, YTOObI BbINOMHSANACh ONMcaHHas npoueanypa, HeobxoaMmo B KapTax JIoKallbHOro n yganeHHoro
MynbTUNNEKCOPOB 3adaTb OAWNHaKOBbIN TUM nepecrtaHoOBKU ANA Tanm-crnota 16.
YcTaHoBKa KapTbl And npueeaeHHOro npumMmepa:

01 02 03 04 05 06 07 08 09 10 11.. 15 16..30 31
PB PB PB PB PB PB PE PE 16 XX XX ..XX XX..XX XX

Ha Puc. 25 gemMoHCcTpupyeTca BapMaHT KOMMNEKCHOW KOMMYyTauumn NoTokoB B MynbTunnekcope 'M.Yactb
Tanm-cnoToB M3 kagpa nopta A nepebpaceiBatoTcst B mopT B. [NoTokun nopToB 2 1 1 TpaHCNOpTMPYOTCS B NOPTY
A, a notokn Ethernet ans gByx nokanbHbIX ceTen — B Kagpe nopta B.

TPaHSUT TalM-CJOTa C NepecTaHOBKO

E Kagnp Iopra A : Kanp IopTa B 3
III'} I
v v 1

*

IOPT 2 IoPT 1 ETHERNET1 ETHERNET2

Puc. 25 BapmaHT KOMMyTaLMM NOTOKOB AaHHbIX C NepecTaHOBKOW TauM-CIIOTOB
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10.1.12.3 Pexxum Hezaesucumol pabombl o6oux nopmoe A u B

PeXumbl NMHENHBLIX MOPTOB MOXHO YyCTaHaBnMBaTb He3aBUCUMO Apyr OT Apyra. MNpu 3TOM OAuH nopT
MOXeT paboTtaTb 6e3 KagpoBOM CUHXPOHM3aAUMK, a Aapyron — ¢ dpenmuHrom. MNpu paboTte ¢ hperiMUHIrom
KaXkabl NOpT paboTaeT No cBoen KapTe pacnpeeneHns Tanm-cnoToB. MNpu yCTaHOBKE KapTbl B TAKOM peXxume
nopT A umeeT npuoputeT. Ecnn B ero kapTe 3a4encTBOBaHbI onpeaeneHHble LMgpoBble NOPTbl, TO OHU YXKe He
MoryT BbITb MCNONb30BaHbI B kapTe nopTa B.

Mpn oWKMBOYHBIX OENCTBUSX onepaTopa, KOTopble NpuBeayT K KOHMIMKTY Npy pacnpegeneHun TanMm-
CNOTOB, MpOrpaMmMHO OyaeT YCTaHOBMNEH AaHHbIA akT. [Mpu NonbiTke COXPaHWUTb YCTaHOBOYHbIE MapamMeTpbl
coaepxalime owmnbKy 6yaeT MHOULMPOBATLCS COOOLLEHNE C YKasaHMEM TUNa oWwnbKN, HanpumMep:

Map conflict
Pl in PA & PB

CoobLeHre ykasbiBaeT Ha NOMbITKYy OAHOBPEMEHHOIO MCMONb30BaHMSA TanM-CroToB nopTtoB A n B ans
pasmelleHus notoka nopta 1. CnegyeT HaxaTb MOOYl0 KHOMKY, YTOObI BbIATYM B OCHOBHOE MEHID, 3aTeM
HeoOX0AMMO BOWTM B OMNUMIO YCTAHOBKM KapTbl U M3MEHWUTb pacnpefeneHve TaiM-cnoToB, YToObl UCNpaBUTb
owmbky. Ansa ncnonHexnus M'M-2D nopTel A n SHDSL paboTtatoT no eauHon kapTte Bcerga.

10.1.12.4 lIpoepammupoeaHue HanpaesieHus

HaHHasa onuusa peanuayetca AOns pexvma paboTel noptoB A unu B 6e3 dperiMuHra, a takke ecnm
ncnonb3yeTcsl He3aBucMMas kapta ansa nopta B. B nepBom criyyae nonb3oBatenb onpeaensieT HanpasreHue
Ans HedpperMmpoBaHHbIX MOTOKOB NopToB A unu B — B nopT 1 nnu B Ethernet. A ana BToporo — ncnonb3yemolii
B kapTe agpecart ans noprta B. Ecnu yctaHoBneH moaynb asorHoro Ethernet, To kaxabii 3 NOPTOB MOXET B
pexume 6e3 pperiMmHra HanpasneH B CBOW NUHEVHLIN nopT A nnu B.

Direction
Portl PortE PortE2

Mpu yctaHoBke mMoayns BToporo nopta YIU-2, To B pexume 6e3 peliMrMHra ero notok Takke MOXeT
ObITb HanpaBreH B OOUH U3 JIMHEHbIX MOPTOB.

10.1.13 PeXuM nHBepCHOro MynbTUNEKcopa

B pexxume MHBEPCHOro MynbTUMIEKCOpa UCNOb3YHTCA 2 KapTbl HasHadeHus gnst nopta A n B.
KoHkpeTHOe Ha3HayeHue TaM-CrnoTOB MO KapTaM NPOM3BOAMTCS MPOrPaMMHO Ha OCHOBAHMU 3as1BKU
none3oBaTens. B cooTBeTCTBUM C 3a5BKOW Ha UCMOMb30BaHNE KaHarnbHbIX PECypCOB NPOM3BOANTCS
nporpaMmmmpoBaHme KapTbl Ha3Ha4YeHUs TalNM-CNOTOB Afsl KaapoB TpakToB NopToB A u B. Mpu Bxoae B MeHI0
KapTbl MO YMON4YaHUIO BECb pecypc kaHana obpasoBaHHoro noptamu A n B — 3968 kGanT/c HasHavaeTcsa ons
nopta 1.

Monb3oBaTenb MOXET Ha3Ha4YMTb U Pe3epBHYLO KapTy, KoTopasi by4eT NCcnonb3oBaTbCs MpU aBapuiHOM
nageHun noboro n3 kaHanos nopta A unu B.Ecnn He HazHavaTb pe3epBHYIO KapTy, TO MPU aBapUAHOM
nafeHun OQHOTO M3 KaHanoB nepefava gaHHbIX Npon3BoaMTCcs He bygeT(kapTta nycras). [pasuna
3anoriHeHNs KapT OAMHAKOBbI ANsi OCHOBHOIO U aBapuiiHOTO pexxumoB. CrneayeT yyYecTb, YTO B aBapUMHON
KapTe He noadepxmBaeTcs nopTt2.

Bug okHa MeHo npu Belbope KapT OCHOBHOM N pe3epPBHON:

INVMUX Requests
Active Reserved

OkHo ans YCTaHOBKU 3aABKU O11A TpachKa NOPTOB:

Tot=1728K P1l=128K
Portl Port2 PortE PortE2

Foe Tot=1728K — cymmapHasi CKOpOCTb nepegadn, KOTopas onpenensieTcsas BCeMWM COCTaBNSAOLLMMU
CKOpOCTEN BCEX MOPTOB, KOTOPbIE HA3HA4YEeHbI NOMb30BaTENEM A1 TPAHCNOPTUPOBKK Yepes nopThl A 1 B.

[Nns yCcTaHOBKWN HYXHbIX CKOPOCTEN Nepeaayn yvyacTBYHOLMX B TPAHCMOPTUPOBKE AaHHbLIX OT LIMPOBbIX
NnopToB, CreayeT BbiOpaTh Kaxabli NOPT U AN HEro YCTaHOBUTbL HYXKHbIA MapamMeTp CKOPOCTH.
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Hanpumep, ecnn GygeT yctaHaBnuBaTbCA CKOPOCTb ANt mopTa 1, TO OKHO MeHw OyaeT BbirnsgeTb
cnegyowum obpasom:

Portl MAX=3968K
Current=324K

'oe Port1 — Ha3BaHWe nopTa.

MAX=3968 — makcumanbHO JonycTumasi CKOpOCTb Ans nopTtal B Tpaduke CyMMapHOro kaHana.
Bbluncnsetca kak pasHOCTb MeXAy MakCMMarbHOWM CKOPOCTbIO AN CyMMapHOro kaHana (3968 kbut/c) u yxe
ncnonb3yemon ApyrMMu 3asaBrieHHbIMU nopTamu. B gaHHom cnyyae gBa Tanm-cnota nopta Eth1 (128k6wut/c)
paHee Obinu 3asBreHbl B KapTe HasHayeHus nopta Eth1.

Current=324K - 370 Tekyuwlee 3HadeHMe CKOpPOCTU nNepedayn pJaHHbiX nopTtal 4yepes kaHan
obpasoBaHHbIN noptamn A n B.

3HauyeHune ckopocTn nepenadm nopta’l MOXET ObITb YBENMYEHO UM YMEHbLUEHO KHOMKaMy € n = . Ecnn
BmecTo nopta Ethernet yctaHoBneH moaynb BToporo nopta YIA-2, To Bmecto meTku PortE 6ypet
nHanumpoBaTbest PortU2. Ecnun e ycTaHaBnmBaeTcs Moaynb ¢ AByMst nopTamu Ethernet, To 6yget
nHguumposatbcs PortE1 n PortE2.

[nga pepaktupoBaHusa pecypca criegyeT Haxatuem kHonku ENTER BbibpaTtb kaHan, Hanpumep, nopt 1.
Hdanee, Haxumas KHOMKM € M =» MOXHO yBenuuMBaTb UMM yMEHbLUATb MPOMYCKHYD CMOCOBHOCTb Ans
BblIOpaHHOro nopTa.

Tarke HaszHavyaeTcs u pecypc and nopta 2 (ot 0 go 192 kbut/c).

MpviBeOEeHHbIV anroputM HasHayeHWsl TalM-CrOTOB MO3BONSET OAHO3HAYHO pacnpefensiTb KaapoBble
30HbI A4ns 060MX MyNbTUMIEKCOPOB U 0becneyvmBaTh COrnacoBaHHyo paboTy kaHana.

B kauvectBe VICXO,IJ.HOI;I I/IHC*)OpMaLLI/II/I AOCTaTO4YHO WMMeTb oOAuHaKoBble 3adBKM Ha WCMNOosfib3oBaHUE
pecypcoB C obenx CTOPOH KaHama, Y4TO ynpoliaeT npouedypy HacTpPOMKM napameTpoB u obecneuvBaeT
HageXHOCTb UX COrMacoBaHus.

10.1.13.1 Paboma e asapuliHOM pexume

Mpu paboTe B pexume MHBEPCHOTO MYINbTUMMEKCOpa BO3MOXEH BPEMEHHbIA MN MOCTOSHHBLIA OTKa3
ogHoro M3 kaHanoB (nopta A unu B). [Ons aBapuiiHbiX BapuaHTOB WCMOMb3YOTCA pPe3epBHble KapThbl
pacrnpefeneHns, KoTopble MO3BOMAT NnoadepXvBaTb (PYHKLUMOHUPOBaHWE KaHarna ¢ yCeYeHHOW NponyCcKHOW
cnocobHocTblo. Mpu nageHun B npouecce paboTbl 0QHOMO U3 MOPTOB BLIMOMHATCS Crieaytolmne OeNcTBUS:

v nporpaMMHo onpenenseTcs akT 3Toro cobbITUS;
v/ oCTaBLUWIACA KaHan nepeHacTpavBaeTcs Ans paboTbl B JIOKanbHOM peXxuMme Mno aBapuinHoi
KapTe, KoTopas Obina npeasapuTenbHO onpeaerieHa nonb3oBaTenem.

OcobeHHOCTM MCMONb30BaHMSA aBapUIAHON KapThbl:
1. ABapuiHas kapTa He noggepxueaeTt nopt 2!
2. Ecnu nonb3oBaTenb Ha3Ha4YM CMHXPOHM3ALUIO NepeaaTymMkoB TpaHcMBepa oT nopTta 1, To pexum
aBapuNHOM KapTbl He ByaeT nogaepxunBaTbcs!

YcTaHoBKa paspsifa pexxvMa MHBEPCHOro MyrbTUMMEKcopa annapaTHO BKOYaeT PeXum UCrosb3oBaHUsS
3MaCTUYHOM NaMATM B TPaKTax NPUEMHUKOB C CUHXpOHU3aumen ot YactoTel RCLKA (curHana cMHxpoHu3aumm
OaHHbIX NMpUeMHMKa nopTa A), a Takke HacTpauBaeT HanpaBlieHWe CUrHanoB KagpoBOW CUHXPOHM3AUMK ONs
corrnacoBaHHoM paboThbl MPUEMHUKOB M NepeaaTyMKoB.

3ENAKC 'M-2 © 2005 3enakc 43



10.1.14 OnuwusA Preset

Bug okHa meHto npu Beidbopa onuun Preset:

Preset
Factory PA->XX PA->P1 PA->PE PS->XX PS->P1 PS->PE

10.1.15 BctaBka IDLE koaoB B HeucnosibdyemMmble TauM-CnoThbl

Ong noptoB A n B B nosvuusax Heucnonb3yembix TaWM-CrOTOB KaApOB NepefaTyMkoB OOSKHbI
BCTaBNATCS (PUKCUPOBaHHbIE MOCTOSAHHbIE (ldle) koabl nMpu3Haka nycton nosvuun. MNMpu HasHa4YeHun KapThbl
pacnpefenenns TanM-cnoToB B MeHo Mapping 3Tv nNo3vumMmM MMEKT CUMBOSIbHOE 0003HadeHne XX. A noka
npegnonaraeTcsi OCYLLECTBMSATb BCTAaBKy (PUKCUPOBAHHOIO 3HadeHus d5h.

PA Setup
CRC4 On Idle FDL

Idle code
0xD5 0x00

PekomeHayeTcsa yctaHoBka HeHyrnesbix IDLE kogoB ansa pexuma ¢ ucnonb3oBaHnem AMI kogmpoBaHus
6e3 ckpembnepa.

10.1.16 BbI60Op UCTOUYHMKA CMHXPOHM3auun ana nepepatymka (TCLK Source)

[onyckatoTcs cneayowmne BapyaHTbl CUHXPOHU3aUMM nepepaTymkos noptos A n B:

> Internal - CMHXPOHU3aLMSA OT BHYTPEHHENO CUCTEMHOIO KBapLEBOro reHepaTopa.
OSC - cMHXpOHU3aUua OT LeHTpanbHoro reHepartopa 2048 kl'u.
RCLKA - cvHXpOHM3aLmMsa YacTOTON TakTUPOBAHMSA AaHHbIX MPUEMHMKa nopTa A,;
RCLKB - cMHXpOHM3aLmMsi 4acTOTOM TaKTUPOBaHUSA AaHHbLIX NpUeMHuKa nopta B;

Port 1 - cuHxpoHusaumsa curHanom GAMNY, npmesasanHoro k Yyactote CLK nopTa 1
PortU - cvHxpoHusauusa curHanom PAMNY, npuessaHHoro k Yactote CLK BToporo nopta YIW-
2(ecnn yctaHoBneH mogyne BToporo nopta YIn-2).

VV V VY V

Onsa ncnonHenus N'M-2D nepepatymk nopTta A Bceraa CUHXpPOHU3NPYETCS OT NPUeMHMKa nopra
SHDSL!

I'IpaBMna BbIGOpa UCTOYHUKA CUHXPOHU3auun Ansa ceten nepenayun AaHHbIX:

CVHXpPOHM3aLMI0 OT BHYTPEHHENO WUCTOYHMKA MOXHO WMCMOMb30BaTh B TEX CryyasiX, Korga HeT Kpocc-
KOHHekTa nopT B - nopt A. Ecnu xe mncnonb3yetca cxema ceTu, NpUMep KOTopon nokasaH Ha Puc.25, To
BO3MOXHbI ABa BapMaHTa CXEM CUHXPOHM3ALUN:

A. lNepepnava gaHHbIx oT ATC1 k ATC2 BefeTcsi ¢ CMHXpOHM3aUmMen nepedatymka kaHana E1 ATC1.
[na atoro TpebyeTcs yCTaHOBUTL CrieayloLme peXUMbI:
Mepenatunk nopta A N'M2-1 cuHxpoHeH ¢ npuemHnkom nopta B (onumsa RCLKB, TCLKA=RCLKB)
Mepepatunk nopta B NM2-2 cuHxpoHeH ¢ npuemHmnkom nopta A (onums RCLKA, TCLKB=RCLKA)
Mepemaya gaHHbIX oT ATC2 k ATC1 BegeTcsa € CUHXpPOHM3aumen nepegatymka kaHana E1 ATC2. [ns atoro
TpebyeTcH yCTaHOBUTL Crieaytolmne pexumbl:
Mepepatunk nopta A NM2-2 cuHxpoHeH ¢ npuemHnkom nopta B (onuma RCLKB, TCLKA=RCLKB)
Mepepatunk nopta B TM2-1 cuHxpoHeH ¢ npuemHunkom nopta A (onums RCLKA, TCLKB=RCLKA).

B. B obonx TpakTax nepegadv ycTaHaBNMBAETCHA eduHasi CMHXPOHM3auwusi, Hanpumep OT nepepartyvka E1
ATC1. Ons atoro B HacTpoikax ATC2 HyXHO BbiOpaTb PeXuMM CUHXPOHU3aUMM nepegaTyMka OT CBOEro
npuemHuka. ns nepenatymkos MynbTunnekcopos 'M aecTByeT cxemMa CUHXpOHM3aUuKn BapuaHTa A.
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'M2-1 TM2-2

PB PA PA PB

F’ Ethernet Ethernet

JIoKankHass ceTb 1 JIoOKanbHasI ceTb 2

T AL,

Puc. 26 BapnaHT nocTpoeHUs1 ceTu nepenaym AaHHbIX HA OCHOBe MynbTunnekcopos 'M

Ecnu no kakum—nubo npuumHam B TpakTe nepedaym OyayT MCNONb30BaTbCA HECKOBKO WMCTOYHMKOB
CYHXPOHM3aLMK, TO B annapartype MynbTunrekcopa OyaeT BKYaTca anactuyHas namatb Ha oavH kagp. B
3TOM cfny4yae Heu3bexHO nosiBieHMe CNUMOB - MNpOoMafaHust [LaHHbIX BCMEACTBME NPOCKanb3blBaHMS
3nacTUYHOM NamsATH.

Ecnu B KaHane ucnonb3yetcsa anacTuyHasl namsTb, TO 3TOT ¢hakT OygeT oTMeYeH B OKHE COCTOSIHUS
cooTBeTcTBYytoLLero nopta (cm.n 7.1.1). Ons toro, 4tobbl yBMAETb 3TO, CneayeT HaxoOsCb B OKHE COCTOSIHUSA

Habngaemoro nopTa HaXaTb KHOMKY E>, 4YTOObI nepel?m/l B cneayrwuiee OKHO, rae nHonunpyeTca CoctodaHune
anacTUYHOM NamMATU B JaHHOM nopTy:

PA ELASTIC STOR STAT
RON RSLIP TON TSLIP

lne:
RON — Receiver ON — snactnyHas namaTtb BKIOYEHA B KaHane NpMeMHuKa;
TON — Transmitter ON — anacTuyHasi namMaTb BKMNOYEHA B KaHane nepeaaryuka;
RSLIP — ecTb npockanb3biBaHne B bydepe arnacTu4Hon namaTv NPUEMHUKa;
TSLIP — ecTb npockanb3biBaHve B Bydepe anacTMYHOM NamMsaTu nepegaryuka.
EcTecTtBeHHO, 4TO ByayT MHAMLMPOBATLCS TOMBKO T€ COCTOSIHUSA, KOTOPbIE UMEIOT MECTO A1 BbIGpaHHOro
pexnma CUHXPOHU3aLMK.
Ecnn B kauyecTBe UCTOYHMKA CUHXPOHM3aumMM HasHadeH curHan CLK ogHoro mn3 noptoB YIN-2, To and
nprYeMHUKa BTOPOro nopta bygeT Ncnonb30BaTbCs TONBKO PEXMM BHYTPEHHEN CUHXPOHM3aLNN.

CnepyeT yuuTblBaTb, YTO BKIHOYEHME 3MACTUHHOM MamsATW, HanpuMep B KaHamne npueMHuka nopta A,
OyneT npMBOAMTL K CrvMnaM BO BCEX TpakTax LMPOBbIX MHTepdeNcoB, KoTopble 0Opa3oBaHbl U3 MOTOKOB
npuemHuka nopta Al

Mprmep Takon cxembl KOMMYTaLUN:

B mynbTtunnekcope NM-2 3agenictBoBaHbl nopThl A 1 B.Yactb Taim-cnotoB nopta A npokuabiBaloTCs B
nepegatyuka nopta B, a yactb B nopt 1. MNonb3oBatenb HasHauun cuHxpoHusaunio TCLKA=RCLKA wu
TCLKB=RCLKA. JlornyHee 6bino ucnons3oatb cxemy TCLKA=RCLKB, a BbliGpaHHbI/ TN CUHXPOHM3ALMUN
nepegatunka nopta A npuBesn K WUCMOMb3OBaHWIO 3NAaCTUYHOW NamsATM B TpakTe npuemHuka noprta A.
Cnepncteyem Takoro Bblbopa CTano nosiBfieHMe CrvnoB He TOMbKO B KaHamne noprta A, a Takke W B TpakTe
nopta 1! Cnunbl B nopTy 1 npuBOAWAM K NOMMYECKOMY MageHWI0 KaHana AaHHbIX uaywmx yepes noptil, u
BbI3Banv yAUBIIEHVE 1 OrOpYeHMe Nonb3oBaTens.

PekomeHaauma: nocne nNpOBEAEHUS HACTPOEK, MpoBepbTe MoXanyWcTa OKHO COCTOSIHWE FUHENHbIX
nHTepdercos (cm.n 7.1.1)., 4tobbl y6eamTbCsl YTO Ball BbIOOP CUHXPOHM3ALMM HE NPUBEN K HexXenaTernbHOMY
NCMNONb30BaHMIO 3N1ACTUYHON NaMsATK.
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10.2 YcTtaHoBKa pexuma nopta 1 B CHHXPOHHOM pexume

B naHHOM MeHIo oGecneunBaeTcs BbIGOp OCHOBHbLIX 6a30BbIX NapaMeTpoB nopTa 1.

Monb3oBaTenieM MOXeT GblTb OnpederneH pexuM paboTbl MopTa — CUHXPOHHBIV (MO YMOMYaHWo) unm
ACVHXPOHHbIN. Ecnu B no3vumu pexvmMa BepxHel CTPOKM BbIGPaTb ACUMHXPOHHBLIN pexum Async, TO
ABTOMAaTWYECKU U3MEHUTLCSA COAEPKUMOE MEHIO B HXKHEW CTPOKE MPOKPYTKM.

10.2.1 CTpyKTypa MeHI ycTaHOBOK nopTta 1

Setup Port 1
Sync Sync/Async

Params Phasing A | Disable (default)
| Enable

Phasing B | Disable (default)
| Enable

Polarity > | RXDN/RXD |
| TXDN/TXD |
| TXCN/TXC |
| RXCN/RXC |
| CLKN/CLK |
RX_Sync |TxC/CLK
Circuits DCD - | Line
| Active
| Line&DTR
CTS - | Active/Delay
DSR - | Active/FollowDCD
DTR - | Normal/lgnore
MyHkTBl Phasing A 1 Phasing B nosiBnioTca B MEHI0 YCTaHOBKM nopTa 1 TOMNbKO B CUHXPOHHOM peXume, U
TONbKO €CNM B YCTAHOBKAX PEXWMOB IMHENHbIX MoptoB A wnu B 6Gbina HasHauyeHa CUHXPOHM3aLMSA

nepegatuuka (TCLK) ot nopta 1.

Bug okHa MeHto nopTa 1 BEpXHEro ypoBHS:

Portl Parametres
Syme Param Circuits

MeHio BTOPOro ypoBHS Ans nopta 1 KOHTEKCTHO 3aBucumoe. CTPyKTypa MyHKTOB MEHI0 BTOPOro YpOBHS
3aBUCUT OT BbIBpaHHOro pexuma nopta 1 Sync/Async (CUHXPOHHbBIN UM aCUHXPOHHLIN).

BapI/laHT WMHOMKaUMN OkHa MeHio Params ans CUHXPOHHOIO pexnma pa6OTbI nopta 1:

Portl sync params >
Polarity

BapuaHT nHavkaumm okHa MeHio Params [nst acMHXpOHHOO pexvma paboTbl nopTta 1

Portl async params >
Bit rate Stop bits
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Ons CUHXPOHHOIO peXXnma ncnosb3yeTca HaCTpOVIKa cnegyrwmx napameTpoB nopTa:

® MNCTOYHUK CMHXPOHM3AL MM NMpUEeMHUKa RX_Sync

e [ONSAPHOCTM CUrHanoB nopta 1 Polarity

e CXeMa UCMosib30BaHUA CUTHANbHbIX JIMHUNA Circuits

® 1CMOMb30BaHME CreLmanbHOro pexmma asmpoBaHms CUHXPOHU3aUUM AaHHbBIX MPUeMHMKA OT

TaKTOBOro curHana nepepatyuka - Phasing RxD

Ons yctporicte DCE gaHHble nepegaTtyvka Bcerga Taktupylotcsa curHanom RxC. [JaHHble npuemHuka B
crlydyae BHYTPEHHEW CUHXPOHM3aLuMKM TakTupytoTcs oT curHana TxC wnu ot curHana CLK npu BHelHen
CVHXPOHM3aLUnN.

MopT 1 MmoxeT 6bITb Tonbko DCE ycTponcTBOM!

[aHHble NpuemMHMKa 1 nepegartymka nopta 1 MOryT TakTMpoBaTbCHA OT BHYTPEHHUX FreHepaTopoB OMTOBON
ckopoctn (Internal), unm xe oT BHewHero ucrouHuka (External). CkopocTb nepegjaum ycTaHaBnMBaeTCs
NPOrpaMMHO Ha OCHOBaHWUM KapTbl HA3HAYEHUS TalM-CIriOTOB, 3a4aHHONM nosnb3oBaTenem. CKopocTb kpaTHa 64
KbuT/c (Rate=64*n) n onpegenseTca YMCrnom Tanm-cnoToB, BbIOpaHHbIX 451 KOMMYyTaumMn B NOTOK nopTa 1.

CkopocTb nepefaym AaHHbIX ans nopta 1 otobpaxaeTcs B OKHe COCTOsIHUS nopTa 1 1 MOXeT npuHMMaTh
cnegyrowmne 3HadveHuna: 64, 128, 192...2048 kbur/c.

10.2.2 YnpaBneHue NONAPHOCTbLIO CUrHanoB nopta 1

Ona vHankaumm coctosHua nonsipHocTn curHanoB: RxD, RxC, TxD, TxC, CLK B HasBaHue curHana
cnpaBa pononHsetca cumBon nongpHoct N (normal) wrm | (Inverse). TonoxuTensHOW NOMSAPHOCTM
COOTBETCTBYET MHAMKauus, Harnpumep, RXDN.

Portl polarity
RxDN TxDN RxCI TxCN CLKN

Mpy N3mMeHeHUM NONSIPHOCTU B TPUITEPHOM peXUMe B Ha3BaHWM pedakTMPYyeMOro curHamna uameHsieTca
TONMBbKO MpU3HaK nonsipHocTu. Mo ymMonyaHuio MOMsIPHOCTb BCEX CUrHanNoB YCTaHaBMMBaEeTCs HOpMalbHOMN
(monoxwutenbHon). [Onsi CMeHbl MOMNAPHOCTM curHana criegyeT BblbpaTb KOPPEKTUPYEMYH MO3ULMIO,
nepemellas OKHO B CTPOke MpokpyTku. [anee crnepyeT Haxatb kHorky “OK”. Npu NOBTOPHOM HaxaTum Ha
kHonKy “OK” nonspHOCTb OnsATb CTAHET HOpManbHOW. s BbIXO4a M3 OMUUN MEHI0 CrefyeT HaXaTb KHOMKY
“EXIT.

DCE IIPMEeMHNUK nepenaTumMK DTE
COBUT'OBHII permcTp| t3 t line TxD| t2 CIOBUT'OBHI PEI'MCTP
IIpMeMHMKa < repegaTdumka
JINHWUSA
nepemaTunk IIPUEeMHUK

t0 CLK | tl
>
t line |

Puc. 27. MyTb NpoXoXaeHUsi CUHXPOHU3aLMUN U JaHHbIX

Ha Puc. 27 nokasaH nyTb NPOXOXAEHUSI CUrHana CUHXPOHU3aLMK U OaHHbIX. MOXHO 3amMeTWTb, YTO Mpu
TaKOM PEeXMme CUHXPOHU3aLNN KPUTUYHO 0BLiiee BpeMs NPOXOXAeHUA AaHHbIX, KOTOPOe 3aBUCUT OT 3afepKKu
curHana cuHxpoHusauuun. O6liee Bpems 3aOepXKu AaHHbIX OT NepeaHero PpoHTa TaKTOBOrO cuUrHamna Ha
ctopoHe DCE [0 nosiBneHusi cooTBeTCTBYIOLLEro 6UTa AaHHbIX Ha BXOAEe CABWIOBOIO permcrpa Ha CTOpoHe
DCE cknagblBaeTcsl U3 CyMMbl 3afiepXeK Ha BCEM TpaKTe:

T = S(10+t1+t2+t3+2t line)

3agepkka Ha NpMeMHUKe 1 nepegaTynke TpaHCMBEPOB NeXnT B npegenax ot 25 ao 50 He. 3agepkkon Ha
MIMHUM 1 Ha NOTMYECKMX 3NeMeHTax B NMPUEMHbIX U nepefaroLimx TpakTax MOXHO npeHebpeyb, XOTs UX BKnag
MOXeT cocTtaBuTb 5-10 Hc. B utore nonyyaem 3agepxky ot 100 go 200 Hc. Ha manbix cKOpOCTsIX nepegayn,
roe nepvopg TakToBoro curHana cocraensiet 400Hc n Gonee (Yactota meHee 2.5MIy), Nnpobrem He BO3HMKaET.
Mpn ucnonb3oBaHUK pexuma MHBEPCHONO MyMbTUMNIIEKCOpa CKOPOCTbL nepedayn B nopty 1 mMoxeT gocturatb
3968 kl'u. lNMepuopg TakToBOro curHana coctaBuT 252 Hc. Casur ganHbix (100-200 HC) no cpaBHEHWKO C
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nonoxeHnem poHTa PUKCaLN OKaXKETCA B OMACHOW 30HE M NpY 9TOM (PUKCaUMA OaHHBbIX MOXET NPOXOANTb
Kak pa3 Mo rpaHvue CMeHbl JaHHbIX. Takasi cuTyaumsi npyMBedeT K owmnbkam B kaHane npv npveme. Ons toro
yTobObl M3bexaTb nNogobHOM cuTyaumm nNonb3oBaTeflb AOJMKEH MNEPEKNoYUTb MNoMspHOCcTb curHana RxC.
[anHble 6yaoyT dmkcmpoBaTbCa NO ApYromy (PpPOHTY TaKTOBOrO CurHana, KOTopbii He OyaeT nonagatbh Ha
MOMEHT CMeHbI AaHHbIX U Npobnema GyaeT pelleHa.

M3MeHeHMe NOmnsipHOCTM APYrMxX CUrHamoB MoxeT ObiTb MONe3Ho Ans OnepaTMBHOrO WCNpaeneHus
OLWMOOK, BO3HMKLINX BCIEACTBUE NepenyTbiBaHWs MOMSAPHOCTM OOHOMMEHHBLIX MPOBOAHMKOB CUIHarioB Mpu
MOHTaXe UHTepdENCHbIX kKabenen.

10.2.3 Bbi6Gop curHana CUMHXpOHMU3aUum ANA AaHHbIX NpueMHuka nopra 1 (RX_Sync)

Mo yMOMYaHWO, CUHXPOHM3AUMS LaHHbIX NPUEMHMKA npousBoauTcs no curHany TXC, opgHako B
OTAENbHbIX Cny4asix, Koraa CUMHXPOHU3auusi Bcero 06opyaoBaHNs B CeTUM BeAeTCs OT €OMHOro UCTOYHMKA, a
Ons nogkntoveHus K nopty 1 BHewHero ycTponcTtBa mcnonbdyetcs kabenb DCE-DCE, moxeT BO3HMKHYTb
HeobXo4MMOCTb CUMHXPOHM3NPOBATb [OaHHble OT BHewHero curHana CLK. MiMeHHO gns aToro crniyyas wm
npegycMoTpeHa AaHHas onuus.

10.2.4 Bbi6op cxembl ynpaBneHua uensamm DSR, DCD, CTS, DTR nopTta 1

MopT 1 B mynbTunnekcope 'M Bcerga siensetca DCE  yctponctesom u uenm DSR, DCD, CTS saenstoTcs
BbIXOAHbIMW. Jlornky dYHKLUMOHUPOBAHUS [OaHHbIX LUenen, a Takke noruky BxoaHou uenn DTR MOXHO
onpegenutb B MeHto Circuit.
10.2.5 CneuunanbHbIV PeXXUM CUHXPOHM3auun nepepgatymka nopta 1 (Phasing)

OTgenbHbIi NyHKT MeHo (Phasing) npousBoouT YCTaAHOBKY CMELManbHOro pexuma CUHXPOHU3aumm

notoka AaHHbIX nepegatynka nopta 1 (RxD) oT curHana cMHXpoHU3auumM AaHHbIX NnpueMHuka — curdana CLK
unum ot TxC.

Portl sync params
Polarity Phasing

Onuwms Phasing RxD HaxoauTcsa B ycTaHOBKax nopTta 1 1 JocTynHa And nofb3oBaTensi Npu BbIMOSTHEHWM
OBYX ycnoBusx — nopt1 AOMmKeH yyacTBoBaTb B KapTe NOOGOro M3 JNMHENHbIX MOPTOB M CUHXPOHM3aLUS
nepegarynka gaHHOro noprta AosfmkHa 6biTk BblbpaHa oT lMopTta 1! B npotMBHOM cnydae Ha akpaHe YKKU He
OyoeT nHavKaumMm Ons yCtaHoBKM AaHHOro pexuma! Ona BkAYeHMs chneuuanbHOro pexmma norb3oBaTterb
BbliGupaeT onumto Phasing RxD — Enable. No ymonyanuio (Factory Setting) onums BeikntodeHa - disable.

Phasing RxD
Disabled Enajbled

O6uwas cxema OPMNPOBAHUSA CUTHANOB CMHXPOHM3aLUM B CUCTEME Mepeaayun AaHHbIX NokasaHa Ha Puc.
28. CurHan cunxpoHmusaumm RCLK Bcnegctamne Sync Loopback daktnueckn cunxponeH TCLK, Ho Bcnieactame
HenpeackasyemblXx 3afepXek B (U3MYECKOM KaHane MOoXeT wuMmeTb asoBble dnykTyaumn. [ns
KOMMNeHCcMpoBaHusa drnykTyaumin B kaHane npuvemHuka nopta A ucnonb3yetca OydepHas namartb. [NMamsTtb
Ncnonb3yeTcs Kak Crnaxusawowmn punbTp 1 nepenonHeHns Hukorga He npoucxoaut. T.e. TCLK=RCLK Ha
HEKOTOPOM MHTepBarne, a pasmep dpnykryaumm RCLK He npeBbIlaeT HECKOMNbKMX TaKTOB.
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PHASING MODE

DCE2
RSER RxD RxD
—XZ><XFT npuemsnx "RCLK. BUF > ———
—— —
rd
TSER
i TxD TxD
| mepenaTumuk -
X< P ey I
wWT CLK RxC
TCLK <
TxC
2048kI'n DPLL g 3o >—
PY\TxC

Puc. 28. Cxema cneyuanbHOro pexuma cMHxpoHusauum gaHHbix RxD n TxD ot CLK

Ecnn B onumn cuHXpoHM3aumm nepegatymka nopta A BbiOpaH nopT 1, TO TakTMpoBaHME nepegaryuka
nopta A npoussoauntca curdanom GAMY 2048Kruy dasmpoBaHHbiM 0T curHana CLK.

Ecnu ana kommyTaumm gByx noptoB 1 B mynbTunnekcopax I'M npumeHsiercsa kabenb DCE-
DCE (YNUN-2-27), To ana 0601Mx CTOPOH AOMKHA ObITb YCTaHOBJNIEHA ONUUS BHELUHEN
CUHXPOHM3aUUM NpMeMHUKa nopTta 1, a B Ka4eCcTBEe UCTOYHUKA CUHXPOHU3aL MK Ansa nopTta A
(B) momkeH 6bITb BblOpaH nopt 1!

10.2.6 Mepenayva CTPYKTYPUPOBAHHOIO NOTOKa AAaHHbLIX Yepe3 KaHan V.35

B mynbTtunnekcope N'M-2 npegycMOTpeH pexum nepefadn CTPYKTYPUPOBaHHbIX AaHHbIX MOCTYNaloLWmX OT
nHerHbIX nopTtoB E1 nnn SHDSL B cnHXpOHHLIN KaHan V.35.

Mcnonb3yst AaHHbIN PEeXUM, MOXHO BblOerNUTb MPOU3BOSILHOE YMCMO TalM-CrnoToB U3 kaHana E1 wnu
SHDSL, go6asutb kagpoByHO METKY M HanpaBUTb KOMMO3UTHBIA MOTOK B CUMHXPOHHbIM NopT1. COo CTOPOHbI
YCTPOWNCTBA , MOAKITHYEHHOIO K NOPTY 1 3TOT CTPYKTYPUPOBAHHbIM MOTOK MOXET ObITh HanpaereH B MHTEpdenc
MMEHLLNIA CBOIO KaZpOBYH CTPYKTYPY, Hanpumep aHanoroebin mogem tuna M-ACTI-M1T.

Ha Puc. 29 nokasaH npumep peanusauum kaHana cBa3n C OBEPXeA0oM.

B gaHHOM npumepe nepefaroTcs Tpy nonesHbix Tanm-cnota TS1..TS3 u kagposas meTka TSO.

AHAJIOT'OBEIE

IopT E1 Iopr 1 IUMHUU NopT 1 IopT E1
[ S S—— —  ,— ACHIT |y  — —
ACHOr
— < g < —
I'M-2 I'M-2
F=N x 64 (N=2..5)
TSO TS1 TS2 TS3 TS0 TS1
],
ISeTereretetetetetetetetetatetetetetets ISpsseeistete et te e tetetere
BRI SR

ckopocThk mnepegaum 256K6uT\c
TS0 =overhead=kagpoBast MeTka +KaHall YyIpaBJIeHUS

TS1..TS3- Payload - kaHal MNOJI€BHHEX JaHHEIX

Puc. 29. CtpykTypa KaHana

Ecnu B cTpykType mynbTunnekcopa 'M-2 umeeTca BTOpON CUHXPOHHbIM nopT YIA-2, To cnegyeT nvetb
BBUAY - PEXUM C OBEPXEOM MOXET ObITb YCTAHOBMNEH TONbKO Ang nopta 1!

[na myneTunnekcopos ¢ noptom SHDSL, onuusa ¢ oBepxegom vepes V.35 nogaepxmBaeTcs TOMNbKO A1
YCTPONCTB MMEILLIMX HoMepa HaunHas ¢ 403.
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10.2.6.1 Hacmpolika kapmbl

MponsBoauTCa TOYHO Takke kak M ang obbldHOro pexuma 6e3 osepxeda. B kapTe ycraHaBnuBaetcs
TOnbKO nornesHble (payload) Tamm-cnotbl. B kaHan V.35 GygeT nepegaBaTbCsl MOTOK OaHHbIX CO CKOPOCTbHO
GonbLuen Ha oguH TakM-CrOT YeM MnoresHas, NOCKOmNbKy OyaeT [obaBnaTbCA KagpoBas MeTka oBepxeaa.

Uucno Tanm-criotoB N B nonesHoM notoke MoxeT Obitb oT 1 go 31. B notoke V.35 wmm Oyget
COOTBETCTBOBATb CKOPOCTb N+1.

10.2.6.2 YcmaHoeka pexxuma ¢ ogepxedom no V.35.

Mpexae Yem ycTaHaBnUBaTbL PEXMM C OBEPXEAOM Ans nopTa 1, cnegyeT 06s3aTenbHO 3anofiHUTb KapTy
pacnpegenexus TaimMm-criotoB nopta A (Map), m3 kotopon byaet byaeT siCHO, B KaKOW M3 NIMHENHbIX NopToB (A
unn SHDSL) 6yaet HanpaBneH NOTOK AaHHbIX nopTa 1.

[anee BbiGpaTb B Setup nosmumto Port1, 3atem B HacTpoikax nopta 1 BeibpaTb Parameters.

B napameTpax BbiGpaTb onuuto Param:

Portl parameters
Sync Param Circuits

MepemecTnTb Kypcop Ha no3uumio FramerOff n HaxaTb KHonky Enter:

Portl Sync params
Polarity FramerOff RX Sync

“FramerOn” COOTBETCTBYET BKIOYEHNIO pexnma paboThbl ¢ nepegaden kagpoBon MeTku no kaHany V.35:
Portl Sync params
Polarity FramerOn RX Sync

Pexum oBepxena OyaeT BKIOYEH.

10.2.6.3 Bb160p cuHXpoHU3auuu

CuHxpoHHbin nopt1 mynbtunnekcopa M-2 Bcerga siBnsietca yctponcteom DCE. lMoatomy ecnn ¢
NPOTMBOMOSOXHOW CTOPOHbI HaxoauTca DCE ycTpowncTteo , To cnegyeT ucnonb3oBatbh kabens DCE-DCE.
CUHXpOHM3aUMs AaHHbIX npuemMHuka noptal B M-2 gormkHa npomsBoauTbCA Tonbko OT curHana CLK u B
KayecTBe WMCTOYHMKA CUHXPOHM3aLUMU nepefatynka nopta A Toxe AormkeH ObiTb BblbpaH curHan CLK. Ons
3TOr0 B HacTpoWKax CMHXPOHW3aLuKn nepegaTtymka nuHenHoro nopta ( nopta A nnu SHDSL) HyxHO BbiGpaTh
Port1.

Bbibmpaem pexum CMHXpoHM3aumM NnepegaTymka TpaHcmeepa noprta A:

PORT A Setup
RC Gain TCLK RAIS

Bbibupaem ncrouHmk —Port1 (curHan CLK):

TCLK Source
RCLKA OSC Portl

Ins nopta SHDSL okHO MeHt0 Npu BeIGOpe CUHXPOHM3auun OT nopTta 1 nmeeT Bua;

PortS Clock
RCLKS OSC Portl
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10.3 YcTtaHoBKa napameTpoB nopTa 1(2) Ansa aCUHXPOHHOIO peXxuma

Ons noprta 1B ACUHXPOHHOM peXxunme 4mcrno OuT B nocbinke Bcerga 8 n He MOXeT ObITb M3BMEHEHO.

10.3.1 Port1 Async Bit Rate - ckopocTb pa6oTbl nopTa 1 B aCUHXPOHHOM peXume

Ons ACUHXPOHHOIO peXxnma onyCkaeTCd yCTaHOBKa TOJIbKO 4-x CKOpOCTeVI nepegayvn gaHHbIX:

Portl bit rate
9600 19200 38400 57600

3aBoackasi yctaHoBka napameTpa Port1 Async Bit Rate - 38400.

MyHKT MeHI0 Unu KnaeBuiia BbinonHsemas onepauums
9600 ... 57600 YcTaHoBKa napameTtpa. [Napametp oTobpaxaerca B 6ut/c
<EXIT> Bbixoa 6e3 nameHeHusi napameTpa

10.3.2 Port2 Async Bit Rate - ckopocTb pa6oTbl nopTta 2

Setup / Port2 / Param / Bit rate /

Port2 async bit rate
50 100 200 300 600 1200 2400 4800 9600
19200 38400 57600 115200 230400

3aBopckasi yctaHoBka napameTpa Port2 Async Bit Rate - 38400.

MyHKT MeHI0 Unu KnaBuiia BbinonHsemasi onepauums
50 ... 230400 YcTaHoBKa napameTtpa. [Napametp oTtobpaxaeTtca B 6ut/c
<EXIT> Bbixog 6e3 nameHeHusi napameTpa

10.3.3 Port2 Data Bits - yncno 6UT B aCMHXPOHHOW NOCbINKe NopTa 2

Setup / Port2 / Param / Port2 data bits / - gons nopta 2

Port2 data bits
56 7 8

3aBoackas yctaHoBka napameTtpoB Port1 data Bits - 8, Port2 data Bits - 8.

MyHKT MeHI0
MU Knasuwa

5..8 YcTaHoOBKa KonnyecTBa BUT faHHbIX B aCMHXPOHHOM Nockinke nopta 1(2)
<EXIT> Bbixon 6€3 nameHeHnst napameTpa

BbinonHaemas onepauus
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10.3.4 Port1(2) Stop Bits - uncno cron 6UMT B aCUHXPOHHOM Nocbifnike nopTa 1(2)

Setup / Port1 / Param / Port1 stop bits / - npu Async - ons nopta 1
Setup / Port2 / Param / Port2 stop bits / - ansa nopta 2

Portl stop bits
1 1.5 2

3aBopckast yctaHoBka napameTtpoB Port1 stop bits - 7, Port2 stop bits - 7.

MyHKT MeH1o,
WU KnaBuLwia

1,1.5nnn 2 YcTaHOBKa KOnM4yecTBa CTon OGUT B aCUHXPOHHOW nocbkinke nopta 1(2)
<EXIT> Bbixon 6e3 nsmeHeHns napameTpa

BbinonHsaemasn onepauyunsa

10.3.5 Port1(2) Parity - kKoHTponb no 4YeTHoCcTU Ans nopta 1(2)

Setup / Port1 / Param / Port1 parity / - npu Async - onsa nopta 1
Setup / Port2 / Param / Port2 parity / - ans nopta 2

Portl parity
NoParity EVEN ODD

B pexumax Port1(2) Parity = Even wnu Odd mynbtunnekcop pabotaeT criegytiowmm obpasom. Ecrin
napameTp Port1(2) Async data bits - konm4ecTBo GUT JaHHbLIX B aCMHXPOHHOW nocbifike nopta 1(2) nmeet
3HayeHue 7 UnNn MeHbLuUe, TO BUT YETHOCTM (HEYETHOCTM) NepenaeTcsa No kaHany CBsA3W, Npu 3HayeHun 8 - ouT
YeTHOCTU (HEeYeTHOCTM) He nepedaeTcs, a B acCUMHXPOHHYK MOCLIIKY, MepeaaBaeMyld B OKOHEYHoe
obopynoBaHue (DTE/DCE), nobasnsieTca 6UT JONONMHEHMSI NO YETHOCTU UITM HEYETHOCTU, COOTBETCTBEHHO.

3aBopckas yctaHoBka napameTpos Port1 parity - None, Port2 parity - None.

MyHKT MeHIo B
biNosiHAemas onepauus
MK KnaBuLia
None But koHTpona no YyetHocTn He hopmupyeTcs (Port1(2) parity = None)
Even PopmupyeTcs 61T gononHexus no YyetHoctv (Port1(2) parity = Even)
Odd PopmupyeTcs GUT JononHeHus no HeyetHocTu (Port1(2) parity = Odd)
<EXIT> Bbixon 6e3 nsmeHeHns napameTpa

10.3.6 Port1(2) Flow Control - ynpaBneHne noTokomMm AaHHbIX A4nA nopta 1(2)

Setup / Port1 / Param / Flow contr / - pexxum Async - onsa nopta 1
Setup / Port2 / Param / Flow contr / - ans nopta 2

Portl flow contr
RTS/CTS Xon/Xoff None

yl'lpaBJ'IﬂTb NOTOKOM OaHHbIX MOXXHO TpeMA crnocobamu:

AnnapamHoe ynpaesieHUe MOMOKOM OaHHbLIX - B 3TOM peXUMe YnpaBrieHMe MOTOKOM
OaHHbIX ocyulecTtBnsieTca npu nomowm uene nopta 1(2) RTS u CTS. Ecnn BHyTpeHHue 6Gydepa
MynbTUMIEKCopa, B KOTOPble MPUHUMAKTCA AaHHble OT OKOHe4yHoro obopyaoBaHus (DTE/DCE) 6nusku K
3anornHeHno, MMynbsTunnekcop nepesoaut uenb CTS B NaccuBHOE COCTOSIHWE, B OTBET Ha YTO OKOHEYHOEe
obopyaoBaHVe JOMKHO NpekpaTuTb Nepeaayy AaHHbIX B MynbTunnekcop. Koraa 6ydepa ocsoboasarcs, mogem
nepeseneT Uenb CTS B akTMBHOE cOCTOsiHME. Ecnn e okoHevHoe 06opyaoBaHNe He MOXET NPUHATb AaHHbIe
OT MyfnbTUMMEKcopa, TO OHO MEpPeBOAMT B MACCMBHOE cocTosiHMe uenb RTS, B OoTBET MymnbTUMIeKcop
npekpawaeT nepegadvy aaHHbix B DTE/DCE.
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lMpoepamMMHoOe ynpaesieHUe NMOMOKOM OaHHbIX - B 3TOM peXUMe ynpaBreHne NOTOKOM
OaHHbIX ocyLlecTenseTca npu nomowm cumsonoB Xon u Xoff. Ecnu BHyTpeHHUe Bycbepa mogema, B KOTopble
npuHumatotcs AaHHble ot DTE/DCE 6nu3km k 3anonHeHuto, mynbTunnekcop noceinaet 8 DTE/DCE cumBon
Xoff, B otBeT Ha yto DTE/DCE pomxHO npekpaTnTb nepefadvy AaHHbIX B MynbTunnekcop. Korga Gydepa
MyrnbTUnnekcopa ocsoboasitcd, To oH nownet B DTE/DCE cumson Xon. Ecnu xxe DTE/DCE He moxeT
NMPUHATL [aHHble OT MYIbTUNNEKcopa, TO OHO Takke nocbinaet cumeon Xoff, B oTBeT MynbTUNNekcop
npekpawaet nepegadvy faHHbix B DTE/DCE. O B030OHOBNEHUM npuemMa [aHHbIX OT MynbTUMIEKcopa
DTE/DCE gomxHo coobLWwmTb cuMmBosiom Xon.

YnpaesneHue nomoKkoM OaHHbIX OTCYTCTBYET - B 3TOM pexume B Criydae nepenonHeHns
BHYTPEHHMX OycepoB MynbTUNEKcopa, OHW OYULLAIOTCA U B pexume UHOUKauyusi COCMOSHUS
mynbmunmniekcopa wHamumpyetca owmnbka «State: Error P1 receiving overrun». 3HadeHvne uenn RTS He
oKasblBaeT BNUAHUS .

3aBogackas yctaHoBka napameTpoB Port1 Flow Contr - RTS/CTS, Port2 Flow Contr - RTS/CTS.

MyHKT MeHI0 B
WNW KNaBuLwa bINoOJIHAAEMas onepauus
RTS/CTS BkrtoyeHne annapaTHOro ynpasneHnst NOTOKOM AaHHbIX
(Port1(2) Flow Contr = RTS/CTS)
Xon/Xoff BkrtodeHne nporpaMMHOro ynpasneHus MOTOKOM AaHHbIX
(Port1(2) Flow Contr = Xon/Xoff)
None HeT ynpaBneHus notokoM gaHHblx (yctaHoBka Port1(2) Flow Contr = None)
<EXIT> Bbixoq 6€3 n3ameHeHust napameTpa

10.4 ®yHKUMOHMpOBaHME CUTHaNbHLIX Lenen noptoB 1, 2 B pexume DCE

B mynbtunnekcope 'M noptel 1 n 2 Bcerga sisnstotca DCE.
B pexvme DCE nopt 1 npuHumaeT cnegytowme uenu: TxD, CLK, DTR, RTS un cdopmupyeT uenu: TxC,
RxD, RxC, DSR, DCD, CTS.

10.4.1 Port1(2) DCD - chyHKunoHunpoBaHue uenu DCD nopTta 1(2)

Setup / Port1 / Circuits / DCD / - nopt 1, nogkntoyeH DCE kabenb
Setup / Port2 / Circuits / DCD / - onsa nopta 2

Portl DCD management
Line Active Line&DTR

3aBoackast yctaHoBka napameTtpoB Port1 DCD v Port2 DCD - Line.

MyHKT MeHI0
MU Knasuwa

Line YctaHoBka napametpa Port1(2) DCD B 3HauyeHue Line. Lenb nopta 1(2) DCD
3aBMCUT OT COCTOSIHUSI NIMHWUMW: €CNN HET CBSA3M Mexay MynbTunnekcopamu - DCD
naccvMBHa, eCcTb — akTuBHa. B pexume Sync/Async = AsSync MynbTUMNEKcop
paboTaeT cnegyrowmm obpasom: faHHble, noctynatowue ot DTE n nexaiwme Bo
BHYTPEHHMX Oydepax NpueMHuKa u nepegaTynka TepsiloTcs Npu NoTepe NMHUK
(naccusHon DCD)

Active YcraHoBka napametpa Port1(2) DCD B 3HaueHue Active. Llenb nopta 1(2) DCD
Bcerga aktuBHa. B pexume Sync/Async = Async mynbtunnekcop pabortaer
cnegylowum obpasoMm: npu paspbiBe (NoTepe) NWHUKM AaHHble, fexawme B
Oydepax, coxpaHsTcss 6ECKOHEYHO 00

Line&DTR To xe, 4To Ans nyHkTa Line Ho ¢ pyHKumen normdeckoe «M» ¢ curHanom DTR

<EXIT> Bbixoa 6e3 nsmeHeHus napameTpa

BbinonHsaemasn onepauyusa

Ecnu nopt 1(2) He 3agencTBOBaH B KapTax pacnpeaeneHuss TauM-crioToB, TO Torga OH
He ABNAETCA aKTUBHbIM, a BbixoAgHble curHanbl DCD, CTS u DSR yctaHaBnuBaiwTcAa B
HeakTUBHOE COCTOSIHMe.
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10.4.2 dyHkunoHupoBaHue uenu CTS nopTta 1(2)

Setup / Port1 / Circuits / CTS / - nopt 1, nogkntodeH DCE kabenb
Setup / Port2 / Circuits / CTS / - Ansa nopta 2

Portl CTS management
CTS allways Active/FollowRTS Delay

Llens nopta 1(2) CTS moxeT yHKUMOHNPOBATL ABYMS pasfnyHbIMK cnocobamu:

» uenb Bcerga aktmeHa (Port1(2) CTS = CTS_allways_Active);
" MOBTOPSET C 3agepxkon Lenb RTS, noctynatowyto ot DTE Ha nopT 1(2)

(Port1(2) CTS = FollowRTS);

= ponyckaeTtcs 3agepxkka 0, 5 unun 40 munnucekyHa.

3aBopckas yctaHoBka napameTpoB Port1 CTS n Port2 CTS - CTS allways_Active, a napameTtpos Port1
RTS to CTS delay n Port2 RTS to CTS delay - Oms.

BHumMaHue: ecnv yctaHosneH pexxum Port1 Flow Contr = RTS/CTS (a ans nopTa 1 Ucnosnb3yeTcsi pexmum
Async), To nosiBnsieTcs coodLleHre:

RTS/CTS flow control
Press any key..

KoTopoe UHdopMupyeT o ToM, Yto CTS ucnonb3yeTcs Npu annapaTHOM yrnpaBrneHWn NOTOKOM AaHHbIX. Ons
NpoaomkeHnst paboTbl HEOBXOANUMO HaXKaTb MBYI0 KNaBuLLy.

TMyHKT MeHo unu
KnaBuwa

CTS_allways_Active | NameHeHune napameTtpa Port1(2) CTS B 3HauyeHue CTS_allways_Active nnn
unun FollowRTS FollowRTS
Oms, 5ms wnn 40ms | YcTaHOBKa COOTBETCTBYIOLLErO 3Ha4YeHUs napameTtpa Port1(2) RTS to CTS
delay. BHMMaHwue: 3TOT NyHKT MEHIO 0TOBpaXkaeTCsl TONbKO B Criyyae, ecrim
Port1(2) CTS = FollowRTS
<EXIT> Bbixop 6e3 nameHeHusi napametpa Port1(2) CTS

BbinonHsemas onepauus

10.4.3 Port1(2) DSR - ¢hyHKumoHupoBaHue uenu DSR nopTa 1(2)

Setup / Port1 / Circuits / DSR / - nopt 1, nogkntodeH DCE kabenb
Setup / Port2 / Circuits / DSR / - gnsa nopta 2

Portl DSR management
Active FollowDCD

3aBopckas yctaHoBka napameTpoB Port1 DSR v Port2 DSR - Active.

MyHKT MeHIo unu B
bINOJIHSIEMas onepauus
KnaBuwa

Active YcraHoBka napametpa Port1(2) DSR B 3HaueHue Active. Llenb nopta 1(2)
DSR Bcerga akTuBHa

FollowDCD YcraHoBka napameTpa Port1(2) DSR B 3HaueHue FollowDCD. Llenb nopta
1(2) DSR nosTopsieT uenb nopta 1(2) DCD

<EXIT> Bbixog 6e3 nameHeHusi napameTpa
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10.4.4 Port1(2) DTR - o6pab6oTtka uenu DTR nopTa 1(2)

[na nHtepdenca nepegHen naHenm
Setup / Port1 / Circuits / DTR / - nopt 1, nogkntoyeH DCE kabernb
Setup / Port2 / Circuits / DTR / - ons nopta 2

Portl DTR
Normal Ignore

3aBogackas yctaHoBka napameTpos Port1 DTR v Port2 DTR - /gnore.

MyHKT MeHI0 unu
BeinonHsemas onepauusa
KnaBuwa
Normal Mpu naccusHor DTR, noctynatowwme ot DTE gaHHbIe urHopupyotcs
Ignore CoctosiHne Lenv DTR nrHopupyetcs
<EXIT> Bbixog 6€3 nsmeHeHusi napameTpa

10.4.5 Ocob6eHHOoCcTM paboTkl nopTa 1(YINWN2) c kabenem X.21

Mpun ucnonb3osaHuu kabensa mHTepdenca X.21 nepegada v NpMem gaHHbIX NPUEMHMKA 1 NepedaTymka
NPON3BOAMTCH CUHXPOHHO C YacToTou curHana RxC. [Ans Toro 4tobbl yCTaHOBUTL TPeByeMbIN pexXum
CUHXPOHM3aLMN AaHHbIX NPUEMHUKa cnegyeT YCTaHOBUTb ONUMI0 CUHXPOHMU3aUUn npruema AaHHbIX OT CBOEro
nepegatyuka. [ins aToro cneagyeT B BeTKe MEHIO YCTaHOBKM NapamMeTpoB noptal paspewuTs onuuto Phasing
(Enable).

Setup -> Port1-> Param-> Phasing -> Enable

CUVHXpOHMU3aumsa ceTu nepefadn gaHHbIX No kaHany obpa3oBaHHOMY ABYMS MynbTunnekcopamu MM-2 u
DTE TepmuHanbHbiM 060pygoBaHMeEM A0MmKHA ObiTb OCyLLECTBIEHA TaK , KA MOKa3aHa Ha PUCYHKE HUXE.

DTE DCE DCE DTE
X.21 I'M-2 I'M-2 X.21
OKOHeuHoe OKOHeuHOoe
ycTpostcred | Master 1 Slave | —ycrpoitcreo
xaHan E1
TCLK=Internal (RCLK2\OSC) TCLK=RCLK

BKIOYMTE Phasing BKIOYMTE Phasing

onsa nopra 1 ons nopra 1

RxC=TxC RxC=TxC

Puc. 30

B cucteme gomkeH 6bITb NPUCYTCTBOBATL TOSMbKO OAUH UCTOYHUK CUHXPOHU3ALMN, KOTOPbLIV A0SMKEH ObiTb
BblGpaH Ha ogHOM 13 mynbTunnekcopos 'M-2 (Master). [Ins aToro cMHXpoHW3aLUusa nepegatyvka nopta E1
MOXeT ObITb yCTaHOBMNEHA OT cBoero npunemHmka(RCLK), unu ot 4actoTbl NpUeMHmKa LIeHTpanbHOro
reHepaTtopa(OSC, ecnun OH NPUCYTCTBYET B CUCTEME), UIM XKE OT NPUEMHMKA CMEXHOrO BTOPOro rnopTta
E1.Mepenatunk BTOPOro MynbTUMMEKcopa Bceraa OMMKEH CUHXPOHMU3UPOBATLCS TOMbKO OT CBOErO NpUeMHUKa,
MHaye OyayT BO3HMKATL CrvMbl Npy nepegade LaHHbIX.
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10.5 YctaHoBKa pexuma nopta Ethernet

YcmaHoseku nopma Ethernet dnsi modyned TM-2-MBE\MBE2

[ng nopta Ethernet MOXXHO N3MEHATL 3HaYEHUS TPex NapameTpoB:

FullDuplex / Regular — BbIGoOp pexunma —aynneKCHbIA 1nv NosyaynnekCHbIN.
Mpu kaxxgom HaxkaTum Ha kHonky ENTER pexum 6yanet
N3MEHATLCS Ha NPOTUBOMOSTOXKHBIN.

Compression — pa3peleHune pexuma Enhanced Tinygram Compression.
Coctosanus — Enable / Desible.

Filter — BkntoueHme/BbIKMIOYEHNE pexnma hunbTpauun.
CoctosHus - Enable / Desible.

Ethernet param
FullDup Compr Filter

YcmaHoeku nopma Ethernet dna modynsa 'M-2-Mb5-100
B mogyne NM-2-MBE-100 HeT napameTpa Compression.BmecTo Hero BBeeH napmeTp Bblbopa CKOpCOTH
nepegaym 10\100M6wuT\c. NMapameTpel nopTta Ethernet N'M-2-MBE-100:
FullDuplex / Regular — BbIOOp pexvMa —gynnekCHbIA WUIv NonyaynieKCHbIN.
Mpu kaxxgom HaxkaTum Ha kHonky ENTER pexum 6yget
N3MEHATBLCS Ha NPOTUBOMOSIOXHbIN.

10\100Mbit — nepekntoyeHne pexnma ckopoctu nepegaym 10 nnm 100 MoéuT\c.
CoctosiHust — 100 Mbit/ 10Mbit.

Filter — BkntoueHme/BbIKMOUEHNE pexnma hunbTpauun.
CocTtosHus - Enable / Desible.

Ethernet param
FullDup 100Mbit Filter

[Mocne Bxofga B MEHIO YCTAaHOBKM NapaMeTpoB MopTa, B CTPOKE MPOKPYTKM OyAeT MHOUUMPOBATLCS ONUMs
Bbibopa pexuma — pgynnekcHein (Full) wnn nonygynnekcHeidr (Half). Mo ymonuyaHuio ycTaHaBnvBaeTcs
nonyayniekcHbI PeXxnm 1 paspelleH pexum komnpeccun (Enable). YcTtaHoBneHHoe cocTtosiHie oTMedaeTcs
6nmHkoBaHmeM . pn HaxaTum Ha kHomky “OK” coctosiHme “Enable” namenntca Ha “Disable”. NoBTopHoe
HaxaTtne kHonkn “OK” BepHeT npefgblgyliee cocTtosiHue. [nsi nepexofja K crnegylowen onumm criegyet
HaXXnmaTb KHOMKKW “€” n “=”. Bbixoa U3 MeHto — no kHonke “Exit”.
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11 Jtanbl HacTponkn napameTpoB nopta SHDSL

11.1 OcHoBHbIe napameTpbl nopta SHDSL

lMepen HacTporikon napameTpoB MynbTUNNEKCOPOB, obpasyowmx SHDSL kaHan nonb3oBaTenb AOMMKEH
BHMMAaTENbHO NpoayMaTb CXeMY CETU, YTOObI NPaBUIbHO BLINOMHUTE HACTPONKM 06OUX MYTbTUMNIIEKCOPOB.

Bonbluas YacTb HacTpoek kaHana SHDSL BbINOMHSAETCA aBTOMATUYECKU C Y4ETOM KOHTEKCTa peLuaemomn
3agauun. OT nonb3oBarens TpebyeTcsa NULb:

1. OnpegenuTb TUMbI YCTPOWUCTB 1 HAa3HauY1Tb Begyllee YCTPOMCTBO A kaHana SHDSL.

2. HazHaunTb cxeMy KOMMyTaLumn NOTOKOB 3a4eACTBOBAHHbLIX MHTEPENCOB (Kakue NopThbl 1 Kakown
Tpacumk TpebyeTcs Anst Kakaoro noToka AaHHbIX).

3. BbibpaTb UCTOYHMK CUHXPOHM3aUUKN s nepegaryunka TpaHcmBepa SHDSL.

Onsa gocTwkeHuns npedenbHOW NMpPOU3BOOAUTENBHOCTM KaHana CoO CTOPOHbI MONb30oBaTens MoryT ObiTb
npoBeaeHbl AONONHUTENbHbIE AEUCTBUS, KOTOpbIe ByayT NOAPOGHO OnNucaHbl HUXKeE.

B nepsoii Bepcum nporpammHoro obecnedennss V3.00 mynbTtunnekcopa M-2-SHDSL nonb3oBartenb
[OJIDKEH BbIMOMHUTL HACTpoWkM ansa obomx mynbtunnekcopoB M-2, obpasytowmx DSL TpakT nepepaun. B
crnegyowen BepcuMuM MPOU3BOAUTCS HACTpoMka KOHUrypaumm TOMbKO Afs NOKanbHOro MysbTunnekcopa.
HacTpovika napameTpoB yganeHHoro mynbTunnekcopa Oyaet obecneumBatbCcs vepe3 CryXeOHbli kaHan B
pexvMe yganeHHoro [ocTyna aBTomMaTuyecku 6e3 yvacTusi ornepaTopa MCXo4sl M3 KOHTEKCTa YCTaHOBOK
rfioKkanesHOro MyrnbTuMnexKcopa.

YCTaHOBKM BLINOMHAKTCA B pasgene meHo Setup ->SHDSL.

Bug meHto yctaHoBKM napameTpoB nopta SHDSL:

SHDSL Setup
LTU Master Map Clock PMMS

YcTaHoBka Tvna yctponctBa — LTU unu NTU.

Ona obecneyeHns B3aMMHOM COBMECTMMOCTM 060pyaOBaHMSA pasnuyHbIX NpoM3BoauTEnen B cTaHaapTe
G.shdsl npegycmoTpeHa npouegypa uWHMUMaNM3auMu coeauHeHus. [lpegycMoOTpeHO [Ba BapuaHTa
npoueaypbl. B nepsom obopyaosaHue LTU (yctaHoBneHHoe Ha ATC) auktyeT napameTpbl coeamHeHus NTU
(obopynoBaHuo KnneHTa), BO BTOPOM - oba yCTponcTBa "goroBapvBatloTcs" O CKOPOCTM Mepefayun ¢ y4eTom
COCTOSIHUS NWHMW. Y4YNTbiBasi HEU3BECTHbIE HavarnbHble YCMoBUS, MNpu OOMEHe [daHHbiMM BO BpEMS
WHMLManu3aumn gns rapaHTMpOBaHHOIO YCTAHOBMEHUS COEANHEHUSI MPUMEHSETCA HMU3Kas CKOPOCTb Nepeaayu
N OOWH U3 Knaccuveckmx metogos moaynauumn (DPSK).

Bbibop TMna ycTpomcTBa oOnpedenuT NOrMKy CUMHXPOHM3AuMM U BHYTPEHHIO (©KM3Hb» TpaHcuBepa
SHDSL. CuHxpoHusaumsa Tpakta SHDSL Bcerga Begetcs ot nepegatymka yctponctsa LTU. Co ctopoHsl NTU
0N CMHXPOHU3auuKn kaHana nepegayum no nuHum DSL ncnonesyetes pexum Looped Timed.

Ecnu B TpakTe DSL He ncnonb3yTcs pereHepaTtopbl, TO BCE paBHO, Kakow TUMN onpeaenuT nonb3osBaTernb
ans DSL kaHana nokanbHOro MynbTUMNeKcopa. YaarneHHoe YCTPOWUCTBO 06s3aTenbHO AOMKHO ObiTh
npoTMBONONOXHOrO Tuna. [lo ymonuyaHuMio (3aBoacKkas yCTaHOBKA) YCTPOMCTBO HasHadeHo LTU. Ecnm
ncnone3yetcs napa MyneTtunnekcopoB NM-2 ¢ SHDSL, To BTopoe AomkHO ObITb NepeopueHTpoBaHo B NTU.

Bbibop pexuma gnsa yctpoucteBa Master nnu Slave.

YCTpPOWCTBO Ha3HayeHHOe Mnonb3oBaTenem B kavecTtBe Master Oyget Begywm npu vHMUManmusauuu
cBs3n. BTopoe ycTporcTBO, KOTOPOE AOMKHO ObiTb 0683aTensHO Slave, ycTaHaBNMBaeT CKOPOCTb Nepeaayn u
peXxvMbl CBA3WM B COOTBETCTBMM C KOMaHAaMu MOnyyYeHHbIMM OT ycTponctea Master B npouecce
MHULManu3aumm ces3u nepeq nepegadven nonesHbix gaHHbIX. YcTponcteom Master moxeT 6bITb kKak LTU, Tak n
NTU. 3aBoackasa yctaHoBka napameTtpa Master.

3anonHeHue KapTbl — 3asaBku (Map).

Ha paHHOM ypoOBHe onpegensitoTcs: YMCNO TalM-COTOB AMs MOTOKOB AaHHbIX Kaxaoro mHTepdpenca
TpaHcnopTupyemoro yepes kaHan SHDSL n cymmapHas nonesHasa (payload) ckopocTb nepefayv Yepes TpakT
SHDSL 1, KOCBEHHO, MCTOYMHUK CUHXPOHM3aLIMMW.

N
Fpayload = ZK, * 64
1

oe Ki=1..36 — yncno tanm-crnoToB Ans Kaxagoro ns | nHtepdencos, NOTOKN KOTOPLIX NpeAcTaBreHbl B
Tpakte SHDSL. B kagpe SHDSL Bcero cogepxutca 36 Tanm-criotoB. MakcumanbHass CKOpOCTb nepenayuv
JaHHbIX Fax = 3664 = 2304 kbuTt/c.

Cne,u,yeT NMOMHUTb, YTO pealribHad nonoca 6e3ownboyHom nepegayn fOaHHbIX B OonblUen cTeneHu
3aBUCUT OT NapamMeTpoB JINHUA. ONNHbI kabens, 3aTyxaHua B KaHane n ypoeHemM rnomex ot coceHUX KaHanos..
3aTyxaHMe onpepgendeTca ce4vyeHnem nposoaa WCMosib3yemMoro B kabene u ero yD,EJ'IbHOVI €MKOCTbI0. Yem
bonblUe cevYeHne N MeHbLue yoenbHaa eMKOCTb, TeEM MEeHblUe 3aTyxXaHune CurHamna npun nepepgade v oonbLie
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AanbHOCTb nepepayn. [ns oueHkn paboTocnocobHOCTM KaHama Mnpu 3agaHHoOW Monb3oBaTenemM CKOPOCTU
nepefaduM Ha W3BECTHOW AnMHe kabens c onpedeneHHbIMM napameTpaMu cregyeT PyKOBOACTBOBATbLCS
Tabnuuen ckopocTb/AanbHOCTb, NMPUBEOEHHON B JAHHOM AOKyMeHTe (cM. Tabn. 2). Tak, Hanpumep, ecnv gns
kabena gnvHon 8000 meTpoB u ceveHnem 0.4 mm OygeT 3agaHa nonesHas ckopoctb 2048 kGuT/c, TO Takown
TpakT HaBepHska OyaeT He paboTocnocobeH.

KoHkpeTHble nosvumm B kagpe SHDSL HasHaudatoTcss nporpammHo. [lonb3oBaTenb 0OCBOOOXAEH OT
PYTUHHOTO «nNpubuBaHuA» kaxgoro TavmM-criota B kagpe SHDSL. Paawmelyenne notoka nopta E1 B kakgpe
SHDSL BbeinonHseTcsa B cootBeTcTBMM € pekomeHgauuamm ETSI SDSL (ETSI TS 101 524) n ITU G.shdsl (ITU-
T G.991.2). Ecnu npu atom ans nopta A BbibpaH pexum unframed , TO GUTOBLIN HECTPYKTYPUPOBAHHbIN NOTOK
E1 6ygeT nepenaBatbcs B nepBbix 32 TanMm-crnoTtax kagpa SHDSL.

xapTa I[IOPTA

L DX L[ DX [ ] IXIX]

z bits// ZC//////Aﬁﬁziiji*””////'

seost. wap ([ [ KOOI A A
m2 TIOPTA i yom2

>l >le—ple >

Puc. 31. OTo6paxeHue kapTbl nopTa A, a Takke noptoB 1 n YINAN2 B kapte nopta SHDSL
(yctaHoBneH mogynsb YINAU2)

xapTa I[IOPTA

L DD ][ XXX | ] XX

Z bits// Zf;/////Aﬁﬁgiii:/*”///z/'

SHDSL Map

XXX X X X D NN RS

n2 NIOPTA nil | Ethl Eth2
> Se—re——pie g

Puc. 32. Oto6paxeHue kapTbl nopTa A , a Takke noptoB 1 n YINN2 B kapte nopta SHDSL
(yctaHoBneH mogynb asyxnoptoBoro Ethernet)

T.e. nepsble N Tarim-cnotoB B kagpe SHDSL BbigeneHsl nog pasmewenne E1 unm FE1. MNonb3oBaTento
[aeTcs BO3MOXHOCTb BblOpaTb M3 notoka E1 npousBonbHble TanWM-CroThl, He 00si3aTenbHO creayolume
nocrniegoBaTtenbHO Apyr 3a Apyrom. [Mosvumun BbiGupaembix TanWm-crioToB u3 kagpa E1, kotopble 6yayt
TpaHcnopTupoBatbcs B kagpe SHDSL, HasHavaloTca B kapTe nopta A (Setup -> PortA -> Map). MNpoueaypa
Ha3Ha4yeHus1 onucaHa Hmxke. B nyHkTe meHo camoro nopta SHDSL He npon3BoauTCs KOHKPETHOE Ha3HayeHue
TaNM-CNOTOB, a 3anofiHAETCS 3asiBka Ha KONMMYECTBO TaWM-CrOTOB, OTBOAMMbLIX MOA KaXabl MHTepdeinc B
kagpe SHDSL. MNpu 3TOM 4ncno TariM-crioToB nopta A yXe He MOXET OblTb U3BMEHEHO Ha 3TOM YpPOBHE. JTO
4YMCNO NWLWb UHANUMPYETCS ANS Nonb3oBaTeNns B Ka4eCTBe CMPaBKU.

BbIOGOp MCTOYHMKA CUHXPOHM3aUUN ANA nepegartymka TpaHcmBepa SHDSL.

CVHXpOHM3aUUA [JaHHbIX NPUEMHMKa W nepegaTynka MOXeT OblTb OT pasHbiX WCTOYHMKOB. [ns
nHTepcenca Ethernet MCTOUHMK CUHXPOHM3AUMM HE MMEET 3Ha4deHusl. B ngeanbHOM crnyyae KoHBepTauus
NMOTOKOB [AHHbIX OT pa3HbiX MHTEPdENCOoB B TpakT nepegatyunka SHDSL gormkHa npomsBoauTbCa OT €OUHOMo
uctodHuka. B GonbliMHCTBE cnyyaem Tak M nonydaetcd. Hanpumep, ecnu B kagpe SHDSL pasmelleHbl
notoku Ethernet (unn aByx kaHanos Ethernet) n nopta 1, To cuHXpoHM3aums mMoxeT BbiTb BbibpaHa kak OT
BHYTPEHHEro reHepartopa, Tak U OT LeHTparnbHOro reHepartopa unu xe ot nopta 1(curHana CLK). B atom
crnyyae OT 3TOro UCTOYHMKa OyaoeT cuHXpoHu3upoBaTbcs kaHanbl Ethernet, npyemHuk nopta 1 n nepegartymk
SHDSL. Ecnu xe B kapTe yyactByeT nopT A(E1), To MOXeT BO3HWUKHYTb NPobnembl ¢ BbIGOPOM CUHXPOHM3ALIMN
ans nepegatymka nopta SHDSL. [ns aToro BapvaHTa NOMMYHO BbIGpaTb MCTOYHUKOM CUMHXPOHM3aUWUW Ans
nepepatunka SHDSL n anst Bcex MHTEPdENCOB YaCTOTY CUHXPOHM3ALMW AaHHbIX npueMHuka E1. OT aTon xe
YyacToTbl OyaeT TakTupoBaTtbcs nHTepdencel nopta 1 n Ethernet.
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Ecnu ectb npobpoc SHDSL — nopT A n nonb3oBaTenb YCTAHOBUIT CUHXPOHM3AUMIO ONiS nepefartymka
nopta SHDSL ot npuemHuka nopta A, T.e. TCLKS=RCLKA, 10 cxema cnHxpoHHasi. Ho ecnu BbiGpaHa gpyras
CMHXpPOHM3auus, To OygeT B TpakTe npueMHuka nopta A OyaeT ucnonb3oBaTbCs 3dMacTuyHas MNamsTb.
Mocnepcteusa — Hanuume cnunoB B nNotoke nopta A. T.e. BCe JaHHble MpueMHMKa nopTta A, KoTopble ganee
pacnpegenstoTcsa, Hanpumep, B nopt SHDSL , Ethernet unn nopt 1 B kaHan nepegatyunka SHDSL, O6yayt
BpeMsl OT BPEMEHW NpocKanb3biBaTb. Ecnu kaHanbl nopta A u SHDSL paboTtaloT He3aBUCUMO — pa3peLleHbl
pasnuyHble YCTaHOBKM CMHXPOHM3aUMKM ANs nepeaaTymkoB kak nopTta A Tak u nopta SHDSL.

Onsa ncnonHeHna MM-2D nepepatumk nopta A Bcerga CUMHXPOHU3UPYETCA OT NMPUEMHMKa nopTra
SHDSL!

11.2 OkHoO cocTosiHua SHDSL

B naHHoe okHo cocTosiHua SHDS mMoxHO nonacTb M3 obLLIero OkHa COCTOSIHUA MOPTOB MYyrbTUMNNEKCopa
"M-2 npu HaXxaTum Ha KHOMKY =»:

State:
No errors

Ecnn cBA3b no kaHany He ycTaHoBMeHa, TO B oblemM OkHe cocTosiHua OyaeT WMHAMLMPOBATLCS
coobLeHune, ykasbiBatoLee Ha Hanmume owmbok B nopty SHDSL.

State:
PS

Bupg okHa cocTosiHuA B npouecce yctaHoBleHNA coeaAnHeHUaA:

07dB 2304K SNR=00dB
GHS STARTUP

Bua okHa cocTosiHuA nocne 3aBepLleHna coegnHeHna:

07dB 2304K SNR=30dB
DATA

B okHe cocTosHna SHDSL nHanuupyetcs cnegyowas MHopmauums:

B BepxHen cTpoke (cneBa HanpaBo) oTobpaXkatoTCcsa: YpOBEHb MOLLHOCTY nepeaaTtynka TpaHcusepa B dB,
CKOPOCTb NepeAayn NonesHbiX 4aHHbIX B KOUT/C 1 3HaYEeHWE OTHOLLEHMS CUrHAM/WyM B JIMHUN.

Fne 7dB — ato 3HayeHMe MoLWHOCTM nepepaTymka TpaHcmBepa SHDSL, 2304K — ckopocTb nepenayn
2304 kbut/c n SNR .

PeanbHbii pabounin anana3oH MOLIHOCTW nepegaTyMka HaxoguTcs B npegenax ot 7 go 14dB. lNpwu
Manon AOJIMHE N XOpOLIEM Ka4vyecTBe JIMHUM 3Ta BennuuHa Haxogutcst onwke k 7dB , u HabopoT, npu
YBENMUYEHUN OJUHBI fIMHUX 1 3alyMITEHHOCTM KaHana MOLLHOCTb nepejaTtyuka ycTaHaBnmBaeTcsa 6nvxke K
oTmeTke 14dB.

B mogyne TM-2-SHDSL Takasi OTBETCTBEHHasi ornepauusi, Kak BblOOp ONTUMAarbHOW MOLLHOCTU Ans
nepegatynka TpaHcmBepa SHDSL, npousBogutcsi aBToMaTtudeckn 6e3 yyactua onepartopa. [ns 3Toro B
npoLecce opraHn3aunm KOHHeKTa MNpOM3BOOUTCA TECTMPOBAHME KavyeCTBa NMNMHUK. XapakTepHbIM napameTpom
ONs1 OLEeHKU KavecTBa NUHUKN siBngaeTcs oTHowweHue curHan/wym (SNR —signal to noise ratio). iamepenune n
OLleHKa 3TOro napamMmeTpa Npoun3BOAMTCS BCTPOEHHLIMU CpeACcCTBaMn TpaHcmBepa.

Mpouecc coeanHeHNs COCTOUT M3 HECKONbKMX (ha3. B HWXKHEN CTpOKe OKHa COCTOSIHUSI oTOOpaaroTcs
Ha3BaHMsA nocriegoBaTenbHbIX a3 coeauMHeHust B kaHane SHDSL, B cootBetctBum ¢ ITU-T G.994.1 un
G.991.2.

®asza GHS.STARTUP — ncxogHoe coctosiHue npu nycke MHuLmanmsauumn cBasu.
CoobuweHne «GHS_STARTUP_failed» — ykasbiBaeT Ha HEBO3MOXHOCTb NPOBEAEHUS COEAMHEHWsI MO
crneaylLwmnm BEPOATHBIM MPUYMHAM:
e 00pbIB NMHWUMK;
e  Ha NPOTMBOMOJIOXHOM KOHLIE HE BKITIOYEHO NUTaHUA 000pya0OBaHUS;
e 0b6a yctponcTta onpegeneHsl ogHoro Tuna, Hanpumep NTU-NTU wnu LTU-LTU.
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CoobuieHne «No_Common_Mode» MOXeT MOoSIBUTCHA B HUMXKHEW CTpoke OkHa cocTosdHust SHDSL B Tom
cny4yae, ecnm oba yctponctea B kaHane SHDSL owunbo4Ho HasHadeHbl Master (unn xe Slave) u ¢ Kaxgon
CTOPOHbI AeNaeTcsi NonbiTka OpraHn3oBaTb Nepefavy AaHHbIX CO CBOEN CKOPOCTLH.

CoobuweHne «DATA» — dasa nepefaymn AaHHbix. PeanbHas nepegava AaHHbIX HA4YMHAETCS B MOMEHT
yCTaHOBMNeHUs coeanHeHus n nHankaumm «DATA».

HasBaHusi ocTanbHbIX COOOLLEHUA B HMKHEW CTPOKE COCTOSIHUS COOTBETCTBYIOT CTaHAapTam
ITU-T G.991.2 n G.994.1. lNocnepoBaTenbHOCTb CMEHbI [aHHbIX COCTOSIHMIA MOXeT ObiTb nonesHa Aansg
OMarHocTmkn  kaHamna. [lpouecc ycTaHOBNEeHWst CBsS3W  (BpeMsi  Mexay MNOsiIBNEHMSIMU  COODLLEeHWI
GHS.STARTUP 1 DATA) moxeT 3aHATb BpeMsi oT 30 ceKyHA, 4O HECKOMNbKUX MUHYT.

11.3 MeHio ycTaHOBKM napameTpoB nopTta S (Setup)

[na HanveHoBaHusa nopta SHDSL B MeHto ucnonb3yeTcsa akpoHumMbl SHDSL nnn PS.
Bua okHa ycTaHOBKM napaMeTpoB NOPTOB:

Setup
SEDSIL, PortA Portl Port2 PortE Preset

Bug meHto yctaHoBkM napameTpoB nopta SHDSL:

SHDSL Setup
LTU Master Map Clock PMMS

HasHa4yeHne NYHKTOB MeHI0 yCTaHOBKM napameTpoB nopta SHDSL
1. LTU (NTU) — BbIGop TMna ycTponctea Line Termination Unit unn Network Termination
Unit.3aBoackasa yctaHoBka — LTU.
2. Master (Slave) — BbIGOp nMHMUMaTOpa kKoOHHeKTa. 3aBoAckas ycTtaHoBka — Master.

3. MAP — BbIGOp CXembl KOMMYTaLWW U Ha3HaYeHNe KapTbl TPAHCMOPTUPOBKM AAHHBLIX LNPOBBLIX
NHTEPMENCOB 1 NMHeNHoro niTepdenca E1 B notoke SHDSL.

4. CLOCK — BbIOOp UCTOYHMKA CMHXPOHM3aUUKN Ansa nepegartyunka tTpaHcmeepa SHDSL. 3aBoackas
ycTaHoBka Internal.

5. PMMS — Power Measurement Modulation Session( unum Line Probing) - onums ncnonb3oBaHus
npoweaypbl TECTUPOBAHUSI KAYECTBaA NMHUM NPOBOAMMAs BCTPOEHHBIMW pPecypcaMmn TpaHcueepa.
3aBopckast yctaHoBka PMMS_On.

11.3.1 HasHaueHue Tnna yctponcrtea LTU-NTU.

Ona LTU okHO MeHI0 BbIrNsSiauT cnegyowmum obpasom:

SHDSL Setup
LTU Master Map SNR Th Clock PMMS

Boibop pexuma LTU-NTU npoussoagntcs yctaHoBkon Kypcopa Ha nosuuuio LTU-NTU B niMHerike MeHio 1
HaxaTtuem Ha kHonky «ENTER». KHonka pabotaeT B pexume TOGGLE u npu KaxaoMm HaxaTtuu 3HadeHue
napameTpa 6yaeT U3MeHSATbCA Ha MPOTMBOMOMOXKHOE.

OkHa gng yctpowicts LTU n NTU pasHble. [Ins yctporictea NTU OTCyTCTBYET NYHKT MEHIO AN YCTaHOBKM
nopora SNR.OTo cBfi3aHO C TeM, YTO BHYTPEHHSIA forMka TpaHcuBepa 3agaeT B Mpouecce KOHHEeKTa nopor
SNR 3agaHHbIV nonb3oBaTeNem TONbKO A5 ycTporicTtea LTU.

SHDSL Setup
NTU Master Map Clock PMMS
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11.3.2 HaszHauyeHne umHuumaTopa KoHHekTa Master—Slave

SHDSL Setup
LTU laster Map Clock PMMS On

Boibop pexuma Master-Slave npoussogutcs yctaHoOBKOW Kypcopa Ha nosuuuio Master/Slave B nuHeinke
MEHI0 U Haxatmem Ha kHorky «ENTER». KHonka pabotaet B pexume TOGGLE u npu kaxgom Haxatum
3HayeHue napameTpa OygeT M3MEHATbCA Ha npoTMBOnonoxHoe. OnuMs TECTUPOBaHWS fUHWM nepes
BXOXOEHMEM B CBSA3b AOCTYMHa TOMbKO Ans ycTponctBa Master. Npu Bbibope aTOro pexuma B nocrnegHen
no3nuum mMeHio yctaHoBok SHDSL noasuTca nyHKT ynpasneHus onuun PMMS (Line Probing).

11.3.3 3arpyska KapT Ha3Ha4yeHuA uHTepdencor (MAP)

SHDSL Setup
LTU Master lMap Clock PMMS On

[na nonb3oBaTtens ecTb ABe KapTbl — ogHa nopTta A, apyras nopta SHDSL. [Ina nopta A HasHauyaeTcs
KOHKpeTHast  kapTa, T.e. B MO3MUMSAX  KapTbl  ykasbiBaeTca  HasHavyeHne — S (SHDSL),
P1 (Port1), E1 (Ethernet1), E2 (Ethernet2), U2 (BTopon nopt YINN-2, ecnn yctaHosneH moayne YIMA-2). A ons
kapTbl SHDSL 3anonHseTcsa TONbKO 3asiBka Ha Tpadvk (Kak 4N pexxuma MHBEPCHOIO MyrbTUMNIIEKCOpa).

YctaHoBka kapTtel SHDSL HepocTynHa Ansi nonb3oBaTtesnis, MOCKOSbKYy B 3TOM HET HeobXoaMMocTw.
3agava pasMeLLeHns AaHHbIX AN TPaHCNOPTUPOBKM AaHHbIX B kagpe SHDSL pelwaetca 6e3 BMmellaTenscTea
nonb3oBaTtens.

OkHO Ona yCTaHOBKM 3asBKM Ansi Tpadmka NOpPTOB TpaHCcnmMpyembix Yeped nopt SHDSL:

Tot=512K PA=128K
PortA Portl PortE PortE2

ope Tot=512K — cymmapHas cKOpoCTb Mepefayun, KoTopas onpefensetcs BCEMWU COCTaBNALLMMU
CKOPOCTEN BCEX NMOPTOB, KOTOPbIE HA3HAYeHbl MOSib30BaTENIeM ANs TPaHCMoOpPTUPOBKKM Yepe3 nopT SHDSL.

PA=128K — ckopocTb nepegadv gaHHbix nopta A 128 kbut/c (aBa TanMM-croTa).OToT MHOUKATOP TOSbKO
nokasblBaeT 3akasaHHbI Tpaduk ans nopta A.B AaHHOM MyHKTE MEHI OaHHOE 3HayeHne He MOXeT ObiTb
nameHeHo. [Ins koppekumm 4aHHOro 3HayeHus criegyeTt NepenTi B MEHIO YCTaHOBKM NapameTpoB nopta A, rae
B KapTe Ha3HadeHus cnefyeTt KOHKPETHO ONpeaenuTb Hy>XHble TanM-CroThl B kKagpe E1 koTopble JomKHbI ObIThb
TpaHcnopTupoBaTtbcs B kagpe SHDSL.

[ns yCTaHOBKM HYXXHbIX CKOPOCTEN nepefayn y4acTBYHLUMX B TPAHCMOPTUPOBKE AaHHbIX OT LMEPOBbIX
NnopToB, CreAyeT BbiOpaTh Kaxabli NOPT U AN HEro YCTaHOBUTbL HYXXHbIV NapaMeTp CKOPOCTH.

Hanpumep, ecnu OygeT ycTaHaBnNuBaTbCSl CKOPOCTb AMA nMopTa 1, To OKHO OyaeT MeHto 64eT BbIrmageTb
cnegyowum obpasom:

Portl MAX=2176K
Current=324K

Ioe Port1 — Ha3BaHue nopTa.

MAX=2176 — makcMmanbHO gonycTumasi ckopocTb ans noptal B Tpadwuke SHDSL.Bbuncnserca kak
pa3HOCTb MEXAy MaKCUMarbHOW CKOpPOCTbio Ans kaHana SHDSL (2304k6uT/c) n yxxe Mcnonb3yemon gpyrumm
3asBneHHbIMM nopTamu. B gaHHoM criyyae aBa TaniM-cnoTta nopta A (128k6ut/c) paHee Obinu 3asBneHbl B
KapTe HasHayeHus nopTta A.

Current=324K — 370 TekyLlee 3Ha4YeHne CKopoCTu nepepaydm gaHHblx noptal yepes kaHan SHDSL.

3HaueHune ckopocTu nepeaayn noptal MoOXeT ObITb YBENNYEHO MMM YMEHBLLUEHO KHOMKamMn € 1 =».

Onsa ncnonHernns MM-2D nopt1, Ethernet n YTW-2 otcyTtctBytoT!
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11.3.4 Onuus Preset

Bug okHa meHto npu Beidbopa onuun Preset:

Preset
Factory PA->XX PA->P1 PA->PE PS->XX PS->P1 PS->PE

Mpu BbIGOpe onuuu Factory, GyoeT npousBedeHa ycTaHOBKA BCeX MapameTpoB ANS NUHENHBbIX U
UMdPOBLIX MOPTOB B U3BECTHOE COCTOSIHME «MO yMOnYaHuio». [pu BbiGope OpyrMx OnuMin OAHHOTO YPOBHS
MeHI0 GyaeT NPOM3BOAUTCA (PUKCUPOBaHHAsA YCTaHOBKA KapTbl HA3HauYeHWs TaliM-CroTOB:

PA->XX — nycTas kapTa HasHadyeHus nopta A,

PA->PS — Bce TanM-croTel nopta A 6yayT HanpasneHbl B MOpT S;
PA->P1 — Bce Tanm-cnotbl nopta A 6yayT HanpasneHsl B NopT 1;
PA->PE — Bce Tanm-cnoTbl nopta A 0yayT HanpaeneHbl B nopT Ethernet;
PS->XX — nycras kapTa Ha3HayeHus nopTta S;

PS->P1 — Bce TaviM-cnoTbl nopta S 6yayT HanpasneHsbl B NopT 1;
PB->PE - Bce Tanm-crnoTel nopta S 6yayT HanpaeneHsl B nopT Ethernet.

Bug okHa meHto nocne Bbibopa onuun Factory:

Factory setting on
Press any key..

an BblIXo4e U3 MEHIO Setup, ecnu obinn npounseeneHbl USMEHEHUA, NOABUTLCA coobLeHue:

Save setting?
Yes No

Monb3oBaTenb [OOMKeH MOATBEPAMTb COXPaHEHUE WM OTKa3aTbCsl OT COXPaHEHUs! MPOM3BELEHHbIX
YCTaHOBOK.

11.3.5 YcTtaHOBKa MUCTOYHMKa CUHXPOHU3aLMUN AnA nepegaTynka nopta SHDSL

Bug okHa ans yCTaHOBKM UCTOYHMKA CUHXPOHM3auun nepegatynka SHDSL:

PortS Clock
Inter RCLKA OSC Portl

MpaBuna Belibopa CMHXPOHU3aLUK NepeaaTymka nopta A

Ecnn nopTA paboTaeT He3aBUCMMO, T.e. HET obMeHa TarM-criotamu ¢ noptom SHDSL, To nonb3oBartersb
MMEeEeT MpaBO MCMNOSb30BaTh NMOOON UCTOYHUK cUHXpoHM3auuu - Internal, OSC,CLK. Ho ecnu ectb npobpoc
OaHHbIX Mexay OBYMsi NMHENHbIMW MOpTamu, TO nepefatyvk nopta A MOXET NMUTaTbCs TOMbKO OT TaKTOB
npuemHunka nopta SHDSL! YcTtaHoBKa anacTU4HOM NamMaTu B TPaKT nepedartynka nopta A He npousBoguTcs,
4yTOObl HE AaBaTb BO3MOXHOCTb MOMb30BATEND CO3[4aBaTb «MEPTBbIE» CXEMbl CUHXPOHM3aUMKU. [onbITKK
nosb3oBaTensi yCTaHOBUTL OPYryt0 CUHXPOHU3aUmMo ByayT 6GroKMpoBaHsbI.

Mepepatunk TpaHcuBepa [lopTa A MOXET CUHXPOHM3MPOBATbCA OT MpUMEeMHMKA nopta A, oOT
nopta 1, oT BHYTPEHHEro reHepaTopa M LeHTpanbHOro reHepaTopa. Bce octanbHble pexXMMbl CUHXPOHU3aLUK
TpaHcuMBepa OT OPYrMX UCTOYHWUKOB MOTPEOYIOT UCMOMb30BaHWE 3NaCTUYHOW MaMATW B KaHane npueMHuKa
nopta A 1, eCTECTBEHHO OyayT NPMBOAUT K CrivMnam B TpakTe kaHarna nopta A.

Ansa ucnonHeHus NM-2D onumsa BbiGopa nCToOYHUKa cuHxpoHu3auum PortS Clock oTcyTcTByeT a
nepepatyuk TpaHcuBepa nopta SHDSL Bceraa cMHXpOHU3UpYeTCA OT NpuemMHuka nopta Al
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11.3.6 BknroyeHue pexmuma TectupoBaHua nuHum (Line Probing unu PMMS)

SHDSL Setup
LTU Master Map Clock PEMMS Om

BkroyeHne unu BblkoyeHne pexuma PMMS (NpuHyauTenbHOro TeCTUMpOBaHUS NUHUK) NPOU3BOAUTCS
yCTaHOBKOW Kypcopa Ha no3uumio PMMS B nuHenke MeHI0 1 HaxaTuem Ha kHonky «k ENTER». KHonka paboTaeT
B pexume TOGGLE wu npu kaxgom HaxaTuu 3HavyeHue napameTtpa OyaeT U3MEeHSITbCA Ha NPOTUBOMOMNOXHOE
PMMS_On nnn PMMS_ Off.

BknioueHne gaHHoW npouenypbl yBENMYMBaeT BPEMS BXOXAEHWS B CBA3b Mexdy ABYMS YCTPOWCTBAMM
o6pasyowmummn SHDSL kaHan. MNpouecc TectnpoBaHusa MoxeT 3aHsaTb oT 10 go 20 cekyHa, B 3aBMCMMOCTU OT
Ha3Ha4YeHHON CKOpOCTM nepegayn. PekomeHgyeTcsa nonb3oBaTbCA 3TOM OMUMENW B Tex cnydvasx, Korga
napameTpbl MMHUM HE W3BECTHbI UMM Xe U3MeHunucb. Bo Bpems npoxoxaeHus a3 BXOXOEHUS B CBA3b U
TecTupoBaHus nnHum ceetoguon STATE ropuT KpacHbIM.

Ecnn Gbin BkMo4eHoO paspelleHne TecTupoBaHve nuHuM PMMS_On 1O B pesynbTaTte TeCcTUpOBaHWS
MOTyT MPON30NTN ABa COBbLITUS.

1. TapaHTMpoBaHHasi pe3ynbTaToM TECTUPOBAHUSA CKOPOCTb Oe3olwmnboYHOM nepepgadn Gonblie Wnu
paBHa 3aka3aHHOW NoNib3oBaTeNeM.

B atom cnyyae B pexvme nepegadn aaHHbix DATA OyayT nepegaBaTtbhbcsl pearnbHble AaHHble. CBeTogmon
STATE n3ameHuT UBeT Ha 3eneHbi. OgHako, ecnn nonb3oBaTteslb 3axodeT paboTaTb Ha OOMbLUMX CKOPOCTSAX
nepegayv Ha TOM e NUHMK, TO cnegyeTt oTKNounTb onumio PMMS 1 nonpo6oBaTtb yCTaHOBUTbL KOHHEKT OJis
CBOEW CKOPOCTW Mepedayn faHHbIX.MoXeT nonyuutcd M Tak, 4To ygactca fobutbca 6Gonblien cKopocTu
nepegaum 6e3 onuum PMMS, ogHako 3To OyaeT OOCTUTHYTO MpyM MeHblleM ypoBHe napametpa SNR.
[MomMexoycTOMYMBOCTL TAKOro kaHama OyaeT HECKONbKO HWKEe, Yem rapaHTupyetcsa npu BkrodeHun PMMS,
OfHaKo KaHan nepegayv oypet pabortathb.

2. B pesynbtate TectupoBaHus PMMS rapaHTMpoBaHHas CKOpOCTb 6e30wmnboyYHOn nepegayn
nosy4unacb MeHbLUe 3aKka3aHHOM Nosib3oBaTeneM.

B atom cnyyae B pexvme DATA peanbHble JaHHble He MOryT ObiTb NepedaHbl, NOCKOMbKY 3akasaHHas
nonoca Gonblle yCTaHOBMNEHHOW B pe3yribTaTte TECTUPOBAHUS NTUHUN.

HaHHbI hakT BygeT oTMedeH KpacHbIM cBeyeHnemM ceetogmona STATE Ha nepefHeln naHenu, a B OKHe
cocTosiHMA ByaeT MHOMUMPOBATLCS rapaHTMPOBaHHAasi CKOPOCTb Nepeaaydn, KoTopas MeHbLUE 3aKa3aHHOM.

B aTom cnydae BO3MOXHbI AABa BapuaHTa peLleHust npobnemsi:

1. YMeHbLMTb B 3asBKe CKOPOCTb Nepeaayn AaHHbIX, YTOObI MPUBECTU B COOTBETCTBME 3aKa3aHHYHO U
rapaHTMPOBaHHYID CKOPOCTM Mepedayn. OTO BO3MOXHO TOMBbKO [N OMNPEAEerieHHbIX CXeMm
nepegayu, Hanpumep, ecnu B kaHane SHDSL nepegatotcsa gaHHble nopTa Ethernet, noptat, YIn-2
unu nopta 2. Ecnn ectb BO3MOXHOCTb, TO MOXHO YMEHbLUUTL U pabovee YnCro Tanm-CrioToB npu
TpaHCnopTUpOBKe AaHHbIX [MopTa A.

2. MMonpo6oBaTb YCTaHOBUTb CBA3b HA 3aKa3aHHOW CKOPOCTU W HA MEHbLUMX 3HAYEeHUAX OTHOLUEHUS
cvurHan/wym. [ns atoro co ctopoHbl LTU cnegyet ycraHoBuTb cBor nopor SNR, koTopein Oyaet
NCMONb30BaTLCA NPU TECTUPOBAHUW JIUHUM.

11.3.7 YcrtaHoBKka nopora SNR.

MoporoBoe 3HadyeHne SNR wncnonb3yeTcs B npoueaype aBTOMaATUYECKOro TeCTUPOBaHUA nuHuM Line
Probing. B npouecce TectupoBaHus pecypcamn TpaHcumBepa npousBoautcst uamepeHme SNR Ha pasHbix
CKOPOCTAX Nepedaydn OaHHbIX U CpaBHEHME C MOPOrom, 3adaHHbIM nonb3oBaTtenemM. Ecnun OyneTt yctaHoBneH
BbICOKWIA MOPOT, a peanbHOe U3MEPEHHOE 3HaYEHME OKaXKETCH HMXe, TO 3agaHHas Monb30oBaTeNieM CKOpPOCTb
nepegaym gaHHbIX bygert cumTatbecs He JOMYCTUMOM ANS AaHHOW NnHMK!

Bwug okHa meHto:

SNR_Threshold (dB)
19

3HauyeHne SNR BbipaxeHo B dB gecatuyHbiM uncrioM. lNpegensl nameHeHusa napameTpa ot 19 go 32.
YBenuueHne n ymeHblUeHne 3HavyeHus napametpa SNR npomsBoauTcsa KHonkamm € n =,

BbIxoa U3 MeHI0 nocrie YyCTaHOBKM NapameTpa npounssoauTcs no kHonke EXIT. HanomHum, 4To ycTaHoBKa
nopora npounsBoanTbCA Tonbko anga ycrponctea LTU. B meHio NTU gaHHas onums oTCcyTCTBYeT.

Onsa ckopocTen 6onbwmx 1000 kbuT/C cnegyeT ycTaHaBnMBaTb 3TO 3HaAYeHUE Onmke K HUXHEMY nopory
19 dB, a npwu ckopocTax meHee 1000 KOUT/C 3TOT NnapameTp MoXeT ObiTb 3ajaH B gnanasoHe 27...29 dB. B
crnegylowmnx BepcUsix MporpaMMHoro obecneyeHms gaHHas onumsi OyaeT nabsarta u3 obpalleHnsi, a cam Bblbop
napameTpa OyOeT Npou3BOaUTCH aBTOMaTUYECKN Ha OCHOBE anroputma onTUMmn3auumn.
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Mpu nobomM BbINOMHEHUM NIOOBIX U3MEHEHUA MapaMeTpoB crnedyeT Haxumatb kHonky EXIT noka He
NosiBUTLCHA COOOLLIEHME:!

Save setting?
Yes No

Monb3oBatenb OOSKeEH noaTreepanTb COXpaHeHWe WU 0TKa3aTbCA OT COXpaHeHuA npou3BeaeHHbIX
YCTaHOBOK. Tonbko nocne noareepXxaeHuaA I'IpOI/ISOIZ,EI,eT n3MeHeHne napameTpoB BCEM CUCTEMBI
MynbTUNNeKcopa "M-2 n OH Ha4yHeT pa60TaTb C HOBbIMWU YCTaHOBKaMW.

11.4 Kak npaBunbHO HacTpouTb kaHan SHDSL

Ecnn nponsBoguTcs nepBoe BKMtoveHue MynbTunnekcopoB M-2 ¢ uHTtepdernicom SHDSL Ha nuHun,
napameTpbl KOTOPOW MOKa He U3BECTHLI, CNeayeT BKKYMTbL NUTaHne mynbtunnekcopoB M-2 n npoussectn
HacTponky noptoB SHDSL, ans vero:

¢ 0[OHO U3 ycTporcTs HazHauntb LTU gpyroe NTU (cm. n. 11.3.1, cTp. 60).

¢ onpegennTtb ogHO U3 yctponcte Master, a gpyroe Slave (cm. 0. 11.3.2, cTp. 61).

¢ ns LTU BbIGpaTb CMHXPOHM3ALUIO OT BHYTPEHHErO NCTOYHUKA Internal
(cm. n. 11.3.5, cTp. 62).

¢ ONd TeCTUPOBaHMSA NapameTpoB HEM3BECTHOW NMMHUM fyYlle Ha3HaYUTb BECb MOTOK
AaHHbIX B nopT1. [Anga yero B onuun Preset BbiOpaTh ycTaHoBky PS->P1
(cm. n. 11.3.4 cTp.62)

¢ BkoyaTb onumio PMMS (Line Probing) (cm. n. 11.3.6 cTp. 63).

[Mocne aToro cnegyeT COXpaHWUTb YCTAHOBKM, BbIKIKOYMTL NUTaHME MYMbTUMIEKCOPOB U YCTAHOBUTL MX Ha
pasHbIX CTOpPOHAax peanbHOM nuHuKU. [locne BKMIOYEHWS MNUTaHWS MYMbTUMNEKCOPOB M3 OCHOBHOMO OKHa
COCTOSIHMS MOPTOB crnegyeT nepentn B OKHO cocTosiHma nopta SHDSL. B TeyeHue 3-5MmHYT [OImKHO
NPOW30OMTK YCTAHOBIIEHNE COEOUHEHUSI U B HKHEW CTPOKE NosiBUTCS coobLueHne « DATAY.

Ecnu xe coeguHeHMst JOCTUrHYTb 3a 3TO BpeMS He ygaeTcsl , TO NMPUYMH MOXET ObiTb ABe — UMK
pearnbHasi AnvHa NUHUMK  NpeBbilaeT Nopor AanbHOCTU AN 3aka3aHHOW CKOPOCTM WIK Ke Ka4yecTBO JIMHUK
HeygoBneTBoputensHoe. CrieqyeT NpoBepUTb YCTaHOBMEHHOe 3HayeHuve mnopora SNR gns PMMS. Tlo
YMOMYaHNIO 3TOT NapameTp UMeeT camoe Hu3koe 3HadeHue 19dB. Ecnu ke nonb3oBaTenb paHee yCTaHOBWIT
bonbluee 3HayveHune nopora SNR, To crnefyeT ero yMeHblUWUTb M MOBTOPUTbL MOMbITKY YCTAaHOBMEHUS CBA3MW.
Ecnu cBA3b ycTtaHaBnmBaeTcs, cnegyeT obpatuTb BHUMaHWE Ha TO, YTOObI CKOPOCTb UHAMLMPYEMAs B OKHE
COCTOSIHMSA Obifla He MeHbLUe 3aka3aHHOW, MHa4ve NpaBuiibHasd nepefaya [aHHbIX HEBO3MOXHA. B pexume
DATA MOXHO npoTecTupoBaTb KayecTBO kaHarna , Bkniouns BER-TecTep. KauecTBo oueHMBaeTca no vmcny u
xapaktepy owwnbok. Tak, npu KpaTKkOBPEMEHHbLIX WMMMYMbCHbIX MOMEXax Ha COCEeAHUX INNHUAX BO3MOXHO
nosiBrieHne 6roYHbIX OLWMBOK, MOCMe 3TOro KaHan Jonroe BpemMsi MoXeT pabotaTtb 6e3 ownbok. Ecnv ypoBeHb
OLWMBOK BbICOK, MOXHO NepenTn Ha Bonee HM3KY CKOPOCTb Nepeaayn (ecnm aTo AoMyCTUMO).

11.5 TectoBbIN Wnendbl

[ns 3aBopoTa AaHHbIX B kaHane SHDSL B TecToBOM pexunme MNpefyCMOTPEHO BKMYeHue wnenda
Payload. 3aBopoT p[aHHbIX MpPOU3BOAUTCA B CTOPOHY nWHMKU. BkntoyeHne w  BbIKMOYEHME wnenda
NpOn3BOAUTCH U3 NMYHKTA MEHIO:

Diag -> Loopbacks -> PS -> Payload

JInuns S

SHDSL TxD

Puc. 33. BknioyeHue wneunca Payload

npl/l 3aBopoTe [daHHble nNpueMHuUKa WU CUrHamn CUHXPOHU3aUUM [OaHHbIX T[MpUueMHUKa noaarTcA
COOTBETCTBEHHO, Ha BXOA AAaHHbLIX Nepegatynka U BXoa CUrHarna CUHXpPOHU3aunn gaHHbIX nepeaatyumka.

11! dnusmnyeckmin 3aBOpPOT AaHHbLIX Ha Kabene Uiy Ha sarnyLike
ana apyxnposogHoun nuHum SHDSL HeBo3mMoOXeH!!!
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11.6 Ucnonb3oBaHue BcTpoeHHoro BER TecTtepa

BcTpoeHHbii BER-TecTep nossondet ¢opmMupoBaTb M aHanmM3avpoBaTb MNCeBOOCHYYalHble TEeCTOBble
MOTOKM QJaHHbIX ANs KaHanoB UUGPOBLIX WHTepdencoB pasmelleHHblx B kagpe SHDSL. BosmoxHo
pas3fenbHoe TECTUPOBaHUE kaHanoB 6e3 HapyLLeHNsi paboyero pexxnma ocTanbHbIX kaHanos B kagpe SHDSL.

Ons Toro, 4tobbl okHa coctosiHMa SHDSL nonacTe B OKHO BkModeHus BER-TecTepa, cnegyet Haxatb
kHorky «kENTER», a 3aTeM nocnegoBaTenbHO NepenTn B MEHIO Nycka pexuma TecTupoBaHus. Hanpumep ->
DIAG -> BER -> SHDSL.

Wcnonb3oBaHue BEP-TecTepa nonesHo Anst OLEHKM KavyecTBa NIMHWN UMW XKe Afsl KOHTPOIS LeNOCTHOCTM
coeguHeHus. [ns TecTMpoBaHMSA KaHamna CcO CTOPOHbl yAaneHHOro YCTpOMCTBa cregyeT ob6s3aTenbHo
BKMOUMTL Wwnend «Payload» wunu xe 3anyctutb BCTpeudHbin noTok BER-tectepa Ha yaaneHHom
mynbTunnekcope MM-2. [Ina Bbixoga un3 pexuma BER-TecTepa B HOpManbHbIN pexmnm nepedayn OaHHbIX
cnegyeT nocriefoBaTeNnibHO HECKONBbKO pa3 HaxaTtb kKHornky EXIT.

BosmoxHbl ABa pexuma BkntoveHnss BER Tectepa B kaHane SHDSL. B pexvume SHDSL npoussogutcs
py4Hon 3anyck BER-TecTtMpoBanus. [1ns gaHHOro pexuma Ha yganeHHOM MyrnbTUMNNekcope MoXeT BblTb Takke
BCTPEYHO BKItodeH cBor BER-TecTep unu xe ycraHosneH wnend Payload.

BER
PSRDIL SHDSL PortA

Mpun BbIGOpe pexuma PSRDL Ha nokaneHoMm ycTpowncTBe Bkntovaetcd BER Tectep, a Ha yganeHHoM
YCTPOWNCTBE Yepes kaHarn yaaneHHoro 4ocTyna npon3BoanTca BktoveHme wnenda Payload.

BknioyeHne OaHHOro pexmma MOXET MPUMBECTM K KpaTKOBpEeMEHHOMY nageHuto kaHana SHDSL (Ha
HECKOJbKO CEKYHZ), MOCKOMbKY NPWU 3aMblKaHWM Lnenda MOXeT N3MEHUTBCST CUHXPOHM3aLMst MOTOKOB. B aTom
cny4yae cnefyeT AoxaaTtbCs nosiBreHus cBasn. Ha Bpemst TectupoBaHus ceetogmon STATE 6yaet moprath ¢
4YacTOTOM OAuH pa3 B ABe cekyHabl. [pyu nosieneHun owmboK unu nponagaHvm CBA3W cBeToauon Oyaer
MopraTb KpacHbiM cBeTOM. Ecnu ycTaHoBka [aHHOrO pexmnma HEeBO3MOXHa, Hanpumep M3-3a TOro, 4To
yAarneHHoe YCTPOMCTBO He MOAAepuBaeT yCTaHOBKy wrenda Payload, To no Tanm-ayty 10 cekyHn Oyaet
aBTOMATUYECKM NPOM3BEAEH BbIXOA, U3 AAHHOMO pexnma.

[nsa BbIxogda 13 pexxumMa TecTMpoBaHUs crnegyeT HaxaTtb kHonky EXIT.

11.7 Kanan ynpasneHus no tpakty SHDSL

KaHan ynpasneHus B Tpakte SHDSL B mynbtunnekcope 'M-2 obecneunBaeT NOAAEPKKY HECKOMbKUX
pexnmoB:

% [ncTaHumMoHHOe KOH(UIypMpoBaHWe yaaneHHOro MyrbTURnekcopa
% BknioyeHne-BbIKIOYEHNE TECTOBbIX PEXNMOB

Pa6oTta B pexxume Remote Access [OCTynHa TONbKO B TEpMUHanbHoM pexume! MNopsgok yCTaHOBKM U
paboTbl B pexume yaaneHHoro goctyna vYepes noptT SHDSL nonHOCTBIO aHanorMyHbl pexxumy
yaaneHHoro goctyna yepes noptsl A n B (Cm n.12 Pexxnm yganeHHoro goctyna (Remote Access)).

Pexxum Remote Access yepes kaHan SHDSL nogaepxnBaetcs HaumHas ¢ Bepcun V4.00.

11.8 UHcTpyKumAa no yctaHoBke moayns 'M-2-SHDSL B mynbTtunnekcope rM-2

1. CHsTb BEPXHIOO KpbILLIKY Kopryca, ANs Yero:

a) CHATb YIMOBbIE 3arnyLKM Had KpenexHbiMU BUHTaMM — BCTABUTb TOPLIEBYO OTBEPTKY NOAXOASALLENO
Kanubpa B na3 Mexay 3arnyLuKon U KOPMycoM W Crerka HagaBuTb Y NMOBEPHYTL ee, YTOObI 3arnyLuka
oToLWna;

©) oTBEPHYTb BCE 4 KpenexXHbiX BMHTa KPECTOBOW OTBEPTKOM NogxoadaLlero kannbpa, He npumMeHss
Ype3MepHbIX YCUMUIA;

B) YAEpPXXu1Bas NepeaHIo NaHesb, Tak YToObl OHa He CHSMNack BMECTE C KPbILLKOW, akkypaTHO No
odepeau NpunogHMMaTh Kpasi BEPXHEW KPbILKX Noka OHa HE CHUMETCS! MOJTHOCTLIO.

2. CHsiTb 06€e nNnaHkM naHenen- 3arnyLwek Ha 3agHel naHenu npubopa. [ns Yero oTKpyTUTL MO ABa BUHTA,
KOTOpbIE COEOQUHSIOT UX C NSTAHKOW 3a4HEen naHenwu.

3. O3HaKOMUTCH C MECTOM YCTaHOBKM MOZYNEN:
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Moaynb 'M-2-SHDSL

MecTo
YCTaHOBKM
MOy st
undpposoro
uHTepberica

El + RS-232 + ymou-2
OCHOBHas mara I'M-2

Puc. 34 YcTtaHoBka moaynsa F'M-2-SHDSL

4. YcraHoButb moaynb 'M-2-SHDSL, ans vero:
a) yaepxuBasi nnaTty ropuaoHTanbHO COBMECTUTL BE OTBETHbIE YacTu ABYX COEAMHUTENEN CTOSLMUX Ha

nnaTte moaynsa n ocHoBHol nnatbl (30-TW NMMHOBLIN U 4-X MUHOBLIN, CTOSALLMIA OKOJSIO JIMHENHOIO
pasbema.

6) 6e3 NULWHNX yCcunun Hagaenmeas BEPTMKaNbHO Ha NnaTy Moayns, 4OOUTLCHA MNOMHOW CTLIKOBKU
pa3bemoB. B criyyae HeyjauyHOWM CTHIKOBKM M3-3a CMELLEHUS LUThIPLKOB — Crierka nokaynsas Moayrb,
BbIHYTb €0 U3 Pa3beMOB Ha OCHOBHOW NnaTte 1 NOBTOPUTL MOMbITKY. [INa ycnewHoro npoBeaeHus
AaHHOW onepaumu TpebyeTcsa TONMbKO BHUMATENbHOCTb M aKKypaTHOCTb.

B) MOCrie yCTaHOBKM MOAyNsi NOACTbIKOBATb JIEHTOYHbIN kaberb K BUINke pasbema CTOSLLEero Ha BepxHen
cTtopoHe nnatbl moayns MM-2-SHDSL. [1ns 3TOro Hy»XXHO COBMECTUTb, YAEPXKNBas BEPTMKANbHO
po3eTKy kabens Co WTbipbKaMu Ha nnaTe 1 crierka HaaaewTb 4O MOMHOro CoBMeLLeHust obenx yacTten
coeavHuTens.

r) 3akpenutb 4-msa BUHTaMm M3 ¢ warbamn nnaTty Ha CTOMKax.

5. OpeTb BEPXHIOIO KPbILLKY Kopryca. [Inst 3TOro Hy)XXHO NPaBWUibHO €€ COPUEHTMPOBATL MHAYe OHA He CTaHeT
Ha mecTo. OpMeHTUp — BEHTUNSALMOHHbLIE OTBEPCTUS OOIMKHbI ObITh GrvKe K NepeaHern naHenu.
CoBMeCcTUTb HanpasensoLMe Nasbl Ha KPbILLKE C MeTanIn4yeckon nnacTMHoOn nepegHen naHenu. 3atem,
cTapasicb yaepXxuBaTb ropM3oHTanbHO 1 6e3 NepekocoB BEPXHIOK KPbILKY, HaA4aBnMBaTh Mo ovepeam ¢ 4-
X CTOpPOH, obGecneuynBas NaBHOE COYSIEHEHNE C HUXKHEN YacTbto koprnyca. [pu ycnelwHon ycTaHoBke
Mexgy obenMn YacTsiMM He JOMKHO ObITb NepekocoB 1 GonbLioro 3asopa. Ecnm aTto He Tak — pa3obpaTbes
B YeM [eno 1 UcnpaBuTb YCTAHOBKY. [locne 3Toro BCTaBUTbL B OTBEPCTUS U 3aKPENMUTL 4 KpeneXXHbIX BUHTA
Ha BEPXHEN KpblLLKe kopnyca. BuHTbI 3aBopaymBaTh NOCTENEHHO —CHA4ara 3akpyTUTb He 40 KoHLa Bce
BMHTbI , @ 3aTeM NOAKPYYMBaATb UX NO OYepeam A0 NOSHOM OCTaHOBKU. ATO 06ecneymT oTCyTCTBUE
MEPEKOCOB U 3a30POB MEXAY KpbILLKaMMW.

6. [MocTaBWTb Ha MECTO 3alLMTHble IeKopaTMBHbIE YINOBble 3arnyLUk1. Hy)XHO NpaBUnbHO KX
COpVIEHTUPOBATL — KBaZpaTHoe YrnybrneHve Npy yCTaHOBKe 3arnyLku JOMKHO HaXoOAUTbCSA CBEPX.
YcTaHoBKa Npovn3BoAUTLCSA COBMELLEHNEM 3arfyLLUK/ B Nasy NerkuM HagasnuBaHnem [0 NosiBeHus!
LLlenYKa B MOMEHT cpuKcaLmu.

MprGop roTOB K BKIMHOYEHWIO MUTAHUS.

BHUMAHMUE! 3nemeHTbl yCTaHOBMEHHbIE Ha MfaTe YyBCTBUTENbHbI K OENCTBUIO CTAaTUYECKMX pa3psnos,
KOTOpble MOryT NPOUCXOOMT MpU KacaHWM onepaTtopa TOKOBeayLUuMX yacTen nnatbl. [1oaTomMy npu yctaHOBKe
pekoMeHOyeTCsl NoNb30BaThCA 3aUTHLIM 3a3emMnstowmm 6pacneTom. py ycTaHOBKE HY)XHO AepaTb nnarty
3a Kpasi.He pekomeHayeTcsi KacaTbCs AOPOXKEK UMM OTAENbHBLIX KOMMOHEHTOB Ha nnaTe.
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12 Pexxum yaaneHHoro goctyna (Remote Access)

Pexvm yganeHHoro goctyna obecneuvmBaeT Nonb3oBaTento ynpaBneHne ¢ NoKanbHOro MynbTuniekcopa
napameTpaMu yganeHHoro mynbTuniekcopa. Pexum yaaneHHOro Aoctyna MOXET NPOM3BOAUNTCA Kak vepes
WUHTepdenc NMMHENHOro nopta A, Tak 1 dYepes nHtepdenc nuHenHoro nopta B. MNonb3oBaTtenb Takke MoOXeT
BOWTM B PEXUM yOaNeHHOro 4OCTyNa U3 Kak M3 OCHOBHOIO MEHIO MHTepdenca nepegHen naHenu, Tak u yepes
OCHOBHOE MEHI TepMMHanbHOro pexuma. [Ans MynbTUMNNIEeKCOpOB He uMmelwux wuHTepdenca nepegHen
naHenu yganeHHbIn A0CTYN MOXET NPOBOAUTCH TONBKO B TEPMUHANBHOM peXnMe.

YOaneHHbIl docmyn ¢ Mynbmurnjiekcopa umMerouwie20 uHmepgelic nepedHel naHesau K dpy2omMy
Mynbmurnsiekcopy 6e3 _uHmepdgbelica _nepedHell naHeslu _6803MOXEH _MOJILKO __4Yepe3 MEHIo
mepMuHasibHo20 pexuma!

OKHO OCHOBHOIO MEHI0 NpK BbIGOpe yaarneHHoro AocTyna Yepes uHTepdeic nopta A:

Main menu
Reports RemZs RemB

CnepyeT OTMETUTb, YTO PEXUM yAaneHHOro AOCTyna noagepXuBaTbCsl, €CNIM CO CTOPOHbI yAaneHHOoro
yCTponcTBa ncnonbdyetcs Mynbtunnekcop MM dmpmbl «3enakey.

Ecnn ¢ npoTMBOMOMOXHOW CTOPOHLI MO KakMM 5nmMbo npuynHam He obecneymBaeTcs noggepkka
yOaneHHoro [ocTyna, TO MOocre MOMbITKA akTUBauuu yaaneHHoro goctyna Ha akpaHe YKKW nokanbHoro
MynbTUMNEKcopa NosiBUTCA CoobLLeHNE:

Rem access failed
Press any key. . .

Mpn ychnewHoM YCTaAHOBMEHWM COEQUHEHWS B peXUMe YyAaneHHoro [Aoctyna Mexay [AByMs
MynbTunnekcopamm Ha XKKW nokanbHOro mMynbTunnekcopa nosBmMTCst COOOLLEHNE:

State R
No errors

HauuHasa ¢ aTtoro momeHTa BpeMeHn Ha XKW nokanbHOro mynbTtunnekcopa dyayT oTobpaxaTbCa OKHa
COCTOSIHUMA M MPOM3BOAUTCH HaBurauuss B MEHI0 YyAaneHHoro MynbTunnekcopa. [lpusHakoMm pexunma
yOaneHHoro [ocTtyna sIBNAETCA vHAMKaums murarowero cumeona R B npaBom BepxHem yrny KKU (19-5
no3numns B BepxHen cTpoke, 20-9 No3uumsi 3apesepBrpoBaHa Ana nHamkaumm 3Hadka > ). Ha KK yganeHHoro
MynbTUMnekcopa 6yaeT MHAMUMpPOBaThLCS COObLLEHNE:!

Remote MUX achive
Keyboard Locked

Ha Bpemss ceaHca ydaneHHOro AOCTyNa KnaeBuaTypa WM TEepPMUHamNbHbIA PEXUM Ha yAaneHHOM
MynbTUnnekcope 6yayT 6GnokvpoBaHbl. OpHako, ecrnv B TeYEHME 5 MMHYT CO CTOPOHbI JIOKarnbHOro
MyfbTUMNecopa He NPOBOAWUIUCH aKTUBHblE OEWCTBUSA (He Oblno nepedayn KoMaHg Onsl M3MEHEHUS OKOH
COCTOSIHUSA UNN N3MEHEHMS NapamMeTpPOB KOHUIrypaumm NopToB yaaneHHoro MynbTUNsiekcopa), To KnaBmnaTypa
WHTEpderica nepegHen naHeny pa3bnokupyeTcs:

Remote MUX active
Press any key to abort

Mpu 3TOM ceaHc yaaneHHoro goctyna 6yaeT npogomkaTtb ObiTb akTUBHBLIM, HO NONb30BaTENb CO CTOPOHbI
yAaneHHoro MynbTUMNEKCOpPa MOXET NpepBaTh 3TOT NPOLECC M NEePeEXBATUTL YNpaBieHNe pecypcamMu CBOEro
MynbTUMMEKcopa, HaxaB Oyl M3 YeTblpex KHOMOK KraBuaTypbl Ha nepedHen naHenu. Ecnn ke
nonb3oBaTeNb He MPOU3BOAWT 3TUX OEWCTBUIA, @ CO CTOPOHbI NIOKANbHOrO MynbTUMNNEKCopa BHOBb NPUXOaUT
KOMaHOa ynpaBneHuss pecypcamu, TO BHOBb npousonaeT 6nokvpoBka knaeBuaTypbl M Ha YKKW ypganeHHoro
MynbTUMNEKCOPa NOSIBUTCA COOTBETCTBYHOLLIEE COOBLLEHNE.
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Ecnn nonb3oBaTenb yaaneHHOro MyrnbTUMMEKCOpa pewnn npepsaTtb YAaneHHbId OOCTyn BO BpPeEMS
pa3bnokMpoBaHNA KnaBMaTypbl, TO MNPOM3OMAET MEPEXon B OKHO OCHOBHOIO COCTOSIHUSI W MOSIBUTCS
cooOLLeHME:

State
No errors

A Ha KK/ nokanbHOro mynbtunmecopa nosBMTCs COObLLEHME O NpeKpalleHun ceaHca yaaneHHoro no
MHMUMaTUBE Nonb30oBaTenNs yaaneHHoro MynbTunekcopa:

Rem access aborted
Press any key . . .

B pexume ymaneHHOro AoCTyna noMb30oBaTeNio FOKanbHOrO MynbTUMNIEKCopa nNpeaocTaBnaeTcs
BO3MOXHOCTb YMpaBneHnsa nodtM BCEMU pecypcamMu yAaneHHoro Mynetunnekcopa. Cnegyet OTMETUTH
HekoTopble OTNMuYusA. [lo ecTecTBEHHbIM MpuMYMHaM B MEHI YAaneHHOro MynbTunnekcopa OyayT
OTCYTCTBOBAaTb HEKOTOpPbIE MyHKTbI MEHI, HanpuMmep RemA 1 RemB, a Takke NOMHOCTbIO Ae3aKTMBMPOBaHa
onuusa anarHocTukum Diag.

12.1 ABapuiHbIN BbiXoA U3 pexuma «YaaneHHbIn JocTyn»

Ecnn B npouecce ceaHca yaaneHHoro goctyna ©Oyget 3aduKCUpOBaH BbICOKWIMA YypOBEHb OLUMOGOK B
KaHane CBsi3W, HanmuuMe KOTOPOro CAernaeT peanusauvio OAHHOTO peXxvMma HEBO3MOXHOW, TO Ansi Takoro
crny4asi npeyCMOTPEH CLieHapuiAi aBapuUMHOTO BbiXxoda U3 pexnma.

Co CTOpOHbI NOKanbHOrO MynbTUMIeKcopa npu OBHapyXeHun BGonbLIoro Ymucna owubok B KaHane
nprveMHuka Ha akpaHe XKW nossutca coobLieHme:

Rem access aborted
Press any key . . .

Monb3oBaTtesnb AOMKEH Cie4oBaTb 3TOMY yKasaHWio, YTOObl NMomnacTb B PEXUM YNpaBreHUs foKarnbHbIM
MYJIbTUMNIIEKCOPOM U 3aBepLUMTL PEXMUM yAareHHoro 4ocTyna.
Ha cTtopoHe yaaneHHoro MysbTUMekcopa BO3MOXHbI Ba BapuaHTa aBapuiiHOTO BbIXOAa:

1. Ecnm B KaHane npvemMHuka OyaeT 3adumkcupoBaH OOMbLUON ypoOBEHb OWMOOK, TO npovsonget
BbIXO, B PEXMM JIOKaNbHOMO YMpaBfieHWs MO WHMLMATMBE YAANEHHOro MynbTUMIIEKcopa M Ha
3KpaHe OydeT MHOMUMPOBAaTBLCS COODLLEHNE:

State

No errors

2. Ecnu ypoBeHb owmMBOK B kaHane npuvemMHuka Oyaet npuemnemMbiM, HO CO CTOPOHbI FIOKaNbHOro
MynbTUMNEKCOpa CeaHc yaaneHHoro goctyna 6bin aBapuinHo npepBaH, TO Mo UCTEYEHUIO TaiM-ayTa
5 MyHyT, Ha akpaHe XKKW yganeHHoro mynbTuniekcopa nosiBUTCst coodLeHune:

Rem access aborted
Press any key . . .

KnaBuatypa yaaneHHoro mMynbTunnekcopa Gyaet pasbrokupoBaHa no npuyvMHe OTCYTCTBUS aKTUBHOCTU
KaHana ynpaBIieHWsi CO CTOPOHbI JIOKallbHOro MyrnbTunnekcopa. Monb3oBatenb AOMKEH NEPENTU B PEXUM
NoKanbHOro ynpaBneHusl, HaxkaB OfHY 13 YeTblpex KHOMOK Ha NepeaHein naHenv cBoero MynbTunnekcopa.
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13 TepMUHanNbHbLIN PEXUM yripaBrneHus

TepMyHanbHbI  PEXMM  aKTUBU3WPYETCA NpY  MOOKMIOYEHUMM 4Yepe3 UMHTepdencHbIn  Kabemnb K
nopty 2 tepmuHaneHoro DTE ycTporictBa (komnbtoTepa IBM PC) n 3anycka TepMuHanbHOM nporpammbl. Ons
aKTMBM3aUUM TEpMUHANbHOW MporpamMMbl crieQyeT C KnaBuaTypbl TEPMMHANa TPOEKPaTHO HaxaTb KhaBuly
ENTER.

Mpn 3anycke TepMmHanNbHOM MporpaMmmbl BBOA C KraBuaTypbl MHTepdperica nepegHen naHenu Gyger
3abnokmpoBaH, a Ha XKKW 6ygeT nnguumpoBaHo npegynpeauTtenbHoe coobLueHune:

Control Port active
Keyboard Locked

Ons wcnonHeHnus mynbTUnnekcopa M-2 6e3 XK u  dyHKUMOHaNbLHOW KnaBuaTypbl MHTEpPAENC
nonb3oBaTensi OCYLUECTBISIETCA TOMbKO 4Yepe3 TepMuHanbHbIA nopT (nopTt2)!  YTonmeHHas KHomMka
npegHasHayeHa ans UsMeHeHus1 pexxmma paboTtbl nopTta 2.B MCXOAHOM COCTOSIHUKM NOCHEe BKITHYEHUS] MUTaHUS
MopT 2 HacTpoeH Ha paboTy B TEpPMMHANBHOM peXxume co ckopocTbto nepedayn 38400 n 6e3 naputeta. Ecnn
nonb3oBaTteslb Ha3Ha4YaeT NopT 2 AN nepegayun AaHHbIX, TO Nocrne BbiXxoda U3 TEPMUHANBHOIO pexuma nopr 2
aBTOMaTU4Yeckn ByaeT nepekmntoveH B pexnm nepefayvm gaHHbix.[Ana nepesoga noprta 2 U3 pexuma nepegaymu
OaHHbIX B TEPMWHAmbHbLIA PEXUM CnegyeT KpaTKOBPEMEHHO HaXaTb YTOMMEHHYIO PEXMMHYH KHOMKY Ha
nepegHen naHenu.

Bua CTapTOBOro MeHK Ha 3KpaHe TepMuHana:

Zelax GM-2-AE V0.00 RS-449
Main menu

State Watch

Setup

Diagnostics

Service

Performance Reports
PortA Remote control
PortB Remote control
Quit

oNoORrWON~

Press Key 0..7:

Mpu BbIXO4E M3 TEPMUHANBLHOTO pexuma credyeT BblbpaTb onuuio Quit (0). Bbixod U3 TepMuUHansHOro
pexvuma OygeT npousBoauTbCs MO TaWM-ayTy 5 MUHYT, UK xe Npu Haxkatuy 6ol KHOMKM Ha naHenu
ynpaerneHusi. Ha skpaHe TepMuHana nosiBUTCS CoobLLEHME:

ACCESS ABORTED

Timeout has expired - local keyboard is active

CTpyKTypa MEHI0 B TEpMMHaNbHOM peXuMe aHarorMyHa CTPyKType MeHH Ans uHTepdelica nepenHei
naHenu. Bug okoH B TepMUHaNbHOM MEHIO OTIIMYAETCS OT aHaNorMYHbIX OKOH MHTepdelica nepeaHen naHenu.
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13.1 OKHa coCTOsAHUM ANA TeEPMUHANBLHOIO peXxuma
Bua tepmuHansHoro okHa State Watch:
State Watch

. PortE

. Port Errors

. Show Profile
. Quit

CONDU AW

Press Key 0..8: 1

Mpu BbIOOPE nyHkTa MeHto Show Profile Ha skpaH GyayT BbiBegeHa Tabnuua HaAcTPOek BCEX MOPTOB.
lMpn BO3HWMKHOBEHWMM NpPOGNEM, CBA3AHHbIX C (YHKLMOHMPOBAHMEM annapaTypbl MynbTunnekcopa M
pPEKOMEHOYETCA COXPaHWUTb HACTPOeYyHyl Tabnuuy B oTgenbHom danne u nepecnatb AN aHanmsa
npounsBoguTento 06opyaoBaHuMS.

OkHo cocTosHusa nopta A (B):
PortA LOS LOT BPV LOF CRC CAS SLIP RAI AIS

“ o Gk

CumBon — OTCYTCTBME CUrHana oLmbku, — Hanuyme curHana owmnbkum B JaHHOW MNo3ULMN.
CocTosiHne nuHM OBHOBNSIETCA Ha 3KpaHe ¢ 4YactoTon 1y U MHOUUMPYHTCS CKPOSMMHIOM B Crnegylowen
CTpPOKe.

Port1 DCE 768K Sync DTR DCD DSR RTS CTS

*

* * * *
* * * * *
* * * *
* * * * *

Bbixog 13 TEpMUHANBHOMO OKHA COCTOSIHWUS HA BEPXHWUI YPOBEHb MEHIO MPOM3BOAUTLCSA NMPU HaXaTumn Ha
ntobyto KHOMKY KnaBuaTypbl TEpMUHana.

OKHO coCcTOsIHMA nopTa 2:
Port2 38400 DTR DCD DSR RTS CTS

* X kX

OkHo cocTosHus nopta Ethernet:
PortE Link Collision Error

OkHo owwmnbok B noptax A un B:
Port Errors PA PB
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13.2 MeHio ycTaHOBKM Setup

OKHO YyCTaHOBKM NapaMeTpoB nopToB Setup:

Parameters Setup

PortE
. Diagnostics
. Quit

Press Key 0..6:

OkHO ycTaHoBKM nopTa A:

PORT A Setup

1. Mode Framed
2. Line Coding HDB3

3. Jitter Attenuator Disabled
4. Receive Equal. Gain -12dB

5. TCLK Source RCLKA
6. TSO Internal
7. AlS Disabled
8. RAIS Disabled
9. Signaling CCS

A. Map

B. Error Check CRC4
C. Fidelity Data Link Sa_bits
D. Idle code 0x5D

0. Quit

Press Key 0..C:

13.3 MeHI0 Ha3Ha4YeHUA KapTbl

OKHO HasHa4YeHUs KapTbl TAaNM-CIIOTOB:
TimeSlot Dest TimeSlot Dest

1. 01 XX H. 17 P1
2.02 XX .18 P1
3.03 XX J. 19 P1
4.04 P1 K. 20 P1
5.05 XX L. 21 P1
6. 06 P1 M.22 P1
7.07 XX N. 23 P1
8.08 XX 0.24 P1
9.09 XX P.25 XX
A.10 XX Q.26 XX
B. 11 XX R.27 XX
C.12 XX S.28 XX
D. 13 XX T.29 XX
E. 14 XX Uu.30 XX
F. 15 P1 V. 31 XX
G. 16 P1 0. Quit

Press Key 0..V:

3ENAKC 'M-2 © 2005 3enakc 71



[ns HasHayeHus HanpaereHus TavM-CrioTa CHayana crnegyeTt BblOpaTe nosvuumio (knaesuwm 1..V), a
3aTeM YCTaHOBUTb Afsl Hee HYXHbIN NOpT Ha3HayveHus. Kogosble kombyvHaumm Ans nopTos:

XX — TanM-CnoT He 3aeNCTBOBaH;

P1 — Taim-cnot HasHadeH B nopT1;

P2 — taiim-cnoT HasHa4eH B NopT2;

PE — tanm-cnoT Ha3Ha4eH B nopT Ethernet;

PB — Tanm-cnoT Ha3Ha4yeH B NopTB;

01 — Tanm-cnoT A HasHa4aeTcs B NopT B ¢ nameHeHneM nosnumm B Kagpe;
FL — Tanm-cnot ucnonb3yeTcsa ansa cnyxebHoro (ynpaenstoLLero) kaHana.

[ns He3aOencTBOBaHHbIX B KapTe HasHa4YeHUs No3nUMiA TakM-CroTOB NMosib3oBaTeNb MOXET BblbpaTh Idle
KO4 — HyneByw nocbky nmbo kog 5dh. Beibop koga Ans «XOMOCTbIX»  TalM-COTOB NPOM3BOAMTCS
HesaBucumo ansa noptos A 1 B B pasgene meHio |dle cooTBeTCTBYHOLLErO NOpTa.

Bbi6op HasHavYeHus1 Tanm-cnoTa:

Timeslot #01 redir XX

01
. Quit

oNouUALNS
T
—

Press Key 0..7:

OkHo ycTaHoBku nopta A (BbibpaH pexum Unframed):

PORT A Setup

1. Mode Unframed
2. Line Coding HDB3

3. Jitter Attenuator Disabled
4. Receive Equal. Gain -12dB

5. TCLK Source RCLKA
6. AlS Disabled
7. RAIS Disabled
8. Direction Port1

0. Quit

Press Key 0..8:

OkHo ycTaHoBKkM nopta A (BblOpaH peXxrum MHBEPCHOIo MyJibTUMNekcopa):

PORT A Setup

1. Mode InvMux
2. Line Coding HDB3

3. Jitter Attenuator Receiver
4. Receive Equal. Gain -12dB

5. TCLK Source RCLKA
6. AIS Disabled
7. RAIS Disabled
8. Signaling CCSs

9. Map

A. Error Check CRC4
B. Fidelity Data Link Sa_bits
C. Idle code 0x5D

0. Quit

Press Key 0..C:
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13.3.1 KapTta ans pexxuma MHBEPCHOro MyJfbTUMNIEKcopa

OkHO pacnpegeneHnst TanM-crnoToB AN PEXNUMA UHBEPCHOro MyNbTUMIIEKCOPA:

INVMUX Requests

1. Active
2. Reserved
0. Quit

Press Key 0..2: 1
INVMUX active map request

1. Port1 3968K
2. Port2 OK

3. PortE OK

4. PortE2 OK
0. Quit

Press Key 0..4: 1
Port1 Max possible request is 3968K

Enter <Space> to increase request
<BS> to decrease request
<CR> to end request

Current request is 3968 Kbit/s
INVMUX Requests

1. Active
2. Reserved
0. Quit

Press Key 0..2: 2
INVMUX reserved map request

1. Port1 OK
2. PortE OK
3. PortE2 OK
0. Quit

Press Key 0..3: 1
Port1 Max possible request is 1984K

Enter <Space> to increase request
<BS> to decrease request
<CR> to end request

Current request is 0 Kbit/s

13.4 MeHio ycTaHOBKM napameTposB [NMopTta 1

OKHO ycTaHOBKM NapameTpoB nopTta 1:

Port1 Parameters

1. Mode Sync
2. Sync Parameters

3. Circuits

0. Quit

Press Key 0..3:
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YnpaBneHue pexmmamMmm CUHXpoHU3auuu nopTa 1:

Port1 parameters

1. Polarity
2. Phasing RxD_A Disabled
0. Quit

Press Key 0..3:

Bbibop nonsapHoOCcTU NnHUIA nopTta 1:

Port1 polarity

1. RxD Normal
2. TxD Normal
3. RxC Normal
4. TxC Normal
5. CLK Normal
0. Quit

1. Normal
2. Inverted
0. Quit

Press Key 0..2:

YctaHoBka napameTtpoB Circuits ansa nopta 1:

P1 Circuits

1. DCD Mode Line

2. CTS Mode Active
3. DSR Mode Active
4. DTR Mode Normal
0. Quit

Press Key 0..4:

13.5 YctaHoBKa napameTtpoB ansa lNopTta2

YcTaHoBKa NapamMeTpoB nopTa 2:

Port2 parameters

1. Mode Control
2. Async Parameters

3. Circuits

0. Quit

Press Key 0..3:

YcraHoBKka napaMeTpoB nopTa 2:

Port2 async parameters

1. Bit rate 38400

2. Data bits 8 bits

3. Stop bits 1bit

4. Parity NoParity
5. Flow control RTS/STS
0. Quit

Press Key 0..5:
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OkHO ycTaHOBKM NapameTpoB nopTa Ethernet:

Ethernet parameters

1. Transmission mode  Full Duplex

2. Compression Disabled
3. Filter Disabled
0. Quit

Press Key 0..3:

13.6 YctaHoBKa napameTpoB nopta SHDSL
SHDSL Setup

. Unit type LTU

. Mode Master

. PMMS Mode PMMS_ON
. Modulation TCPAM16
Map

Power

. SNR Threshold(dB) 19

. Clock Inter

. Quit

Press Key 0..8: 1
Unit type LTU

Press Key 0..2: 0
Mode Master

1. Master
2. Slave
0. Quit

Press Key 0..2: 0
PMMS Mode PMMS_ON

1. PMMS_ON
2. PMMS_OFF
0. Quit

Press Key 0..2:
Modulation TCPAM16

1. TCPAMS8
2. TCPAM16
3. TCPAM32
0. Quit

Press Key 0..3: 0
SHDSL map request

1. PortA OK
2. Port1 OK
3. PortE OK
4. PortE2 OK
0. Quit

Press Key 0..4:
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TimeSlot Dest TimeSlot Dest

.01 XX H. 17 XX
.02 XX1. 18 XX

.03 XX J. 19 XX
.04 XX K. 20 XX
05 XX L. 21 XX
06 XX M. 22 XX
07 XX N. 23 XX
.08 XX 0. 24 XX
.09 XX P. 25 XX
.10 XX Q. 26 XX
11T XX R. 27 XX
.12 XX S. 28 XX
13 XX T. 29 XX
.14 XX U. 30 XX
.15 XX V. 31 XX
G. 16 XX 0. Quit

TMUOUOWD>OONO T AWN

Press Key 0..V: 0
Port1 Max possible request is 2304K

Enter <Space> to increase request
<BS> to decrease request
<CR> to end request

Power

1. Power Mode G992.1
2. Forced_Value 13dB
0. Quit

Press Key 0..2: 1
Power Mode G992.1

1. Forced
2. G992 .1
0. Quit

Press Key 0..2: 0
Power

1. Power Mode G992.1
2. Forced_Value 13dB
0. Quit

Press Key 0..2: 2
Forced Value 13dB

MOOWP>POONDDO A WN =
\'
a
o8}
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F. 14dB
G. 15dB
H. 16dB
0. Quit

Press Key 0..H: 0
SNR Threshold(dB) 19

Press Key 0..E:
PortS Clock Inter

1. Inter
2. RCLKA
3.0SC
4. Port1
0. Quit

Press Key 0..4:

13.7 MeHIo cepBUCHbIX (PyHKLUN

OkHo Service:

Service

1. Calendar Setup
2. TS Monitoring
0. Quit

Press Key 0..2:
Current date 10:21:06 25/09/01

Enter date [[[[yy]MM]dd]hh]mm][.ss]

13.8 CoxpaHeHue n 3arpy3ka npodunsa HacTpoek

Ons COXpaHeHuna Unun 3arpy3kmu ﬂpOC*)VIJ'IFI HaCcTpoek MoagemMa cneagyet Ucnosib3aoBaTb NyTb:

Main menu / Setup / Save&Load Profile by XModem

B MeHto cneaytoLlero ypoBHs NpeaycMOTPEHO COXpaHEHME TeKyLero npoduns HacTpoek B hansne Ha
BHELLHEM NepCoHanbHOM KOMMbIOTEPE C Mcnonb3oBaHMeM npoTtokona XModem (Save Current Profile to
File by Xmodem) n o6patHas onepauus (Load Profile from File by Xmodem). Bonee nogpo6Hoe onucaHue

aTux npoueayp npusegeHo nanee ( [punoxeHuve 6 ).

Bbixog 13 MeHto OCYLUECTBNAETCA HaXaTnem Knasuln 0.
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14 MeHI0 Ana MOHUTOpPA NPOU3BOAUTENILHOCTU

[ns npocMoTpa cTaTUCTUKN paboTbl IMHENHBIX MHTEPGENCOB MYbTUMNIIEKCOPA MOXHO BOCMOMb30BaThLCS
MeHlo «MoHMUTOp MpoM3BOAUTENBHOCTMY». B gaHHOM pasgene nonb3oBaTento AOCTynHa cTatucTvka paboTbl
NIMHENHbIX UHTEPMENCOB MyrbTUMNEKcopa. Pernctpaums CTaTUCTUKN NPOM3BOAUTCS OTAENBbHO AN KaXkaoro u3
nuHerHbIX noptoB A u B. lNogcyeT paboyero BpeMeHn ONs KaxQ4oro M3 nopToB Takke Mpou3BOoAMUTCH B
oTAEenNbHbIX cyeTymkax. [ns noptoB A n B goctynHa cratuctmka no pabote ob6omx KaHarnoB CBA3N - MPUEMHMKA
(Port A/B Report) n nepegatyuka (PA/B Report). Nonb3oBaTtento AOCTyNHa Kak MHTerpanbHas cTaTUcTuKa 3a
BCe Bpemsl paboTbl gaHHoro nopta (A unm B) oT MOMeHTa nocrnegHero cbpoca cyeTymka BpPeEMEHM, TaK U
TeKyllas cTaTMCTUKa 3a nocrnegHue 15 MUHYT, UK ke CcyTo4Has - 3a nocnegHue 24 yaca.

Reports ----- PortA

PortB ------ 2| --—-2|ES:n  XXX.X%
| [SES:n  XXX.X%
[BES:n  XXX.X%
|[UAS:n  XXX.X%
[AS:n  XXX.X%
[IDM:n XXX.X%
[Slip:n XXX. X%
Clear

14.1 OnpepeneHns napamepoB NPoOU3BOAUTESNTLHOCTHU

Total time nnu Full time — cymmapHoe Bpemsi paboTel annapaTypsl,

AS - Avaliable Seconds — Bpems paboTbl 6e3 oLMBOK B CEKyHAaAX;
UAS - Unaliable Seconds — 41cno cekyHa HEroTOBHOCTY;
ES - Error Seconds — 4ncno cekyHg ¢ owmnbkamu;

SES - Severaly Errored Seconds;
BES - Bursty Errored Seconds;
DM - Degraded Minutes — MUHYTbI HU3KOrO KayecTBa.

Mo onpegenennio G.821 n RFC 1406 MUWHYTbI HM3KOro KayecTBa obpasyloTcst owmbKaMm ¢ 4acToTon B
AvanasoHe 1E-6 go 1E-3 6urT.

Slip — uncno cekyHa ¢ owmnbkamm BCneacTBme npockanb3abiBaHus bydepa
3MaCTUYHOM NaMATH.

EFS — Error Free Seconds, BpeMsi cBo6ogHOE OT OLIMOOK - BTOPUYHLIN napameTtp. VIHTepBan BpeMeHu, B
TEeYeHne KOTOpPOro curHan Obin NpaBUibHO CUHXPOHU3MPOBaH, a oWwnbkn oTcyTcTBOBanu. [NapameTp He BXxoauT
B pekoMmeHaaumm G.821 n M.2100/M.550.

EFS (%) — Error Free Seconds - npoLeHT BpeMeHn cBOOOAHOro OT owmnbok — OTHOLeHne BpeMeHn EFS k
obwemy BpemeHu paboTbl MynbTunnekcopa. HocTyn k napameTpy BO3MOXEH TOMBbKO B TEPMUHANbHOM
pexume.
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14.2 MNMonHoe Bpemsi paboTbl n BpemMa paboTbl ¢ olMbKkammu

I'Iepexo,u, B OKHO WMHAMKaAUWMK NOJNMHOro BpemMeHu pa6OTbI N CTaTUCTUKU pa6OTbI C owmbkamum.

Performance Report
Powrth PortB Clear

B BepxHelt cTpoke oToGpaxkaeTcsi nonHoe BpeMsi paboTbl MyMbTWMIEKCopa OT MOMEHTa MpPOBeAeHMs!
nocrnegHero cbpoca cuyeTyMka permctpauum BpemeHW. Bo BTopoit cTpoke — cymmapHoe Bpemsi paboTbl C
owmnbkamMn B NMHMKU CBA3W. [lonb3ysicb KHOMKaMW HaBurauuuM, MOXHO MOCredoBaTeNbHO MPOCMOTPETb
WHTerpasbHyt0 CTaTUCTUKY OLUIMBOK Kaxdoro Tuna.

FULL xx12d 17:43:31
ES 1d 07:15:09

12d — konun4yecTBO AHen, XX — NO3numnn 3apesepBUpoBaHHbLIE MO COTHU U Thicsun gHen. MakcumansHoe
4yncno aHen B cyetynke 9999 (bonee 27—Mmu neT)

MpocMoTp OpyrMx napameTpoB MPOU3BOAUTENBHOCTU MPOM3BOAMTCA MPU HakaTUM KHOMOK <& u =,
BepxHssa cTpoka, cogepxallas nonHoe BpemMsi paboTbl MynbTunnekcopa byaet octaBaTbCs, @ HMKHAS CTPOKa
OyaeTt nameHaTcs. B HKHen cTpoke OydeT coaepkaTbCsa 3HadYeHMe TEKYLLEero NnpocMaTpmMBaemMoro napameTpa
npounssoauTensHocTU. CMeHa napameTpoB NPOUCXOAUT LMKIIMYECKU, NPOCMOTP MOXHO NPOM3BOAUT ABUrasicb
BrneBo unu Bnpaso ES = SES = BES ® UAS = SLIP = DM = ES...

FULL xx12d 17:43:38
BES 1d 07:15:09

Insa okoH Performance Reports Ttvna Far End noptoB A n B chaiin gaHHbIX cTaTUCTMKK ownbok paboThbl
NpUeMHOW annapaTypbl yaaneHHoro koHua npuHuMaetcsa no FDL, T.e.no kaHany TeXHNM4eckoro obcnyxmBaHusl.
Ecnu B onuun FDL npegBapuTenbHO He yCTaHOBIEH NPU3HAK akTMBHOCTWU Takoro kaHamna, TO cTaTucTuka no
owunbkam BbINOMHAETCA MPOrpaMMHO Ha OCHOBE MOCEKYHOHOro aHanmsa cuyetdnka E-6uTt 3a Tekywwimn
WHTepBan nHterpmpoBaHus (15 MuHyT nnu 24 yaca).

Hoctyn ko Bcemy cpanny xypHana peructpaumm owmnbok obecnevmBaeTcsi TOMbKO B TEPMUHANbHOM
pexume. [ina aToro BapmaHTa Ha akpaHe chopmupyeTcs Tabnuua pacnpegenexdus ownbok no Tunam . OgHo
OKHO Tabnuubl COOTBETCTBYET OAHOMY 15-TM MMHYTHOMY uHTepBany. Hasuraums BBepX-BHW3 MO MHTepBanav
NMPON3BOAUTCH COOTBETCTBYHOLUMMMK KrnaBuwamun. [lonb3oBatens MOXeT MNpOu3BOAMTbL BbIBOA Ha 3KpaH
coaepxumoro nboro 15-TM MUHYTHOIO MHTEpBana perucTpaummn cTaTUCTUKK 3a nocnegHue 7 CyToK .

14.3 COpoOC CTaTUCTUKN MOHUTOPA NPOU3BOANTENIBHOCTU

C6poc hanna cTaTMCTMKM NPOU3BOOUTCH U3 OTAENBHOMO OKHA MEHI0 MOHMTOpPAa MPOU3BOAUTENBLHOCTM
(Performance Reports). Nocne BbinonHeHnn cbpoca Ha4YMHaEeTCs HOBLIN OTCHET dhaina CTaTUCTUKU B NaMsiTu
EEPROM.

Reports cleared
Press any key

14.3.1 BpeMeHHble MeTKU AN UHTepBasioB MHTErpupoBaHuA

Ona ynyduleHns 3proHOMUKM MNpeacTaBrneHus BpeMeHHbIX [aHHbIX Ha 3kpaHe XKW npowussoautcs
CUHXPOHM3aLMA 15-T MUHYTHBLIX BPEMEHHBLIX WMHTEPBANoOB MHTErpPUPOBaHUSA K YeTBepTbYacoBbIM OTMETKaM
YacoB peanbHOro BpemeHu. [lpu BKMHOYEHUM paboyero pexuma MepBbii MHTEpPBaN WHTErPUPOBAHNUS
NPOLOIMKAETCss OT MOMEHTa BKIOYEHWs OO0 Gnvkanwen 4eTBepTM yaca. AnuTenbHOCTb €ro MoXeT ObiTb
MeHbLen 15-Tu MyHYT. [puK cTaTUCTMYECKNX pacdeTax aAnsa nepBoro nHTepsarna ucnonb3yetca He 900 cekyHA,
a peanbHas anutenbHocTb (1-899). Bce nocnepylolimne BpeMEHHblE WHTEpPBalbl WUHTETPUPOBAHUS MMEKOT
OOVHaKOBYIO ONUTENbHOCTb no 15 MUHYT
(900 cekyHp).
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BKIIIOYEeHNEe
ININTaHNUA

> 16:00 17:00
15:45

‘ 1 | 2 3 4 5 6

TMURYy'T 15 MumyT 15 MunyT 15 MmuuyT 15 MunyT 15 MunyT

Puc. 35. CuHXpoHM3aUusa MHTepBanoB MHTErPUPOBaHUA NPU BKINIOYEHUN NUTAHUS

Hanunune XecTkon nNpuMBA3KW 3anncert «MOHUTOpPa MNPOM3BOAMTENBHOCTU» MO3BOMAIOT OTKasaTbCA OT
nHavkaumm cekyng Ha XKKU 1 Tem cambiM pasrpysnTb akpaH OT N30bITOYHOM MHOpMaLnK.

14.3.2 dopmart 3anucu B XXypHane peructpaumm nponsBoAUTENbHOCTU

Mepuoa peructpaumm B XXypHane npousBOAMTENbHOCTU — 7 OHEeM ¢ mHTepBanom no 24 vaca. Otc4yer
BPEMEHN NPon3BOaUTCH OT MOMEHTa MocregHero BKYeHus nutaHusa npubopa. Kaxaas sanuck dukenpyetcs
OOUH pa3 B 15 MUHYT (Nepuog NHTErpupoBaHus).

Monb3oBaTtento 4OCTyMHa UCTOPUS COOLITUI B MHTepdericax noptoB A 1 B 3a nocnegHue 7 gHew.

14.4 TepMUHaNbLHLIN PEXUM OOCTYNA K XXypHany MOHUTOpa NPOU3BOAUTENbHOCTHU
Bxop B TepMUHaNbHOE OKHO XXypHana npov3BoanTENbHOCTU:

Zelax GM-2-ABE V1.02 RS530A(No Cable)
Main menu

. State Watch

. Setup

. Diagnostics

Service

Reports

PortA Remote control
. PortB Remote control
. Quit

ONOURWN

Press Key 0..7: 5
BblGop nopTa Anst okHa >ypHana npou3BoanTeNbHOCTU:

Performance Report

2. PortB
3. Clear
0. Quit

Press Key 0..3: 1

PortA Performance

1. Full time report
2.1 Day report
0. Quit

Press Key 0..2: 1
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Bua okHa oTyeTa 3a B NosiHoe BpeMsl paboTbl 060pyAoBaHMS:

PortA full time report

Current date 14:03:21 18/06/02
Full 0d 04:14:07

ES 0d 00:11:30

SES 0d 00:00:22

BES 0d 00:00:33

UAS 0d 00:12:03

Slip 0d 00:00:00

DM 0d 00:00

Press any key to continue...

B BepxHeln cTpoke — HasBaHWe okHa oT4yeTa PortA full time report. Bo BTOpon cTpoke — Tekylwaa gata u
Bpema Current date 14:03:21 18/06/02. B cnepgywowen CTpoke WHAMLMPYETCS MONHoe Bpemsi paboThbl
mynbtunnekcopa Full 0d 04:14:07, roe 0d — uncno gHen, a 04:14:07 cOOTBETCTBEHHO YUCIIO YacoB, MUHYT U
cekyHA. [lanee nayT CTPOKM B KOTOPbLIX Noka3daHbl 3HadeHus napameTtpos no ES, SES, BES, UAS, Slip u DM.

14.4.1 24-x yacoBoe TepMuHanbHoe okHo Performance Reports

[aHHoe TepMuHanbHoe okHO (1 Day report) nNo3BonsieT NPOCMOTPETL BCE 3anncu oT4yeTa
NPOM3BOAMTENBHOCTU MO KaXXOoMy NIMHEHoOMY nopTy A unu B 3a ogHu kaneHaapHble CyTKu.
lMocnepoBaTenbHOCTb AENCTBUIA ANSA Nepexofa B OKHO OTOBpaXKeHUst XXypHana nponm3BoamnTenbHOCTU:

Bbibop pexvma Performance Reports:

Zelax GM-2-ABE V1.03 V.35
Main menu

State Watch

Setup

Diagnostics

Service

Performance Reports
PortA Remote control
PortB Remote control
Quit

O Joy b W

Press Key 0..7: 5

BiGop nopTa unm pexrma 04MCTKY JKypHarna pervcTpaummn nponsBoanTeribHOCTU:

Performance Report

1. PortA
2. PortB
3. Clear
0. Quit

Press Key 0..3: 1

BbiGop pexxuma npocMoTpa oT4YeTa 3a TEKYLLWIA KaneHaapHbIi OeHb:

PortA Performance

1. Full time report
2. 1 Day report
0. Quit

Press Key 0..2: 2
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BbiGop ogHOro U3 napameTpoB NPOU3BOAUTENBHOCTHU:

PortA 1 Day report

1. Errored Seconds (ES)

2. Severely Errored Seconds (SES)
3. Bursty Errored Seconds (BES)
4. Unavailable Seconds (UAS)

5. Elastic memory slip(SLIP)

6. Degraded minutes (DM)

0. Quit

Press Key 0..6: 3

Bua TEPMUHAITIBHOIO OKHa OoT4eTa NPon3BOOUTENTbBHOCTU ONA nopTa A 3a nocnegHuin Kaner,aprM OEHb:

PortA 1 Day report Day 1 of 7

Current date 15:05:23 26/06/02

PortA Bursty Errored Seconds (BES) 96 15-min intervals for 26/06/02
01-08 > 030 030 030 030 030 030 030 030
09-16 > 030 030 030 030 030 030 030 030
17-24 > 030 030 030 030 030 030 030 030
25-32 > 030 030 030 030 030 030 030 030
33-40 > 030 030 030 030 030 030 030 030
41-48 > 030 030 030 030 030 030 030 030
49-56 > 030 030 030 030 030 030 030 030
57-64 > 030 030 030 030 030 030 030 030
65-72 > 030 030 030 030 030 030 030 030
73-80 > 030 - - - - - - -
81-88 > - - - - - - - -
89-96 > - - - - - - - -

Press <Space> to move to previous day
Any other key to exit

B BepxHen cTpoke Tabnuubl oT4yeTa — Ha3BaHwe nuHenHoro nopta (Port A) ana koTtoporo npeacraBneH
OTYET O NPOM3BOAMTENBHOCTU N Ha3BaHME TEPMMHANBHOMO pexuMa (1 Day report), a Takke NOpsSOKOBbIN
HOMEp OHS M3 XXypHana —OAauH U3 cemn (Day 1 of 7). [NepBbit geHb — Tekywmn (current). B BTopon cTpoke
okHa(Current date) nnguumupyeTtcs Tekyllee Bpems n gata (15:05:23 26/06/02).

[anee naget cam Tabnuua otyeTta. B wanke Tabnuubl ykaszaHbl — Ha3BaHWe nopta — NopT A, HasBaHue
napameTpa oTobpaxaemblX AaHHbIX —-Bursty Errored Seconds (BES), 3arorioBOK U BpeMEHHasi MeTka
ons otyeta - 96 15-min intervals for 26/06/02. [lpn NponucTbiBaHUN CTpaHWUL, XypHana oyaoet
N3MEHATCH 3HaYeHne aaTbl Ans NpoCMaTpuBaeMon CTpaHuLbl.

B cyTtkax Bcero 96 15-TM MUHYTHbIX MHTepBanoB. B B kaxgon cTpoke Tabnuupbl oT4eTa NpeacTaBfeHbl
AaHHble Ansg BocbMW 15-TM MUHYTHBIX MHTEpBanoB. B BepxHel CTpoke npuBeAeHbl AaHHbIe 3a Tekylume 2 yaca
— nHTepBansl (01-08), a B HWKHeW CTpOKe - BpeMeHHbIe MHTepBarbl COOTBETCTBYOLWME Havany AHA (89-96).

Mpn Haxatum Ha knaBuwy npobena (Space) MOXHO nNepenTM K MPOCMOTPY OKHa oOTyeTa
NPOM3BOAMTENBHOCTM TOO e NopTa 3a NpeablayLwni AeHb. HaBuraumsa B JaHHOM OKHe He TpebyeTcsi.

Ecnun obopynoBaHue BbIKOYANoCh Ha Kakoe-TO BpeMsl , TO ANsl TEX BPEMEHHbIX MHTEPBAroB, B KOTOPbIX
He ObINo perucTpaumm, byoyT CTOSATb CUMBOSbI MPOYEPKOB. [1pyMep Takoro OkHa NokasaH HUXe:
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PortA

1 Day report Day 3 of 7

Current date 15:06:13 26/0

PortA

01-08
09-16
17-24
25-32
33-40
41-48
49-56
57-64
65-72
73-80
81-88
89-96

Bursty Errored Seconds (BES)

- 030 030 030 030
030 030 030 030 030
030 030 030 030 030

VVVVVVYVYVVYVYVYV

6/02
96 15-min intervals for 21/06/02

Press

<Space> to move to previous day

Any other key to exit

Bva okHa ogHOro 13 nocnegHux 7-mv OHel, B TeYeHne KOTOporo nuTaHue npuéopa Obino BbIKMOYEHO U
perucTpauus He Benachb:

PortA

1 Day report Day 4 of 7

Current date 15:06:14 26/0

PortA

01-08
09-16
17-24
25-32
33-40
41-48
49-56
57-64
65-72
73-80
81-88
89-96

Bursty Errored Seconds (BES)

VVVVYVYVVVYVYVYVYV
|
|
|
|
|

6/02

96 15-min intervals for --/--/--

Press

<Space> to move to previous day

Any other key to exit
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15 TecToBbIN pexunm (Diagnostics)

B naHHOM pasgene nonb3oBaTtenlb MOXET BblibMpaTh peXxnmMbl TECTUPOBAHWUST PasfUYHbIX CErMEHTOB CETH,
obpasoBaHHOM 060pyAOBaHMEM FOKaNbHOrO W yAarneHHOro MynbTUMNEKcopa, a Takke MOXEeT yhnpaBnsiTb
NpPoLECCOM TECTMPOBaHUS. B OKHe COCTOSIHUA pexuma AMarHOCTUKU MHAULMPYETCS KavyecTBO MpoBepsieMbIX
NMHWIA nepedayn AdaHHbiX. [lpu TecTMpoBaHWM WUCNONb3YOTCA NPOBEPOYHbIE LWendbl (B fOKaNbHOM U
yAaneHHoOM  MynbTUMSIEKCOpPE),  BCTPOEHHbIE  TreHepaTtop W MPUEMHUK-aHanNM3aTop  TECTOBOW
nocrnenoBaTesnbHOCTU.

15.1 KapTa TecToBbIX wnencos

TxD mopT 2 DS21354 nopr A
Apauser OF} {? > = > npaiteep [[*
RxD ) @ JIMHNUS
o' m 5 > <
2 g - & NPUEeMHMK
Bridge > 9 O
Ethernet — ‘@ E (IR;
3 § DS21354 nopT B
),
TxD|  moes 1 g’ B > > 2 [ ©— [ Apaiteep [[>
IparBep 6
SP504 ©y ! ) @ @ NUHUS
Rx K
4 g <% |npuemmuk|[|
IIJINC Spartan - 2

3 - Local LoopBack for Port A (B)

4 - Line Loopback LLB for Port A(B)

5 - DCE port to DTE LoopBack for Port 1(2)

7 - DCE port to LINE LoopBack (Port 1(2))
- TO-LINE LoopBack mns mopra Ethernet

~

~

©CooNR

Puc. 36. Kapra wnencoB mynbtunnekcopa 'M

HasHayeHue kaxxaoro TecToBOro wrenda, a Takke NpuHATLHIE CoKpalleHns npuseaeHsl B Tabn. 3.

Ta6n. 3. Tabnuua Ha3HayeHUsA wnendos

Ne HanmeHosaHue wneida HassaHue B MeHI0
JluHeUHble nopmai

1 | Local LoopBack gns nopta A (Local A) Local A

2 | Line LoopBack gnsi nopta A (Line A) Line A

3 | Local LoopBack anst nopta A (Local B) Local B

4 | Line LoopBack ans nopta A (Line B) Line B
Lugpossie nopmel

5 | Loopback (TO-DTE) gns nopta 2 TO-DTE P2
6 | LoopBack(TO-DTE) ans nopta 1 TO-DTE P1
7 | Loopback (TO-LINE) gnsa nopra 2 TO-LINE P2
8 | LoopBack(TO-LINE) ans nopta 1 TO-LINE P1
9 | LoopBack(TO-LINE) ansi nopta Ethernet TO-LINE Eth

[nsa nonb3oBaTensa AOCTYMHa yCTaHOBKA LWNENdOB B MoObIX KOMOMHaLmsAX!
Lnend BknoyaeTca cpa3y nocne Bbicopa onuun!
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15.2 CtpykTypa meHto Diagnostics

B gaHHOM MeHI0 nonb3oBaTenb MOXET BKMoYaTb M BblkNioYaTb TECTOBble LWNendbl, 3adaBatb KaHan
(nopThl 1, 2, Ethernet, A unu B), a Taioke nponsBoanTbL CTapT TECTUPOBAHWUS.

Diagnostics --->LoopBacks—> |PA Loopback -----> | Local ->On/Off (1]
| Line ->On/Off (2]

|PB Loopback ----- - | Local->On/Off (3]
| Line ->On/Off (4]

|P1 Loopback ----> | TO -DTE ->On/Off ©
| TO-LINE ->On/Off @

|P2 Loopback --—--> | TO -DTE ->On/Off @
| TO-LINE ->On/Off ©
| Ethernet -------- > | TO-LINE ->On/Off ©

| LoopBack States > | P1 P2 PAPB ALLOFF
| ALLOFF

BERT -- ->|PortA / PortB / Port1 / Port2/ PortE

Bug okHa mMeHIo npu Bxoae B pexum Diagnostics:

Diagnostics
LoopBacks BER Other

Bua okHa meHto npu Bxoge B onumto BERT:

BER
PortA PortB Portl Port2 PortE

Ecnu B KoHdurypauum mynbtunnekcopa M nopt B otcytctByeT, To nosuums Port B He Oypert
nHanumpoBaTbcs. He ByayT Takke MHOUUMPOBATLCA B MeHIo nosvuumn noptoB 1 1 2 1 nopta Ethernet, ecnu
AaHHble NopTbl He 3asiBreHbl B paboumx KapTax.

TecTupoBaHue BKMYaeTcsa cpady nocre Boibopa noptal Npy BXoge B MEHIO TECTUPOBAHUE BbIKITHOYEHO.
Ha ypoBHe MeHio LoopBack States n ALLOFF nonb3oBaTenb MOXeT NpoOU3BOAUTL OTKIIOYEHME CPa3sy BCEX
BKITIOMEHHbIX paHee TeCTOBbIX LUNENdOB.

Mocne HasHayeHus WNendoB MNonb3oBaTenb MOXET, OCTaBasCb Ha AaHHOM YPOBHE MeHo, NepenTun B
OKHO MPOCMOTPA BKITHOYEHHbIX MM WIendoB. Bo BTOpOW CTpoke HaxoadaTcs TOYKM BXoda Ans BCeX MOpToB, B
KOTOPbIX MOXeT ObITb ycTaHOBMNEH npoBepouHbi wnend (PA, PB, P1, P2). BbibpaB mMuramowwmM MapKkepom
HY>KHbIA MOPT, MOXHO HaxaTb KHoMKy ENTER v BOWTM B OKHO COCTOSIHUSI YCT@HOBIEHHbIX AMs1 JAHHOro noprta
wnendos.

Bug okHa meHio anga onumm LoopBacks:

Set LoopBacks: >
PA PB Pl P2 PE States ALLOff

Onuwust ALLOFF nosiButcs B OkHe ecnu Obi1 yCTAHOBIIEH MO KpalHen Mepe XoTs O6bl 0guH wnend!
OKHO COCTOSIHMSA yCTaHOBMNEHHbIX TeCTOBbIX WwnerdoB (BER-TecTep He BktoveH) “LoopBack States”™

LoopBack States
PA PB P1 P2 PE

PortA Loopbacks
Local Line

Monb3oBaTenb MOXET YCTAaHOBUTL BCE LUNENLI, XOTA 3TO U OYAET NMLLIEHO CMbICIA, MO3TOMY B HUXKHEN
CTPOKE BbIAEMNEHO TPU MO3ULMM AN MHOMKALMN BCEX BKITHOYEHHbIX LWNendoB. Ecrnv He ycTaHOBMEH HU OauvH
13 wnendos, To nHamumpyetcs No.

3ENAKC 'M-2 © 2005 3enakc 85



OKHO COCTOSIHWSI BKITHOYEHHBIX LWNendoB NpogybnmpoBaHoO n Ha CamMOM BEPXHEM - MEPBOM YPOBHE MEHIO,
4yTOObI NONb30BaTENb MMEN BO3MOXHOCTb NMPOCMOTPETL BKITKOYEHHbIE LLNENdbl He BXoas B pexunm TESTS.
KHonkon Exit nponsBoguTcs BbIXOA M3 NPOCMOTPA.

OKHO cocmosiHUs1 nocJie nycka 2eHepamopa :

MMocne BkmOYeHUA reHepatopa HeO6XOAMMO HeKOTopoe BpeMs AMfS YCTaHOBMEHUS CUHXPOHM3ALMu
npMeMHUKa 1 nepegaTtynka TeCTOBOW MocrnegoBaTernbHOCTU. B a9To BpeMs nogcyeT ownbok He Npom3BOAMTCA
N Ha MecTe 3Ha4YeHus YpoBHS omnbok nHanumpyetcs npnsHak NO SYNC .

BER PA NO SYNC
32s

CMeHa 3HauyeHUsl CeKyHO B CYETYMKe BpPEeMEHW TeCTMpOBaHus — Mpu3Hak paboTbl reHepatopa PRBS
nocrnegoBaTeribHOCTY.

Ecnn ypoBeHb OWKMBOK 4OCTAaTOMHO BLICOK U He MO3BOSISIET YCTAHOBUTb CUHXPOHM3ALMIO, JAHHOE OKHO
COXpaHseT 3TOT BUA, NOKa NOMb30BaTeSNb HE OCTAaHOBUT TECTUPOBAHME.

Ecnn B nuHum obpbiB, ByaeT cnegyowas MHaNKaums:

BER PA NO SYNC
10s All zeros

A ecrnum KOpoTKOe 3amblkaHue, WM HanuMune MNOCTOSIHHOroO curHana “1”, To OyaeT mMHAMUMpoBaTbCA
coobLLeHue:

BER PB NO SYNC
45s All ones

Mocne YCTaHOBJIEHNA CUHXPOHMU3ALUN OKHO UMeeT BUA :

BER PB Bit=4.966E9
367s Err=0

lMocne ycTaHOBNEHWs CUHXPOHM3auMM TECTOBOW nocrnefoBaTenibHOCTM, cdeTdnk B BER TecTepe
rfiokanbHoOro MynbTUnnekcopa OygeT npoum3BoaWMTb NoAcyeT ownboYHbIX OuTOB. BO BTOpOWM CTpOkKe
MHOMUMpPYLOTCA: obliee 4ucno npuHaTeix 6ut  (Bit 4.966E9) u Tekywee uucrno ownbok B NUHUK
(Err = 0). PexomeHOOBaHHbIN MHTEPBAN BPEMEHM A1 onpedeneHus kadectsa nuHum — 15 muHyt. O6HoBNEeHne
WHAMKaUUM NpoM3BOAUTCS B OTCYTCTBMM OLIMOOK oAMH pa3 B 3 CekyHAbl, a ecnu 3aduMKCUpoBaHbl HOBbIE
OWWNOKN B TeYeHMe TEKYLIero CeKyHOHOrO MWHTepBana, TO WHAMKaUUS Npou3BoAUTCA cpasy xe. IJTo
HeobxooMMo And Toro, 4tobbl obecneunTb ObLICTPYDO OOpaTHYK CBA3b MPUM PYYHOW BCTaBKe OLIMOOK B
TECTUPYEMBIV KaHar.

WHankaumsa owmnbok npounssogutcst B ob6bidHOM ¢hopmaTe 0...999 o sBennuuHbl 999. [lanee 3HayeHue
yncna owmnbok NpeacTaBnsieTcsa B norapugpmmyeckom macutabe.

BER PA Bit=3.458E6
900s Err=1.214E2

C nomolbio nHTepdenca nepegHen NaHenuM UM e B TEPMUHANIBHOM PEXMME MOSb3oBaTeNb MOXET
BCTaBNATb B MOTOK OOWHOYHbIE OLIMOKKM, cOpacbiBaTb CYETYMK OWMOOK WM Xe npekpawatb NpoLecc
TECTUPOBaHMWSA, a TakkKe NPOM3BOAWTb YTEHWE OoT4yeTa MPOU3BOOAUTENBHOCTM AN aHanmM3a XapakTepUCTUKM
ownbok. Bbixoa 13 pexxMma 1 0CTaHOB reHepartopa — no kHonke EXIT.

MpyMep OkHa NpY BbIXOAE W3 TECTUPOBAHUS:

BER
PortA PortB PortE

MoxHo npou3BoauTb TeCTUpOBaHMe KaHanos noptos A nnu B B pexume ¢ ppenmuHrom n 6es. B pexume
6e3 dpenmnHra TecTtoBas NocneaoBaTenbHOCTb — HenpepbIBHas.

Ecnu ncnonbsyetca penmuHr, To reHepaTop OyaeT Npon3BoaWTb BCTaBKY TECTOBbIX CUrHAroB BO BCe
TanM-CroTbl, KPOMe HyreBOoro.
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15.2.1 YnpaBneHue BKIOYeHUEeM NPoOBepPOYHbIX wrendcgos

BkntoyeHne n BbIKNOYEHNE NMPOBEPOYHbIX LUNEeNOoB ANA NOKanbHOro U yAaneHHoro MynbTunnekcopa
MOXET NPOM3BOANTCA HECKOMbKUMU cnocobamu:
O B PYYHOM pexunme Yepes MeHIo nepeaHen naHenw;
Q B PYYHOM pexume yepes TepMUHAIbLHOE MEHIO;
O uJepes kaHan TexHW4yeckoro obcnyxusaHns FDL.

Pyu4Holl pexum

B pyyHOM pexume BKMOYEHME U BbIKIOYEHUE NMPOBEPOYHbIX LUNEeNdOB OCYyLLIEeCTBRsSeT cam onepaTop
nocpeacTBoM UHTepderica NnepefHer NaHeny unu xxe ¢ TepMuHana. [lna peanvusaumm onpeaeneHHon cxembl
TECTUpPOBaHMS  onepaTop  BbiOMpaeT B MEH  MO3WMLMI0  HYXHOro  wneiicba U NpousBoauT
BkrtoveHue/BoiktodeHne (ON / OFF).Tak BkmovaloTCA M BbIKMIOYAOTCS WAENdbl B MECTHOM, a Takke B
yOaneHHoMm ycTponcTtBax. B nocnegHem crniyyae dasbl NpoBeAeHNss TECTUPOBAHUA MOTYyT ObiTb COrflacoBaHbl
no TenedoHHOMY KaHarny onepaTopamu, NPOBOASILLMMMU UCTIbITAHWE CErMEHTA CETU Ha MECTHOM U yAaneHHOM
yCTpPOWNCTBax.

YnpaeneHue o6pamHbimu wnetighamu Yepes FDL

B gaHHOM pexume MOXHO NPOU3BOAUTL OUCTAHLMOHHOE BKMOYEHNE/BLIKMIOYEHUE HYXXHbBIX MPOBEPOYHbIX
WwrendoB B yaaneHHom obopygoBaHun. [MpepnonaraeTcsl, YTO B YCTPOWCTBAxX peanu3oBaHa noggepkka
KaHana TexHUYecKoro oOCNy>XuBaHWs, U 3TOT KaHan B AaHHOM pexume akTmeeH (onumsi FDL — enable Ha
yaaneHHom ycTporctBe). Kpome ToOro, ycrponctBa [OIKHbI MMETb €OWMHBLIN MPOTOKON yrnpaBleHusl, B
YaCTHOCTM ynpaeneHunst obpaTHbIMK Wendamn. B obopynoBaHumn pasnmyHbIX NPOM3BOAUTENEN pear3oBaHbl
cBou npoTtokonbl ans FDL.

Hannuve FDL nosBonsieT He TONbKO YNpaBnsTb KOHUrypauven ceTn MynbTUMMEeKcopoB, HO U
ONCTaHLUMOHHO MPOBOAUTH TECTUPOBAHME OTAENbHbIX CETEBbLIX CErMeHTOB. B pamkax npoTokona 3agaeTtcs
cnocob agpecauny n ngeHTUdKauum ceteBoro obopyaoBaHus, onpeaeneHa cuctema komaHa nosBosstoLlas
Npon3BOAUTb YNpaBIieHNe pexnmamn 1 nony4vaTe MHpopmaumo o paboTte yganeHHOro obopygoBaHus.

NPUMEYAHME: OMNMLUWA HE PEANM3OBAHA B TEKYLLEW BEPCUW MPOrPAMMHOIO
OBECIEYEHWA.

[nsa BapnaHTa cetn, rae B Ka4ecTBe yaaneHHOro yCTpoMCTBa Takke Ucnonb3yeTcs MmynbTunnekcop M, B
onumm Remote nokanbHOro MynbTUNMEKCOpa yCTaHaBNMBAETCS CBSA3b C COOTBETCTBYIOLLMM NopToM (A unu B)
yOaneHHoro MyrnbTUMMeKkcopa U ganee nNpov3BOAUTCS YCTAHOBKA HYXHbIX Linendos. MNpu TecTnpoBaHun B
cnyxebHoM KaHane crieqyeT 3a4encTBoBaTh TONbKO Sa GUTbl, NOCKOMbKY 15— KaHanbHbIA MHTEPBaN MOXET
ObITb McMonb3oBaH. [locne OKOHYaHWUs TEeCTMPOBaHWS C FfoKanbHOrO MyNbTUMMEKCOpa noJaeTcs KoMaHga
pasMblKaHus Wwnenda Ha yganeHHoMm yCcTpoucTBe. B gaHHOM pexvme gormkHa obecneymBaTbCs MHAOMKALMSA
COCTOSIHMS1 TECTUPOBAHUS:

- ceetoamnoabl MODE Ha o6oux MynbTunnekcopax MuratoT ¢ yactoton 2L (UBET 3eneHbIN);

- B OKHaX COCTOSIHUSA TECTUPYEMOrO NopTa MHAMLMPYETCS 3HAYKM NPU3HAKOB — «yCTAHOBMEH 06paTHbI
wnend XX»;

- «BER- nget TectupoBaHuey;

- “RemFDL” — ynpaBneHue wnendom 1 TeCTUpOBaHMEM OCYLLECTBIISAETCS C YAaneHHOro ycTponcTaa
(Far End).

Tpomokon Ons ynpaesieHuUs1 yoasieHHbIM ycmpolicmeom

YnaneHHbIn OO0CTyn MOXeT Npon3BoAUTCA ONA:

v BKIIOYEHWNS B FIOKarNbHOM YCTPOMCTBE 0OpaTHOro TECTOBOIO Luneida B NMMHenHon uenu;

v' M3MEHEHMS1 KOH(UIrypaumMn InoKarbHOro YCTPOMCTBA C LENbl KOOPAMHALMW COrfacoBaHHOro
pexuma paboTbl;

poctyna k Performance Report unu Alarm History;

3arpys3ku HOBOW Bepcun NporpaMmmMHoro obecneyeHnsi B0 FLASH namaTeb.

Onuums He peanu3oBaHa B TeKyLle BEpCUn NporpaMmmbi!

v
v

1. TloBepgeHve yganeHHoro ycTporcTBa OyaeT onpenensaTcs ero noroXeHUeM B Mepapxum cetn. BoaMoxkHbI
cneayowme BapuaHThl:

- MynbTuMnnekcop nbiTalOWUACA NOMYYNTb OOCTYN K PecypcamM JIOKanbHOMO MyIbTUMSIEKCOpa UMeeT
O[IMHaKoBbIN paHr. B aTom cnyyae — npu yctaHoBneHHoM pnaxke Disable B onunn Remote Access,
[octyn 6yaeT 3anpeLueH.

- Ecnu xe paHr sanpawmvBaroLlero ycTpoMcTBa Bbllle — OH AOIDKEH Monyy4uTb OOCTYN K pecypcam.
OnepaTtop nokanbHOro MynbTUMNSEKcopa [OOSMKeH ObiTb onoBeweH 06 3ToM cobbiTun 4Yepes
coobuleHne Ha akpaHe XKW — Under Remote Control. MNMoka OymeT npou3BoguTbCsl npouenypa
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[OCTyna — MECTHOe ynpaBreHue OOSMKHO OnokmpoBatbed. [py  HapylleHun CBS3W C yAaneHHbIM
YCTPOMCTBOM BO BPEMSsI CeaHca [OCTyna — flokanbHbIA MyNbTUMNIEKCOP OOIMKEH BbIATU U3 pexuma
Under Remote Control. lpn 3TOM, ecnu co CTOpPOHbI yAaneHHOro yCTpoWcTBa NPOW3BOAMMIOCH
NU3MEHeHNe KOHMUIypaummn rnokanbHOro MyrnbTUNAeKcopa, HO M3MEHEeHUsA He Obinu 3aBepLueHbl, TO
BOCCTaHaBMNMBaeTCs NepBoHavanbHas KoHurypauus.

2. Ecnu B yganeHHoM ycTporcTBe BkntoveHa onuusa Remote Access — Disable, To npu nonbiTkax coO CTOPOHbI
NPOTUBOMOMOXHOIO MYFbTUNNEKCOPa MPOUM3BECTU AOCTYN K pecypcaMm IoKanbHOro MyrnbTunnekcopa,
onepaTop ONoBeLLAeTCs MUraHWEM 3efeHbIM CBETOAMOAHBLIM MHAMKATOPOM ¢ YacToTton 1 'y (nockinka: 3
muraHus + 3 cekyHapl naysa). B tekywem okHe >KKWU npum atom B TeyeHue 5 cekyH vHOuUMpyeTcs
coobuweHne — «Remote Request». Ecnm pgoctyn npu 3anpoce Obin 3anpelleH, onepaTop umeet
BO3MOXHOCTb BONTW B COOTBETCTBYIOLLNIA MYHKT MEHIO U U3MEHUTL cTaTyc Ha Enable.

3. [pmn BknoYeHMM TECTOBOIO pexnma, kaHan FDL, ocylecTtensiembln yepe3 Sa Gutkl HyneBoro Tanm-crora
unu Xe 4vepes 16 KaHamnbHbIA WHTEpBaI, OCTaeTCs B pexume npuema. Takmm obGpas3om, rokanbHoe
YCTPOWCTBO AaXe MNpu 3aMKHYTOM Lnende coxpaHseT BO3MOXHOCTb Mpuema KOMaHObl Ha OCTaHOB
pexvma TeCcTUpOoBaHMs.

15.2.2 PeXuMbl MECTHbIX TeCTOBbIX LWencoB

K MecTHbIM LWinendgam OTHOCATCS:

Local loopback nopta A;

Local loopback nopta B;

Line loopback nopta A;

Line loopback nopta B;

TO-DTE loopback nopta 1;
TO-LINE loopback nopra 1;
TO-DTE loopback nopta 2;
TO-LINE loopback noprta 2;
TO-LINE loopback nopta Ethernet.

AN N N N N NASRN

OKHa MeHIo ans ynpaBrieHus wnencamu:

Diagnostics
LooplBacks BER Other

Set LoopBacks on: >
PA PB Pl P2 PE State AllOFF

PortA LoopBacks
Local TO-Line

15.2.3 TepmuHanbHbIn pexum ana Diagnostics

[ns aktuBm3aumm okHa Loopbacks cnegyeT BbibpaTth onumio Haxkatnem "L". [Ins NOAroToBKM K npoueccy
TECTUPOBaHUSA creayeT BbiOpaTb HYXHYHO KOHUIypauui TeCTUPOBAHUA M3 OKHA  MEHK, YCTaHOBWB
HeoOxoavMble napameTpbl U HaxaTb "Enterd". [Npu TeCcTMpoBaHWM NOTOKM OAHHBLIX MOTYT MPOXOAWTb Yepes
nHtepcerc E1 (nopt A u B ), a Takke 4epes nopt 1 nnm 2. Huxke nokasaH npMMmep TEPMUHANBHOIO OKHa AN
BblbOpa napaMeTpoB TECTUPOBaHUS.

Parameters Setup

PortE
. Diagnostics
. Quit

Press Key 0..6:
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Ecnu npu TectmpoBaHum OygeT umcnonb3oBaTbCs BCTpPoeHHbIi BER Tectep, 10 gnsa atoro cnepyer
onpegenuTb MOpT, AN KoToporo OyaeT nmpomssoautcs TectupoBanue (A, B, 1 vnn 2). Ona 3anycka BER
TecTepa Haxatb ENTER.

Mocne yctaHoBneHns PRBS cuvHXxpoHM3auuKn, Ha akpaHe TepMuHana byayT MHOUUMpPOBaTLCS: COCTOSHME
cyeTyMKa npoweguwero Bpemenn Bt , obwee umcno owmnbok Err, a Takke cymMMmapHOe BpeMs TeCcTMpoBaHue B
cekyHgax. [pyn HaxaTuu KHOMKM «npasasd cTpenka» 6ygeTr npov3BOAMTCA BCTaBka OWWMOKKW, NPy Haxatuu
KHOMKK «JleBasi cTpenka» - cOpoc BCeX CYETYMKOB, NMpu HaxaTum Ha ESC — Bbixoag M3 TecTMpoBaHus. [ns
paboTbl TeCTa HyXHO, YTObbI Bbin 3a4aH COOTBETCTBYIOLWMNIA OOpaTHLIN LWenid ¢ NPOTUBOMOSIOXHON CTOPOHbI
Ha yaaneHHOM MynbTUMNEKcope, Unu xe Takke BknoveH BER TecTep.
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15.3 BcTtpoeHHbIn BER TecTtep

15.3.1 Bbi6op kaHanoB AnA TeCTUPOBaHUA

B kayecTBe wuCTOYHMKA TeCTOBOW nocrnegoBaTenbHOCTU B MynbTunnekcope M wmcnonbsyetcs
BCTPOEHHbLIN reHepaTop ncesgocnyyanHon nocnegosatensHoctn (PRBS — Pseudo-Random Bit Sequence unu
MCM — nceBAOCNyYalHas NOCHeA0BaTENbHOCTL) 2'° —1.

"eHepaTop nceBAOCy4YanHOW TECTOBOW NOCredoBaTENbHOCTU WUCMOMNb3YeTCA B peXxumax MpoBepKu
LLeNloCTHOCTU KaHana nepefayun B noptax 1, A, B, nopta Ethernet, a Takke ans oueHkn kadectBa CBA3W NO
kaHany E1 noptos A n B.

nopr 2 TPaHCHUBEP nopr A
TxD _
o Ll o >
fipaneep L0 > > — > 7 >
ADM208 P @B 8 = IparBep
Sl m o -
RxD B a, g B g’»‘ JIMHNS
o'm | "% 2| % P P
TxD o> g g <« & 7| npuemMunk <
5 U]
Bridge o g g Q0
Ethernet < m 0 < E 5
I
RxD nope 1 B = TpaHCHMBEpP nopr B
)
R d - >
—1 X0 | 8 ! SB[ > & [>| apaisep [[*
Ipaieep g B b1 L0 Y
SP504 . @ o P g 9 g JITHWST
RXD B < ‘5 < <
— <1 & 7| npuemnaux <
NJIMC Spartan - 2

Puc. 37. Kapta Touek nogkntoyeHusi BER tectepa B mynbTunnekcope 'M

Ha Puc. 37 nokasaHbl Touku nogknioveHns BER Tectepa B MmynbTunnekcope M. Cxema nogkntoyeHus
reHepaTtopa W nNpueMHUKa TEeCTOBOW MocrenoBaTenbHOCTU K TECTMPyeMOMY CerMeHTy CeTW nokasaHa Ha
Puc. 36.

"HOPMaNBHEIM pPexuM'

—> o
40/0 7
TecTupye
— T _ «| cermenT
"mecTnpoeaHue"
BER
Tecrep

Puc. 38. NoagkntoyeHue BER Tectepa

Mpn TectupoBaHumM nopToB A u B npou3BoguTcA oOuUeHka KadecTBa nNuMHMW. BcTaBka TecTOBOM
nocnefoBaTenbHOCTM B KaHan nepegaTymka Npou3BoAUTCS B TaM-CrOTbl ONpedenieHHbIe NoNb3oBaTenem B
kapte. Ha Bxop npuemHuka BER TecTepa nocTynaet NOTOK AaHHbIX, BblAeNeHHbIX B COOTBETCTBUN C KapTom
AN TeCTUpyemoro nopta, Hanpumvep A.

Mpn TectmpoBanun nopta 1 TCIT GygeT dopmmupoBaTbCs TONMbKO AMS TEX TaWM-CNOTOB KOTOpbIe
3agencTBoBaHbl B paboyen kapre.

[Mpn noTepe CUMHXPOHM3aALMWM NMPUEMHMKa noAcHeT owunboK u nepedaHHbIX GUT He npou3BoAWTCS, a B
TECTOBOM OKHe BO BTOpOM cTpoke wuHanumpyetcs coobueHne SYNC LOS Ha Bce Bpemsi noka He
BOCCTaHOBMWTCSI CUHXPOHM3aLMS.
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15.3.2 CueHapui npoBeAeHUs1 ANArHOCTUKMU

1. BkniounTb Lwnend Ha MECTHOM MyNbTUMNEKCOPE, UMK Xe NepeaaTb yaaneHHOMY MynbTUMNEKCOpY
KOMaHZy Ha BKIoYeHue Lnenda.

2. Ha nokanbHOM MynbTUMNEKCOPE 3anyCTuTb reHepaTop TECTOBOM NocneaoBaTenlbHOCTU, BbibpaBs 13
meHto BERT HanpaBneHue (nopT) onga TectupoBaHusa. Hanpumep, npu Boibope nosuumm PortA — 6ypet
TecTupoBsaTtbcs NopT A .

3aﬂyCK reHepartopa TECTOBOW nocriegoBaTesibHOCTU nponcxoaunTt cpasy nocne Bbl60pa KaHana
TECTNPOBaAHUA.
OKHO cocTosiHUSA npun TeCTnpoBaHNn:
BER PA Bit=3.456E6
450s Err=3

B BepxHen cTpoke MHOULMPYETCSA PEXMM U YUCMO NPUHATBIX BUT TecToBOro curHana. Bo BTopon cTpoke -
kaHan (nopT), B KOTOPOM nogakntodeH BER-TecTep 1 ymcno owmBok.

lMocne ycTaHOBEHWS CUHXPOHM3auMM TECTOBOW nocnegosaTenbHOCTU, cdeTdnk B BER Tectepe
NoKanbHOro MynbTuUnnekcopa OyaeT nNpov3BoAWUTb CYET OLWMOO4YHBbIX OMTOB. PekoMeHOOBaHHbIVi MHTepBan
BpeMeHN AOns onpegeneHus kadectBa NMHMM — 15 muHyT (900 cekyng). pw noTepe CUHXPOHWU3aALMK
npueMHuKa noacyeT owmnboK 1 nepeaaHHbIX 6uT He npoussoauTcs . MNMogcyeT obLlero BpemMeHn TeCTUPOBaHUS
Oynet npogonmkaTtbecs. Ha BpeMs noTepy CUHXPOHW3aUMWU UHAMUMPYETCS coobLeHue:

BER PA No Sync
370s

C nomoubio nHTepdenca nepegHen NaHenu, UM Xe B TEPMUHANBHOM PEXMME MONb30BaTeNlb MOXET
BCTaBNSATb B MOTOK OOUHOYHbIE OLLIMOKM, NpekpalLaTb NPOLLECC TECTUPOBAHUS, a Takke NPOM3BOAUTbL YTeHMe
oT4yeTa NPOU3BOANTENBHOCTU A1 aHanNn3a XapakTepucTukn ownbok.

HaxaTuem Ha KHOMKY €  MOXHO NPOM3BECTM COPOC cueTuYMKa OWMBOK M cuyeTymka obLiero yucna
nepegaHHblix 6uT. TpyM HaxaTUM Ha KHOMKY = MOXHO HernocpeAcTBEHHO W3 OKHA COCTOSHUS
BER-TecTepa B OKHO COCTOSIHMSI COOTBETCTBYKOLIEro mnopTta, Hanpumep nopTa A. BosBpaT B OKHO
BER-TecTepa Npon3BoamMTCs NPU HaXaTn Ha KHOMKy € .

PA

No errors

Mpn HanuMuum GonblUOro 4yMcna OowMboK MpyU TECTUPOBAHUW B OaHHOM OKHe O6yayT MHAMUMPOBATbLCS
npusHaku LOF, LOS vnun BPV.

15.3.2.1 Bcmaeka 0OUHOYHbIX OWUb6OK

[na KoHTponsa nNpMeMHWKa TECTOBOW MOCnefoBaTeNnbHOCTM M AeTeKTopa OWMOOK MOXHO MporpammHO
Nnpou3BOAUTL BCTaBKY OOWHOYHBIX OWMOOK Ha Bbixoge reHepatopa QRSS. Owwnbka 3apaetca
WHBEPTMPOBaAHUEM OAHOro buTa.

BcTaBka owWMOKM NPOU3BOAMUTCA B pPEXUME TECTUPOBAHUA MO HaxaTuto onepatopoM kHomkun ENTER Ha
KnaBsuaType nepegHen naHenu.

15.3.3 JkpaH TepmuHanbHoro pexuma BER Tectepa

B okHe cocTosiHMA TepMUHanbHOro pexvma ans TecTUpoBaHUs MOryT BbiTb AOCTYMHbI TONBKO Te NopThl,
KOTopble hm3nyeckn NPUCYTCTBYIOT B Npubope, a nopthl 1, 2 unu Ethernet HazHayeHbl B pabounx KkapTax.

Mpumep okHa AnsA criydas, koraa B CTpykType Mynbtunnekcopa 'M ectb ob6a nuHenHbix nopta A u B.
MopT 1 n MNopT 2, a Takke nopT Ethernet B gaHHOM KOHUrypaumMm He Mcnonb3yroTca B paboynx kaptax. [Ang
pexuma WHBEPCHOro MyrbTUMNIeKcopa B CNUCKe Bblbopa nosABngeTcs AononHuTenbHas nosuvums — Port AB.
OTO 3HaUUT, YTO ANS peXmma MHBEPCHOIO MynbTUNNEKCOpa MOXHO BbINOSHATb Kak pa3faenbHoe TeCTMpoBaHue
Kaxkgoro u3 fiMHenHbIX MOpPTOB, Tak 1 06a nopTa B CUHXPOHHOM peXuMme.
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1. PortA
PortB
0. Quit

Press Key 0..2: 1

Use:
<Space> to insert errs
<BS> to clear counters
<Any other key> to exit state
BER PA 10s No Sync All zeros\All ones

Mocne BbibOpa kaHama TECTMPOBAHWSI 3amnyckaeTcsi reHepaTop TEeCTOBOW  MCEBAOCHYYanHON
nocrnefoBaTenbHOCTU U B TeYeHUe OonpeaerneHHoro BpeMeHu (OKono 1-2 cek) BbIMOMHSAETCS CUHXPOHU3auus
npuemHuka. Ecnn He ypaeTcs OOCTUMHYTb CUHXPOHM3aUMKM (YPOBEHb M3MEpPSIEMbIX OLIMOOK NpeBbILAET
ypoBeHb 20%) B HWXHeWn CTpoke cocTosHuns nHanumpyetca NoSync. Ecnn nuHua HaxoguTcs B 06pbie Oyaet
nHomumpoBaTbes cocTtosiHue All ones, a ecnm ecTb KOPOTKOE 3aMblKaHWe WM KEe €CnU YUCIO eAVHWL
crnegylowmx noapsa npesbiwaeT 6onee 17, To uHaMuupyeTca coobuleHne All ones. [locne HassaHus
TecTupyemoro nopta (PA) nokasbiBaeTca CHETUMK BpeMEHW TECTUPOBaHNS B CeKyHOaX.

BctaBka OAMHOYHOWM OLUMOKM MpPOM3BOAUTCS MNpU HaxaTtum Ha knaeuwy Space ([Npoben). Co6poc
CYETYMKOB YMCra nepedaHHblx 6MT 1 Yncna owmbok npom3BoamnTcsa no kHonke BackSpace. Beixog us pexuma
TECTMPOBaHMUS NPOM3BOANTCS NPU HaXXaTuW Ha Nbyo APYryto KHOMKY.

MNpumep okHa coctosiHma BER TecTepa npu npoBepke Tpakta nopta A:

BER

1. PortA
2. PortB
0. Quit

Press Key 0..2: 1

Use:
<Space> to insert errs
<BS> to clear counters
<Any other key> to exit state
BER PA Ts Bit=1.388E7 Err=1
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OkKHO cocTosiHuA ans pexnma NHBepCcHOro MynbTuniekcopa n Hann4dna Bcex nopToB B KapTe:

Press Key 0..6: ©

Use:
<Space> to insert errs
<BS> to clear counters
<Any other key> to exit state
BER PE 1l4s No Sync All zeros

15.3.4 TecTupoBaHue NUHeNHbIX nopToB A U B

TecTupoBaHue NUHeNHbIX NOpToB A U B MoXeT nponsBoauTcst ¢ nomoLlblo BcTpoeHHoro BER Tectepa un
NPOBEPOYHbIX LLNENEOoB:

++ Local Loopback;
+» Line Loopback.

[na TtectnpoBaHus noptoB A n B MOXHO ucnonb3oBaTb TECTOBYIO 3arfyLlKy, B KOTOPOW (OU3NYECKM
peanu3oBaH LWnend (NMMHUM OaHHbIX Mepefatyvka CoeAMHEHbl C JNIMHUSIMU OaHHbIX MPUEMHMKA), WUINN Xe
TECTOBbIN kKabenb C NEPeKPECTHLIMUN COEAMHEHUSIMU NIUHWIA NPUEMHUKA U NepedaTymka.

OpuH 13 cnocoboB TecTUpOBaHMS JMHUIA nepedadn noptoB A wmnu B MoOXHO peanu3oBaTb Mpu
OLHOBpEeMeHHOM BKIouyeHun pexnma BER TecTepa Ha nokanbHOM 1 yaaneHHOM MyrnbTunnekcopax. lMpu atom
OyaeT Npon3BOAMTCS HE3ABMCMMOE TECTMPOBAHNE ABYX NIMHWUNA :

Mepepatumk nopTa A NOKanbHOIO MyrfbTUMMEKCOpa — JMHUS — MNPUEMHMK nopTa A ydaneHHoro
MynbTURREKcopa.

MepepaTtunk nopta A yganeHHOro MyrnbTUNIEKCOpa — JUMHUS — MPUEMHUK nopTa A foKanbHOro
MynbTUMNEKCopa.

>
BER-TecTep IIOPT A (B) I[IOPT A (B) BER-TecTep
-
JIoKaNBLHEIM YnoaneHH
MYyJIBTUILIIEKCOP MYJIBTUIIIIEKCOP

Puc. 39. TectupoBaHue nuHun noptoB A(B) c BknrouyeHnem BER Tectepa c 06emx cTopoH

Moptbl A 1 B MoXHO BKMoYaTb MpWU TECTMPOBaHUM B NOObLIX coveTaHusix. Heobxogumo Tonbko He
3abbiBaTh BkNtovaTb BER Tectep MMeHHO B TecTMpyemoM nopTy. Mpu paboTe Ha AMWHHBLIX NUHUSIX criegyeT
yCTaHaBnMBaTb [Ans 00OMX MOPTOB MakcumarnbHoe ycureHve npuemHukoB —-43dB u  obsisaTenbHoO
yCTaHaBNMBaTb [HKUTTEP—ATTEHIOATOP B KaHanax npMeMHUKOB B 06ENX TECTUPYEMbIX NIMHUSAX Nepeaayun.
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15.3.4.1 TecmuposaHue fnokasnbHbIX Mopmos A unu B

TectupoBaHue noptoB A unu B nokanbHOro MynbTUMnekcopa MoXeT NPOBOANTLCS C MOMOLLLIO LWenda
Local Loopback. JaHHbin wnend ncnonb3yetcs Ana aBTOHOMHOW NpoBepku noptoB A n B mynbTunnekcopa.
Mpun aTOM KOHTpONMpyeTcs yHKUMOHMPOBaHWe TpaHcuBepoB DS21354 (6e3 6rnoka NMHEMHOro COMNpsKeHNs
LIU) n ynpasneHne pexunmamn. Cxema TeCTMpPOBaHWS A58 JaHHOMO pexuma nokasaHa Ha Puc. 40.

Local nopt A/B
LoopBack
npMeMHMUK -
BER-TecTep
nepegaTunk <+

MECTHEM MYJILTUILIIEKCOP

Puc. 40. TectnpoBaHue noptoB A u B nokanbHOro mynbTunmnekcopa
¢ nomouwbio wnenda Local LoopBack

15.3.4.2 TecmupoeaHue nopmoe A(B) yOaneHHo20 MynibmunsieKkcopa

TectupoBaHue noptoB A(B) yganeHHoro mynbTunnekcopa nponssogntcst ¢ nomowpto wnendga TO-LINE,
Kak nokasaHo Ha Pwuc. 41.

nopr A
IIpMeMHUK
BER-TecTep nopr A
b nepenaTumMk TO-LINE
JloxanbHEA N
MYJIBTUILIEKCOP YhoaleHHEM MYJbTHUILIIEKCOP

Puc. 41. NyTb gaHHbIX Npy TecTupoBaHun noptoB A(B) yaaneHHoro mynbTunnekcopa

Ecnu B mynbtunnekcope M npucyTcTBytOT 0b6a NuHENHbIX nopta A U B, TO MOXHO peanusoBatb UX
OAHOBpPEMEHHOE TECTUPOBAHME MO CXEME NoKasaHHOW Ha Puc.43.

YOaneHHbT MYJIBTUILIEKCOP
> llopT A
BER-TecTe IllopT A -
Pl < P < TO-LINE
Loopback
IlopT B
———
TO-LINE 4 Nopr B BER-TecTep
JlokaneH1 Loopback < <
MyJILETHUILIIEKCOP

Puc. 42. Pexxum napannenbHOro TeCTMpoBaHUA ABYX NIMHEWHbIX nopToB A u B
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15.3.4.3 TecmuposaHue ¢ NOMOWLIO MeXHOJI02U4YecKol 3a2s1ywKu

3arnywka mMoxeT OblTb UCMONb30BaHa, €CNN Y MOMb30BaTENs HET MO PYKOW BTOPOro MynbTUMnekcopa
M. C nomoLLblo 3arnyLKM MOXHO NpoBepuTb paboTy nHTepderica noptoB A nnu B, Bkntovas LIU.

nopr A
P X6 Loop
X1 1 X
nepenaTumk > X2 2 =X
e | |
TR
5 5 —RrR ]
NpueMHUK 4 ‘ >e ? g 9(
X8 8 X
RJ-45 RJ-45

Puc. 43. Cxema coeauHeHUn TeCTOBOW 3arnyLwiku ans noptos A unu B

15.3.5 TectupoBaHue nopta 1

TectTupoBaHMe mnopTa 2 MpoMcXoauT C wucnonb3oBaHnem wnencgos — mectHoro (TO-LINE), ans
TECTUPOBaHNA annapaTypbl nHTepdenca co ctopoHbl MNNC, n yaanenHoro (TO-DTE) — gna TectupoBaHusi
OpanBepoB unHTepdenca.

Portl Loopbacks
TO-Line TO-DTE

Ons TectnpoBaHusa B pexnme Remote LoopBack TpeGyetca nopkntoveHve k nopty 1 mHTepdericHoro
kaberns n, COOTBETCTBEHHO, TECTUPYIOLLETO YCTPOMCTBA, NOAKIHYaEMOro KO BTOPOMY pasbemMy 3Toro kabens.

Mpu BkMoYeHMn nposepoyHoro wnenda TO-DTE Bce BbixogHble curHaneHblie nvHum (DCD, DSR n CTS)
yCTaHaBNMBalOTCH B aKTMBHOE COCTOSIHME.

TO-LINE
Off On

TecT NO3BONSIET OCYLLECTBUTbL MPOBEPKY TpakTa nepedayn AaHHblX, obpasoBaHHoro noptamm A n B
MynbTUMNEeKcopa.

Mpu BktoueHun npoBepoyHoro wrnenda TO-LINE Bce BbixogHble curHanbHble nuHnm (DCD, DSR n CTS)
yCTaHaBNMBalTCs B HEAKTUBHOE COCTOSHUE.

TO-DTE LoopBack

TxD
IpanBep > }
SP504 —=5D o
RXC nopr 1

ax | 4

Puc. 44. lLinend TO-DTE ans nposepkun DTE o6opyaoBaHus, noakntoYeHHOro K nopty 1

Ha ctopoHe npoBepsiemoro DTE gormkeH ObITb YCTAHOBNEH PEXUM BHELLUHEW CUHXPOHMU3ALUN.

TO-LINE LoopBack

RxD
o < *
Hdpaneep TxD
SP504
RXC nopr 1
CLK

Puc. 45. Ctpyktypa wneunda TO-LINE ana nopta 1

B maHHOM pexume ecTb BO3MOXHOCTb NpoBepuTb paboTy GAIMY. [1na TakTMpoBaHUSA OaHHbIX NPUEMHUKa
YCTaHOBJIEH PEXUM BHELLHUA CUHXPOHU3aLUNN.
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15.3.5.1 TecmupoeaHue nopma 1 yoasieHHO20 My/ibmuriiekcopa

TectupoBaHue nopTa 1 yaaneHHoro MynbTuniekcopa nponssoantcsa ¢ nomousto wrendga TO-LINE. Ona
TECTUpPOBaHMSA B MNOpTax A JOKanbHOr0 W yAaneHHOro MyJNbTUNIEKCOPOB [OOMMKHbI OblTb Ha3HaYeHbI
OOVHaKOBbLlE KapTbl Ans TPAHCMOPTUPOBAHMS MOTOKOB AaHHbLIX. ['eHepaTop TeCTOBOW MOCnenoBaTeNbHOCTM
hopMuMpyeT NOTOK BMTOB, KOTOPLIN BCTABNSAETCA B TECTUPYEMbIE TalM-CNOThI nopTa 1.

TO-LINE
BER-TecTep nopr A nopr A nopr 1*
¢
JloxasnbHEL Yoanenumm
MYJIBLTHUILIIEKCOP MYJIBTHUILIIEKCOP

Puc. 46. TectupoBaHue nopta 1 yganeHHoro mynbTunsekcopa

B TpaHcuBepe yganeHHOro MynbTUNIIEKcopa TeCToBas MocnenoBaTeslbHOCTb nopTa 1 MpoxoauT Yepes
wneund TO-LINE n Bo3BpaluaeTcs B nepegatynk nopta A ( B COOTBETCTBUM C 3a4aHHOW KApTOW HasHayeHus).
lMoTok npoxoguT 4Yepes3 NUHWMID, NPUEMHUK TpaHcMBepa nopta A NoKanbHOro MyInbTUMNEKcopa , Mo kapTe
BOCCTaHaBMMBaAETCSl UCXOAHbIA NOTOK, KOTOPbINA 3aTeEM MOCTyNaeT Ha BXo4 AeTekTopa ownbok ans cpaBHEHMUS
c aTanoHoM. [aHHbii wnend pabotocnocobeH, ecnv nonb3oBaTternem BbibpaHa CMHXPOHM3aUWst nepeaaTymka
NHeHoro nopTa, paboTatowero ¢ NopTom 1 TONbKO OT cBoero npuemHuka! TNpu BbIbOpe gaHHoro wnenda
Npou3BOAUTCA MPUHYOUTENbHAs YCTAHOBKA CUHXPOHW3aUUKM nepefaTtynka JIMHEWHOro mnopta OT CBOEro
npvemMHuka. Ecnn nonb3oBaTenem Obina yCTaHOBMEHA WHAsi CUHXPOHU3aUMsa nepepaTtyvka, Ha akpaHe YKKU
Oyoetr wvHouuupoBaTbCs npeaynpegutenbHoe coobuweHne 00 W3MEHEHWM pexXuMMa CUHXPOHU3aLmu
nepeaarymka NMIMHERHOro nopTa Ha BPeMS TECTUPOBAHUS.

For TO-LINE Loopback
Set TCLKX=RCLKX!

Mpu BkntodeHun nposepoyHoro wrenda TO-LINE Bce BbixogHble curHanbHble nuvHumn (DCD, DSR u
CTS) ycraHaBnuBarTCHA B HEAKTMBHOE COCTOSHME.

CLK

Ry
nopr 1
RxD T >

TO-LINE LoopBack

Puc. 47. Llenn aaHHbIX n cuHxpoHu3auuu nopta 1 B pexxume TO-LINE LoopBack

15.3.6 TectTupoBaHue nopTta 2

TectupoBaHMe nopta 2 NpPOMCXOOUT C uMcrnonb3oBaHueM wrnendoB — MecTHoro TO-LINE, agns
TECTUPOBaHMA annapaTtypbl uHTepdenca co ctopoHbl MINC, n yganeHHoro TO-DTE — gna TectupoBaHusi
ApariBepoB UHTepdeica.

Port 2 LoopBacks
TO-Line TO-DTE

Mpu BbIGOpe wWnenda TO-DTE okHO UMeET crneayowuin Bua;

TO-DTE
Off On

Ona tectupoBaHusa B pexume Remote LoopBack Tpebyetcs nogkntoveHue K nopTy 2 MHTepdEenCcHOro
kabensi u, COOTBETCTBEHHO, TECTUPYIOLLIErO YCTPOWCTBA, MOAKM4aEMOro Ko BTOPOMY pa3beMy 3Toro kabens.
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Mpw BktodeHun nposepoyHoro wnenda TO-DTE Bce BbixoaHble curHanbHble nuHumn (DCD, DSR n CTS)
yCTaHaBNMBaKTCS B aKTUBHOE COCTOSIHUE.

TO-LINE
Off On

TecT no3BonsieT OCYLLECTBUTL MPOBEPKY TpakTa nepegadv AaHHbIX, obpasoBaHHoro noptamu A u B
MynbTUMNMEeKcopa.

15.3.7 TectTupoBaHue nopTa 2 Ha yaaneHHOM MyJbTUNNeKcope

TectupoBaHne nopta 2 Ha yOaneHHOM MyrbTUMNIIEKCOpe MNPOU3BOAMTCH C  MOMOLLbIO  Lnenda
TO-LINE.

TO-LINE
c
- HDL
BER 'rec'rep< nopr A - nopr A < xommpomnep | nopr 2*
JloxansHE YnaneHHsun
MyJIBTUILIIEKCOP MYJIbTUILJIEKCOP

Puc. 48. MNMyTb AaHHbLIX NPY TECTMPOBaHUM NOpTa 2 yAaneHHOro MyrnbTUnnekcopa

MoToKM AaHHbIX NPY TECTUPOBAHMN BO MHOTOM MOEHTUYHBLI ONUCAHHLIM B NPEAbIAYLLEM MYHKTE Ans nopTta
1, HO €CTb 1 OTNN4YNE — JaHHbIE, BblAENEHHbIE U3 Kaapa nopTa A npoxoaart yepes HDLC koHTponnep.

Mpn BkntoyeHnn npoeepoyHoro wnenda TO-LINE Bce BbixogHble curHanbHble nvHum (DCD, DSR nm
CTS) yctaHaBnuBaTCA B HEAKTMBHOE COCTOSHME.

15.3.8 TectnpoBaHue kaHana nopta Ethernet

Annapatypa BER Tectepa no3sonsieT npoBoauTb M OTAENbHOE TECTUPOBaHME KaHana obpa3oBaHHOro
Tanm-cnotamm nopta Ethernet He Hapywas paboTel gpyrux kaHanoB. Ha Puc. 49 nokasaHa peanv3auusi
TECTUPOBaHWS.

> Buffer
TO-LINE
BER-TecTep IIOPT A (B) IIOPT A (B) LoopBack
< < Ethernet
JlokaneHM YoaneHHBN
MyJILETHUIIIIEKCOP MYJIBETHUIIEKCOP

Puc. 49. TectupoBaHue kaHana nopta Ethernet

Ons TecTupoBaHMs HYXHO, 4TOObl B KapTe JIMHEWHOro mnopTta ObiNM HasHayeHbl TaWM-CIOThI
TpaHCNopTUPOBKN AaHHbIX nopTa E. Toraa B meHo BER Tectepa nossButca onumnsa ana TeCTUPOBaHUA KaHana
obpasoBaHHOro Tanm-criotamu npota Ethernet.

BER
PortA PortB Poxtl

Ha npoTnBONOMOXHOW CTOPOHE, Hanpumep, yaaneHHOM MynbTUMNeKcope, B KapTe HasHayeHus crepyet
HasHauMTb Ana nopta E Te ke Tanm-cnoTbl, YTO M B NoKanbHOM MynbTunnekcope. locne yero cnegyet
ycTaHoBuUTb cooTBeTcTBYoWMIA wrend TO-LINE B nopty Ethernet.

Set LoopBack on:
PA PB P1 P2 P State
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PortE LoopBack
TO-LINE
TO-LINE
Omn Off

15.3.9 TecTupoBaHue B pexxMme MHBEPCHOro MynbTUNseKcopa

Ecnu B onuum yCTAHOBOK BKIIHOYEH PEXMM MHBEPCHOrO MYyIbTMMIIEKCOPA, TO BO3MOXHbI HECKOJIbKO
BapuaHTOB TECTUPOBAHWS:
" TEeCTUPOBaAHWE CMHXPOHHOW paboTkl TpakToB NopToB A n B;
= TecTupoBaHue TpakTa obpa3oBaHHOro Tanm-cnotamu NMopta 1;
= TecTupoBaHue TpakTa obpa3oBaHHOro TanmMm-cnotamum NMopta 2;
= TecTUpoBaHWe TpakTa obpasoBaHHOro Tanm-cnotamu Nopta Ethernet.

15.3.9.1 TecmuposaHue mpakmoe rnopmoe A u B

Mpu BbIGOPE pexuma MHBEPCHOrO MYMbTUMIIEKCOPA MO YMOMYaHWUIO BCe TalM-CrioThl OyaoyT HasHayeHbl B
MopT 1. Ecnv nonb3oBaTtenb He W3MEHWUT KapTy HasHadeHud, TO MpU BXOAE B PEXMM TECTUPOBAHUS C
nomoulpbto BCcTpoeHHoro BER Tectepa, meHo OygeT nveTtb cnenyroLwmn Bua:

BER
PortAB Portl

Ecnun 6yneT BbibpaH pexum PortAB, To GyaeT TecTMpoBaThCsl BECb NMOTOK AaHHbIX, 06pa30oBaHHbIN TakM-
cnotamu noptoB A n B, 3a ncknoyeHNnem HyneBbIX TanM-CroOTOB.

BoamorHbI ABa BapuaHTa yCTaHOBKM 0BpaTHbIX LWendoB Npy AaHHOR cxemMe TeCTUPOBaHWS:

1. ObGpaTHble wWnendbl MOryT ObITb YCTAHOBMEHbI HA NOKarbHOM MynbTuUnnekcope. B atom cnydae
cnegyet BoMTU B MeHto Loopbacks n yctaHoBuTb wnendbl Local Loopback B o6oux noptax A u B.
OTOT BapuaHT No3BONSAET NPOBEPUTHL MPOXOXAEHUE AaHHbIX BHYTPY NOKarnbHOro MynbTUMEKcopa.

2. Ha ctopoHe yganeHHoro MmyrnbTunnekcopa B meHo Loopbacks yctaHasnusatotcs wnendbsl TO-Line.
[na gaHHOW cxeMbl TECTMPOBaHUSA OydeT MpOBEPSATCHA BEChb TPAKT MPOXOXAEHMS CUrHAINOB MEXay
fnoKanbHbIM 1 yaaneHHbIM MyfbTUMNEKCOPOM, BKMOYas JIMHUIO.

[lopT A IlopT A 2
0
B B
Ll Ll z
B U
B < < 4]
BER-TecTep P |—— 5
- E‘
< g
[lopT B IlopT B >
> ’E
< | < < | i
o
]
o
JlokanbHEIM :;(
MYyJIBETUILIEKCOP Local Loopback TO-LINE Loopback

Puc. 50. TpaccupoBKa AaHHbLIX NPU TECTUPOBaHUM NOTOKOB NopToB A u B
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15.3.9.2 TecmuposaHue mpakma obpa3zoeaHHo20 matim-ciiomamu lNopma 1

[ns TecTupoBaHuMs MNOTOKA TaWM-CNOTOB ajpecyembix B nopT 1 cnegyeT BbibpaTb B MEHO
COOTBETCTBYIOLLMIA MYHKT. ECnn B kapTe HasHayeHus ansa nopta 1 HET Ha3HAYeHHbIX TaM-CNOTOB, TO ONUUS
Port 1 B MeHt0 BygeT oTCcyTCTBOBaTb. TECTMPOBaHNE MOXKET NMPOM3BOAMTCS, ecnn B paboyei kapte B nopT 1
6bln HasHa4yeH xoTs 6bl OAUH TalNM-CIOT.

BER
PortAB Poxztld

TOYHO Takxke, Kak M B NpeablgyLlen cxeme TECTUPOBaHUSA, CO CTOPOHbI yAareHHOro MynbTURfekcopa
OOMKHbI ObITb YCTaHOBMEHbI 0bpaTHble wnendbl. CyuwecTByeT 4 pabounx CxemMbl UCMOMNb30BaHUS LUNENdOoB
0N AaHHOIO pexunma TeCTUPOBaHUS:

1. ObpaTHble wWnendbl MOryT ObiTb YCTAHOBMEHbI Ha fOKarbHOM MynbTUnnekcope. B atom cnydvae
cnegyeT BovTu B MeHo Loopbacks u yctaHoButh wnendgbl Local Loopback B o6oux noptax A u B.
OTOT BapuaHT No3BONseT NPOBEPUTE NPOXOXAEHNE AaHHbIX BHYTPUY JTOKanbHOro MynbTUMiekcopa.

2. Ha cTtopoHe yganeHHoro mynbTtunnekcopa B MeHto Loopbacks yctaHaenusatotcs wnendbl TO-Line.
[Onsa paHHOM cxembl TeCTMpOBaHUs OyaeT NMpoBepsiTCA BECb TPaKT MPOXOXKAEHWS CUTHANoB MeXay
NoKanbHbIM Y yAaneHHbIM MyNbTUMAEKCOPOM, BKOYast NIMHNUIO.

3. Ha cTtopoHe yganeHHoro mynbTUNNeKcopa ycTaHoBUTb Lwinend B Tpakte nopta 1 TO-LINE.

4. Ha cTOpoHe yganeHHOro MynbTUMIEeKcopa Ha pasbeme nopta 1 MOXHO YCTaHOBWUTb TECTOBYH
3arnyLuKky-Lnend.

WMcnonb3oBaHue OBYX nocnegHnx pexnmMmoB Mo3BOJIAET NMPOBOAUTb TeCTUpoBaHME TMOTOKa nopta 1 Ges
HapyLleHunda pa6oqero pexunma pa6OTbI OCTallbHbIX TPAKTOB NNHENHbIX NopTOB.

15.3.9.3 TecmuposaHue mpakma obpa3zoeaHHo020 matim-csiomamu lTopma 2

TeCTVIpOBaHVIe npoxoxaeHne NoToKOB AaHHbIX MopTa 2 npoBoAUTCA TOYHO TakKXkKe, Kak U TeCTupoBaHue
nopta 1. Cnep,yeT HaNOMHUTb, YTO ANA TeCTUPOBaHUA NOPT 2 DOSXKeH npucyTcTBoBaTb B KapTe HasHa4eHusa
TanM-CrnoToB. TONLKO B 3TOM cny4yae B MEHI0 Bbl60pa NnoABUTCA COOTBETCTBYHOLLAA Onuna:

BER
PortAB Portl Poxt?2

Ha cTopoHe yganeHHoro mynbTunnekcopa B MeHio Loopbacks ana nopta 2 cnegyeT ycTaHOBUTb
obpatHbi wnend TO-LINE.

15.3.9.4 TecmuposaHue mpakma obpa3zoeaHH0O20 matim-csiomamu lTopma Ethernet

Ons TectnpoBaHusa notokoB nopta Ethernet Ha nokaneHOM MynbTUNNEKcope cnegyeT BbibpaTb U3 MEHIO
BER coOTBETCTBYIOLLYIO ONUUIO:

BER
PortAB Portl Port2 Btheaznet

Ha cTtopoHe yaaneHHoro mynbTtunrnekcopa B MeHo Loopbacks ans nopta Ethernet cnegyet ycraHoBUTh
obpaTtHbin wnendg TO-LINE.
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16 3arpy3ka HOBOW Bepcuu NporpaMmMHoro o6ecnevyeHus

B mynbTtunnekcop 'M mMoxeT GbiTb 3arpy>keHa HOBasi Bepcus nporpammHoro obecnevenus. Mpouenypa
3arpysKku OCyLLLeCTBIISAETCS criefyoLmm obpa3om:
1. OTkNouYUTE CETEBON aganTep MynbTUMNMEKCOpPa OT CETU.
MopkntounTe NOpT 2 MynbTunnekcopa k COM nopTy nepcoHanbHOro KoMMnboTepa.
MoaknounTb ceTeBon agantep MyrnbTUMMEKCOpa K MUTaloLWen ceTu.

B HacTpoiikax nopTa 2 yctaHoBuUTb napameTp Contr/Async = Contr, a napameTtp Port2 Async Bit Rate =
38400.

Ha nepcoHansHom komnbtoTepe nog Windows 95/98 nnn Windows NT 3anyctuts nporpammy pflash.exe.

oON

o

6. [ns akTuBM3auuMM TEpPMMUHANbHOW NpPOrpaMMbl CriedyeT He KraBuaType TepMuHana TPOEeKpaTHO HaxaTb
knasmwy ENTER

7. B okHe nporpammbl «COM nopT Ansi CBsi3M C NpPOrpaMMMpPyeEMbIM YCTPOWMCTBOM Mapku 3enakcy
Heobxoammo Bbiopate COM nopT, K KOTOPOMY NMOAKITHOYEH MYbTUMNIEKCOP.

8. B okHe «uHopmauns 06 ycTponcTee» nossutcs TekcT: « OBHapyxeHo yctponcteo Zelax TM-2-1 Vx.xx»,
roe VX.XX - HOMep 3arpyXeHHOW B MyrNbTUMMEKCOp BepcuMu nporpammHoro obecnedeHusi. Kpome Toro,
CTaHyT AOCTYMNHbI KHOMKX nporpaMMmbl: «CynTatb nporpammy u3 ycTponcTBa» U «3anucaTb nporpammy B
YCTPONCTBOY.

9. CuutaTtb nporpammy n3 ycTpoOWCTBa, ANnd 4ero Bbibpatb onuuio «CyntaTh NporpaMMmy M3 yCTpOMCTBa», a
nocne 3aBepLUEHMS YTEHNS yKa3aTb MMS doaiina ansi COXxpaHeHUsl NporpamMMbl.

10. Ons sanvcu nporpamMMmbl B NamMsaTb MyMbTUMMEKCOpa Haxatb «3anucaTb nporpammy B YCTPOWCTBO» M
BblOpaThb chann ¢ pacwmpennem .ZLX.

11. MMporpamma oOTOGpa)kaeT Bepculo nNporpaMMHoro obecneyeHuss AnA  MynbTUMNEKcopa W NpocuT
noaTBepAUTL 3anncb Nporpammbl B MynbTunnekcop. Haxats «Ja». Mpu HopMansHOM pexunMe Ha aKpaHe
KN mynbTunnekcopa AomKHO NosIBUTLCA CoobLLeHME:

Flash programming

[Mpouecc npoLWMBKA HOBOW BepcUM MO ANUTENbHOCTU 3aHumaeT 2-3 MuHyTbl. [locne ycnewwHom
3aBeplleHUn npouecca [AofkHa MpOoM3oWTM Mepesarpy3ka MyrbTUMNeKcopa Yxe C HOBOW Bepcuen
nporpaMmHoro obecneyeHus.

Ecnu B npouecce npolumnBkM obHapyxeHbl ownbkm goctyna k JISLU namatn nporpammel nnm Geinm céomn
B NUTaHuu, To Ha akpaHe XKKW nosisutcsa coobLueHue:

Flash CRC Error
Booting by Port2

Nnn

CRC Error

B atom Cny4ae cneagyet NOBTOPUTb NOMbITKY 3anncu nporpamMmmbl BO GNOLL.

12. Tocne Bblgaun coobuieHunsa: «B yCTpOMCTBO yCnewHOo 3anncaHa HoBasi nmporpamma, ycTponctso byger
nepeBefeHo B paboumin pexxum», HaxaTb kHonky OK u 3aBeplumTtb paboTy nporpammbl. Ecrniv B MOMeHT
3anncy HOBOW MporpaMMbl B MymbTUMIEKCOpPE ObINo CNyYanHO OTKIIOYEHO ero NUTaHue Wnu nuTaHve
KOMMbloTepa, TO CrneayeT 3aHOBO MOBTOPUTbL MyHKTbI ¢ 5 nmo 10 npoueaypbl 3arpy3ku MpPorpaMMHOro
obecneyeHnss (MynbTUNIEKCOP MOCME BKMOYEHMS NMUTAHUSI Cpasy MNepengeT B PEXUM 3arpy3ku HOBOW
nporpammeil).

12. HacTtpoutb napameTpbl MynbTUNIIEKCOpa 3aHOBO B CBSI3M C TEM, YTO MOCIe 3anucu HOBOW NporpamMmbl B
MYTbTUMNEKCOP BCe NapameTpbl Obinn yCTaHOBMNEHLI B COOTBETCTBMM C KOHUrypaumen Factory.

BHUMAHWE! He rapantupyetca coBmectHas paboTta MynbTUMNIEKCOPOB C PasfMyHbIMU BEPCUAMU
nporpaMmHoro oéecneyenus!
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17 MapaHTUM nsrotoBuTens

MynbTunnekcop MpoLweén npeanpoaaxHbld NPOoroH B TedeHue 168 vacos. M3rotoBuTenb rapaHTupyet
COOTBETCTBME MYIbTUMNIIEKCOPA TEXHUYECKUM XapaKTepUCTUKaMm npu cobnioaeHnM nornb3oBaTenem yCroBuii
aKcnnyaTaumm, TPaHCNOPTUPOBAHUSA U XPaHEHUS.

Mpy BO3HMKHOBEHWMW BOMPOCOB, CBSA3AHHbIX C TEXHUYECKMM OOCNyXuMBaHMEM, MOXHO obpaliaTtbcs B
cnyx0y TexHnyeckon nogaepxku (tech@zelax.ru).

CpOK rapaHTmm ykasaH B FapaHTVIIZHOM TarioHe N3roToBUTENA.

N3rotoButenb 06;|3yeTc;| B Te4yeHune FapaHTI/IIZHOFO CpoOKa 0e3B803Me3HO YCTPaHATb BbIABIE€HHbIE
D,e(*)eKTbl I'IyTéM peMoHTa Unn 3amMmeHbl MynbTUnnekcopa nnn ero Monyneﬁ.

Ecnu B TeueHune FapaHTMVIHOFO CpoKa:

. nonb3oBatenem Obinu HapyLlleHbl yCcroBuA akcnnyatauun, npuBegeHHble B Tabn. 8, unu Ha
MynbTUNNEKCop ObINM NogaHbl NUTaroLwme HanpsaXeHnda, He COOTBETCTBYHLWME yKa3aHHbIM B

Taon. 1;

L4 n3aenmni HaHeceHbl MeXaHN4YeCcKmne noBpexaeHud,;

e  [INHENHble
BO3ENCTBUEM;

mnnn

UHTepdencHble nopTbl

TO PEMOHT OCYLLECTBIIAETCA 3a CHET NoJib3oBaTenA.
[ocTtaBka HencrnpaBHOro MynbTuUnNiekcopa B PEMOHT OCYLUECTBIIAETCA MoJib30OBaTes1eM.

lapaHTuiiHoe obcnyXXvMBaHUe MpepbIBaeTCs, ecny Nosfb3oBaTenb NPOU3BEN CaMOCTOATENbHbIA PEeMOHT
MyrbTUNekcopa (B TOM Yncre, 3amMmeHy BCTPOEHHOTO NpeaoxXpaHnTens).

n3aenusa

noBpeXaeHbl

18 PekomeHAaaumm no ycTpaHEeHUIO HEMCNPaBHOCTEN

I'Iepequb HEKOTOPbIX HeI/ICI'IpaBHOCTeIZ M pekoMmeHgauunm no nx yctpaHeHuo npnBeaeHbl HNXe B Tabn. 4.
an/I BO3HUKHOBEHUA 3any,D,H8HVIl7I B onpegeneHnn mn ycrtpaHeHun HEMCﬂpaBHOCTeﬁ pekomeHayeTca
o6pau.|,aTbc9| K N3rotoBUTEIIO MO SﬂeKTpOHHOVI no4yte n Teﬂed)OHaM, YKa3aHHbIM Ha obnoxke.
[Monb3oBaTento 3anpeLlaeTcs OCYLIECTBIATL 3aMeHY BCTPOEHHOro MnpeaoxpaHuTens BO usbexaHun

aBapun 6noka NuTaHus MynbTUMIIEKCOPa U NOTEPU rapaHTUM.

Tabn. 4. XapakrepHble HeMCNpPaBHOCTU

XapakTepucTtuka
HencnpaBHOCTU

BeposiTHbIe NPpUYUHbI

PekomeHayeMblie gerdcTBUA

[Nocne BKNOYEHUSI NUTAHUSA HET
mHaukaumm Ha KK

Ha mynbTunnekcop He noctynaet
HanpskeHne NUTaHus

MpoBepUTb HANPSKEHWE B CETU U Ha
KINEMMHMKE NUTaHUS

MHankatop State noctosiHHO
CBETUTLCS KpaCHbIM

1. HEe NOAKMNYEH NMHENHbIN Kabernb
2.06pbIB UNM HencnpaBHOCTb
u3anyeckon nNmHUm

3.HenpaBunbHas HaCTpoKrKa PeXxMmMoB
NOKanbHOro 1 yganeHHoro nopTos

1. npoBepuTb PU3NYECKYIO
NHUIO(NPO3BOHUTB)

2. npoBepuTb 1 COrnacoBaTb PeXUMHbIE
HaCTPOWKMN NOKanbHOro U yaaneHHoro
NVHEWHbIX NOPTOB

MynbTunnekcop He pabotaet. Ha
nepegHen naHenu (BapnaHT 6e3
YKKW) nocTosiHHO roput
cBeToamMoaHbIN nHamkatop TD

Hapywwunocbk cogepxnmoe OJIOLL
namsiTu.

MepeBecTn MynbTUMNNEKCOP B PEXUM
3arpysku nporpaMmMHoro obecrneveHus u
06HOoBUTL Bepcuto MO Bo PNILL.

B okHe cocTosiHMSA NopToB
npucyTcTByeT cooblieHue “Error’

HenpaBunbHas HacTpoiika pexuMoB
nopta

[MpoBepuTb HacTpokK NnopTa Ha
COOTBETCTBME PEKOMEHAAUMNAM, JaHHbLIM
B J@aHHOM PYKOBOACTBE

MHankatop State ceeTutcs
3eneHbIM, HO AaHHble He
nepegatotca. ugukatopsl RD 1
TD He cBeTATCA.

[HaHHble, nocTynaroLime yepes
nopTel 1(2) MOryT UrHopMpoBaTtbCs,
notomy yTo uenb DTR Haxogutcs B
NacCUBHOM COCTOSIHUM.

YcTaHoBUTL NapameTp B NYHKTE MEHIO

Port 1(2) DTR =lIgnore

HabntopatoTtcs owmbku npu
pabote ¢ OO/ yepes kaHan
nepegayv gaHHbIX

Hwu3skoe kadyecTBo kaHana. CunbHas
3aLLYMIEHHOCTb (hM3NYeCcKon NMHUN

MpoBepnTb KAYEeCTBO kaHarna ¢ MOMOLLbIO
BCTpoeHHoro BER-TecTepa
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MpunoxeHue 1
Ha3sHauyeHue KOHTAKTOB pa3béma noptoB A u B

HoMep HaMmeHoBaHue pacLBeTKa NpoBOAOB
KOHTaKTa curHana

1 8 1 3awmnTHOe 3a3eMneHne* __ 6erno-3eneHbin

2 3allUUTHOE 3a3eMrneHne* _ 3eneHbin

3 ___ nouemHuk RT __6Geno-opaHxeBbli

4 nepegatynk TT —_ CUHUA

5___ nepegatimk TR — Beno-cuHun

6 npuemHuk RR — OPaHXeBblI

RJ-45 7 _____He ucnonb3aveTtcd —6enO—K0pI/ll-IvHeBbII7I

8 __ He ucnomnb3ayeTtcs — KOPWYHEBBIN

female

MpumeyaHue: Npu OTCYTCTBUM CreLManbHOro rpo3o3allnTHOrO 3a3eMieHNst KOHTaKTbl 1, 2 ocTaBUTb
cBOOOAHbIMM.

MpunoxeHue 2
HasHa4yeHue KOHTakKTOB nopTa 1

N2 KoH.| curHan onucaHue KOMMEHTapumn
14 [RxD-—a Receive Data BbIXO[,

15,39 |IRxD - b Receive Data BbIXO[,
42 Rout Harpyska gns V.35 IOnsa V.35 coeannHntb 39-42
16 |[DSR-a Data Set Ready BbIXO[,
17 |[DSR-b Data Set Ready BbIXO[,
18 |CTS-a Clear To Send BbIXO/,
19 |[CTS-b Clear To Send BbIXO[,
20 |DCD —a | Data Carrier Detect BbIXO[,
21 |DCD —b | Data Carrier Detect BbIXO[,
23 |RxC-a Receive Clock BbIXO[,

22,46 |RxC —-b Receive Clock BbIXO[,
44 Rout Harpyska ans V.35 Ona V.35 coeguHntb 4446
13 |TxC-a Transmit Clock BbIXO[,

12,37 |[TxC—-b Transmit Clock BbIXO[,
38 Rout Harpyska gns V.35 IOnsa V.35 coeanHntb 37-38
7 TxD —a Transmit Data BXO[,

6,31 [TxD—-b Transmit Data BX0n,
32 Ry * | Bx. Harpy3ka 1200m CoeanHntb 31-32
25 |CLK-a External Clock BX0OA,
24 |CLK-b External Clock BX0OA,
48 Ry * | Bx. Harpyska 1200m CoeavHutb 48-24
11 |[RTS-a Request To Send BXO[,

10,35 |RTS-b Request To Send BXO[,
36 Ry * | Bx. Harpyska 1200m CoegunHutb 35-36
9 DTR —a | Data Terminal Ready BX0on,

8,33 |[IDTR—b | Data Terminal Ready BXO[,
34 Ry * | Bx. Harpy3ka 1200m CoeanHntb 33-34

40,41 | S.GND Signal Ground O6wwit nposoA
43 P.GND Protective Ground OKpaHHas onnéTtka
28 GND Ground 06w cnyxebHbIn
1 MODE Pexum DCE / DTE He nogkntoyatb
27 COD-0 Kop [lna yctaHoBKM TMna
26 COD-1 nHTEepdenca nHTepdeiica (RS-232...)
2 COD-2 cm. Tabn. 2 COOTBETCTBYIOLLIME KOHTAKTbI
3 COD-3 onucaxus YMNU-2 3aMKHYTb Ha koHT.28 (GND)
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MpunoxeHue 3
HasHa4yeHue KOHTaAKTOB pa3bema nopra 2

HanMeHoBaHue
curHana

HOMep
KOHTaKTa

. RTS
. DTR
. TD
Sianal Ground
DCD
RD
DSR
CTS

RJ-45
female

ONOAAPRWN =~

MpunoxeHue 4
Ha3HauyeHue KOHTaKTOB pa3bema nopta Ethernet

Howmep HanveHoBaHue
KOHTaKTa curHana
! o 1__ [llepenatuuk +
2__ [lepepnaTuuk -
3__ MpuemHuk +
4 ___ He ucnonbavetcs
5 He ncnonbkayetcs
6. [lNpuemHuk -
RJ-45 7___ He ucnonbayeTtcs
female 8___ He ucnoneayetca

MpunoxeHune 5
Ha3HauyeHuMe KOHTaKTOB pa3bemMa nuTaHusA

AC 15..48B
DC 20..72B
1 2 3
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MpunoxeHue 6
CoxpaHeHue u 3arpy3ka npodunsa HacTpoek

Haunnasa ¢ sepcun 5.00 B mogeme 'M-2 nogaepxmBaeTcs PyHKUMS, NO3BONSIOLLAS COXPaHATL TeKyLlmne
napamMeTpbl HACTPONKM BO BHELLHEM dhaiine, a TaKkke 3arpyxatb paHee CoOXpaHeHHble HaCTPONKM U3 BHELLHEro
darna. 3Ta onuusi faeT BO3MOXHOCTb YCKOPUTb HACTPOWKY rpynnbl NpMGOpoB, HACTPOMB TOMBKO OAMH N3 HUX
W 3arpysuB B Apyrve npubopbl HACTPOWiKy nepBoro npubopa.

OcoBeHHOCTU COXpaHEeHUs 1 3arpy3kn TEKYLLMX HACTPOEK

Mpy ncnonb3oBaHMM AaHHON PYHKLMM HEOBXOAMMO yUNTbIBATL, UTO 3arpy3ka paHee COXpaHEHHOro npoduns
napamMeTpoB M3 OQHOr0 MyfbTUMEKCOpa B APYron BO3MOXHA TOSbKO, €CN OHU OAHOMOo TUNa U UMetoT
O[VHAKOBYIO KOMMMEKTaumMo nopToB. Hanpumep, HEBO3MOXHa 3arpyska npodunsa napametpos [M-2[] B
MynbTURAnekcop moamdukauum MM-2 . [Ing npegoTtepalleHns KOHPAUKTHLIX CUTyauui Npy 3arpyske
BbINOMHAETCHA NPOBEpKa COOTBETCTBUE NPOodUna AaHHON Moandukaumm Mmogema u B criydae HeCOOTBETCTBUSA
nonb30BaTernto BbiAaeTcs npegynpexaaiolee coobLleHune.

XMODEM ILLEGAL DEVICE TYPE
Failed to save profile

PaboTa ¢ MEHI0 COXpaHeHMsl N 3arpy3ku TEKYLLUX HACTpoeK

CoxpaHeHue 1 3arpyska napameTpoB HACTPOMKM NPOM3BOANTCS TOMbKO U3 TEPMUHANBHOIO MEHIO Yepes
Control Port mynbTunnekcopa ¢ ucnonb3oBaHuem npotokonia CRC XMODEM. [1ns 3To Lenu MoxeT ObiTb
ncnonb3oBaHa nobas TepMuHanbHasa nporpaMmma, nogaepxmaatolasa oyHKUMK nepegaydm dannos ¢
ucrnonb3oBaHuem npotokoria CRC XMODEM, Hanpumep HyperTerminal, TeraTerm, Term90 u T.4.

Ons peanusauun aTon yHKUMKU B MynbTunnekcope NM-2 ncnonb3yeTtcs NyHKT MeHIo

Save&Load Current Profile by XModem.
Main Menu/ Parameters Setup/ Save&Load Current Profile by XModem

Parameters Setup

1. PortaA

2. Portl

3. Port2

4. PortU2

5. Preset profiles

6. Save&load Current Profile by XModem
0. Quit

Press Key 0..6: 6

Saveé&load Current Profile by XModem

1. Save Current Profile to File by XModem
2. Load Current Profile from File by XModem
0. Quit

Press Key 0..2:

CoxpaHeHne TeKYLLMX HaCTPoekK

[lna coxpaHeHnsa TekyLwmx HacTpoek Beibepute NyHKT MeHto 1 B MeHto Save&Load Current Profile by Xmodem
... Save&Load Current Profile by Xmodem/ Save Current Profile to File by XModem

Save&load Current Profile by XModem

1. Save Current Profile to File by XModem
2. Load Current Profile from File by XModem
0. Quit

Press Key 0..2: 1
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MyJ'IbTI/II'IJ'IEKCOp BblAaeT NoACKa3Ky:

Saving Profile to File via XMODEM

1 NepexoauT B PEXMM OXUAaHWs akTUBHOCTW BHELLHEN nporpammbl. [locrne aToro cnegyeTt 3anyctuTb B
TepMUHarnbHOW Nporpamme pexum npuema davina. Ecnv nepegava npowuna ycnewHo, OKHO paboTbl BHELUHEN
nporpamMmmbl 3aKpoeTcsd, a MynbTUNIIEKCOP BblAacT coobLleHume:

Profile was saved successfully

3arpyska HaCcTpoek 13 BHeLUHero (anna

[na 3arpy3kn paHee coxpaHeHHbIX HACTPOeK crneayeT BblOpaTb NyHKT MeHo 2 B MeHto Save&Load Current
Profile by Xmodem

Save&Load Current Profile by XModem

1. Save Current Profile to File by XModem
2. Load Current Profile from File by XModem
0. Quit

Press Key 0..2: 1

MynbTunnekcop AacT noackasky:

Loading Profile from File via XMODEM. ..

n nepeﬁ,u,eT B peXnm oxXngaHma aktTMBHOCTU TepMMHaﬂbHOﬁ nporpamMmmbl. MNocne aToro HY>XHO 3anyCTuUTb B
TepMI/IHaﬂbHOﬁ nporpamMmmMe pexumm nepegadum (baﬁna. Ecnn npuem npotiuern ycnewHo, OKHO pa6OTbI BHELLHeEN
nporpamMmbl 3aKpoeTCA, a MyInbTUNIIEKCOP BbiOaCT coobLeHue:

Profile was loaded successfully

[nsa Toro 4ToObl 3arpy>KeHHbIN NPounb CTan akTUBHbBIM, CreAyeT BbINTU Ha BEPXHWUIA YPOBEHb MeH0. Ecnu
3arpykeHHbIi NPodunb OTNNYAETCH OT TEKyLLEro pabodero, Hy)KHO NOATBEPANTb COXPaHEHME 3arpyXEHHOro
npoduns B ka4ecTBe paboyero:

Save settings?

1. Save
2. Quit without saving

Press Key 1..2:

Mocne yTBepanTensHoro oteeTa OyaeT akTMBM3MPOBAH 3arpy>KEHHbIN NPohnsb.

B Tabn. 5 npuBegeHbl cutyaumm, Npu KOTOPbIX 3arpy3ka napaMeTpoB He ByaeT npomsseneHa. [Npu aTom co
CTOPOHLI MyMbTUMNIIEKCOPA Ha 3KpaH TepMuHana byayT BblgaHbl COOTBETCTBYHOLME COOBLLEHMS.
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Ta6n. 5. NMepeyeHb OWMOBOYHLIX CUTYaLMA NPU 3arpy3ke HaCTPOeK MoAema U3 BHeluHero ¢arna

CoobLieHne Ha aKpaHe TepMUHana MpuunnHa

XMODEM CANCELLED MpepbiBaHWe CBSI3U BHELLIHEWN NpOrpaMMon
Failed to save profile

XMODEM ILLEGAL DEVICE TYPE darn HacTpoek He COOTBETCTBYET AAHHOMY TUMNy
Failed to save profile mMogema

XMODEM ILLEGAL FILE STRUCTURE HenpasunbHas cTpykTypa davina napameTpos.
Failed to save profile dann napameTpoB UMeET onpeaeneHHyo

CTPYKTYpPY Y 3alUyLLeH OOMNOSTHUTENBHO
KOHTPOMbHLIMY CyMMaMu, No3ToMy nioGoe
HapyLUEHUe CTPYKTYpbl NPUBEAET K COOI0 3arpysku

XMODEM ILLEGAL PACKET

Failed to save profile C6ow B npoTokone obmeHa
XMODEM TimeOUT HeT akTMBHOCTM TEPMUHANBHON NPOrpamMmmbl B
Failed to save profile TeyeHne 1 MUHyTbI

Bo Bcex crnyyasix aBapuinHOro 3aBepLUEHNS 3arpy3ku Npodmssi B MOAEME COXPaHUTCA TEKYLLMM Npodunb
HaCTPOMKK NapamMeTpoB.
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MpunoxeHue 7

MNepeyeHb TEPMMHOB U COKpaLLeHUM

A

AC/DC lMpebpaszoBatenb nepemMeHHoro HanpshkeHusa (obblvHO ceteBoro 220B 50L) B
CTabunnaMpoBaHHOE NOCTOSIHHOE

AIS Alarm Indication Signal - curHan wHAuKauMM aBapuMHOINO COCTOSHUS (curHan
«ronybovi TpeBOruM») - MNOTOK M3 OOHUX eauHuy 6e3 pasgeneHus Ha Kagpbl,
nepegaBaemMbii B TeYEHME MUHMMYM ABYX kagpoB (512 6uT), unn OByX OBOVHbIX
kagpos (1024 6uT)

AMI Alternate Mark Inversion - nMHENHbLIN OWMNOMNSAPHBIA KOA CO CMEHOW MONSIPHOCTU
CNefoBaHWs €AVHUL, B MOTOKE AaHHbIX

B

10Base-T OcHoBHon ctaHgapT Ethernet co ckopocTbio nepegayn 10 méut/c

Backplane CTOpOHa TePMMHAIbHOIO CThbika

Bellcore AMEPUKAHCKUI CTaHAApT, PernaMmeHTUPYHLLNA 3aLUTy BXOAHbLIX JIMHENHbLIX Lenewn

1089 3MEKTPOHHOro 06opyfoBaHNSs

BERT Bit Error Testing - npouegypa KOHTPOMs YacToTbl OMTOBbLIX OLLUMOOK B kKaHane

BPV Bipolar Violation - HapyweHne crnegoBaHnst NONSPHOCTU IMHENHOrO curHana

Bridge MocT - yCTpOWCTBO AN coeguHeHUa mexay cobon aByx u Gonee OAHOPOAHbIX
NoKanbHbIX CEeTEN

Bursty dukcauma yucna CekyHa, B Te4YeHme KoTopbix Habnwganuch owmbkn CRC. He

Errored nytatb ¢ CRC errors! B aTom cnyyae cuntatotcs Bce owmnbkm CRC

Seconds

C

CAS Channel Associated Signaling - curHanusaumsa curHanbHbiMn outamn ABCD gnis
MynbTUKagPOBOW CUrHANIM3aumm

CCITT Consultative Committee of the International Telegraph and Telephone - MKKTT-
MEeXAyHapOAHbIA KOHCYNbTATUBHBLIM KOMUTET Mo Tenerpadum u TenedoHun -—
3aKoHOAaTe b OCHOBOMONaraLWmnx CTaHgapToB U pekoMeHgauumn — HolHe 1 TU

ChipBridge Mwukpocxema, obecneumBatowlasi uHtepdenc Ethernet 10Base-T, pabortarowas B
aBTOHOMHOM pexume u He TpebytoLlas nporpammMHoOro obcnyxmeaHus

CRC errors CueT4mk Bcex owmnbok no Hapywenuto CRC 3a nepuoa HakonieHms

CRC4 Cyclical Redundancy Check 4 - pernameHTMpOBaHHas npoueaypa KOHTpOns
LMKITMYECKOM KOHTPOISTbHOM CYyMMbI AS151 MYyNbTUPENMOBOIM CUHXPOHU3AUMN Kagpa B
E1

CTS Clear To Send — csoboaeH, npospayeH Ansa nepeaaun,
rOTOBHOCTb K Mepefaye AaHHbIX. CurHan gns annapaTtHOW Noadepikku ynpaeneHus
NOTOKOM nepefayn AaHHbIX

D

DAA Direct Access Arrangement - cxema conpshkeHusi ¢ TenedOHHbIM annapaTom

DACS Digital Access Cross-Connect System - ycTponcTtBo Ans undpoBON NepekpecTHON
KOMMyTaLmm

DCE Data Communication Equipment - annapatypa nepega4v gaHHbIx (Mogem)

D/l Drop/Insert - B HeKOTOpbIX MynbTUNMekcopax (B ABYXMOPTOBOM HECUMMETPUYHOM
pexume) Tak o6o3HayeH oauH u3 noptoB E1 (B M ato mopt A) kagp KOTOpoOro
pasgensietcs no ungpoBbIM UHTEpdENcaMm OOHMM M3 KOTOPbIX SABMSIETCS BTOPOM
nopt (B 'M 310 nopt B)

DJA Disable Jitter Attenuator - BbIKIO4EHNE OXUTTEP — aTTEHATOopa

DPLL Lindpposas ®AIMNY ocHoBaHHas Ha CpaBHEHUN NEPUOOOB OMOPHLIX CUrHAMNOB, Koraa
Ha OCHOBE WX CpaBHEHWs MPOU3BOAWUTCH U3MEHEeHMe nepuoga BbIXOQHOrO curHana
NOCPEACTBOM BCTABKW UNW YAaNeHUss KOPPEKTMPYHOLLEro MMybea.

DSO channel | Tanm-cnot kagpa E1 oTHocAwMNcA K kaHany nepegaBaeMblX UMW NPUHUMAaEMBbIX
AaHHbIX (BpeMeHHble uHTepsanb! 1-14, 16-31)

DTE Data Terminal Equipment - TepmMuHansHoe 06opyaoBaHue

DTR Data Terminal Ready - curHan rotoBHOCTU TEPMUHANBHOTO 060PYyAOBaHNS
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E

E-bits CRCA4 Error bits - 6utbl npr3Haka ownbku npouenypsbl CRC4

EMI Electromagnetic Immunity

ESD Electrical S D - HOpMbI 9NEKTPOHHOM COBMECTUMOCTU 060pYL0BaHNS

ETS 300 046 | EBponenckuii cTaHaapT, pernaMmeHTUpYHLNA 3almTy NMHENHbIX Lenen Tpakta E1

Errored Uucrno cekyHg ¢ owumbkamm — OOMH U3 NapamMeTpoB  ANs  OUEHKU

Seconds nponsBoauTENbHOCTM  paboTbl CBA3HOM annapatypbl. OnpeageneH B cTaHaapTte
G.821

F

FAS Frame Alignment Signal - curHan kagpoBow ((ppenMoBOI) CUHXPOHU3aLUK

FCC Part 68 | AMepuKaHCKUA CTaHOapT, pPernameHTUPYIOLWMA rapaHTuM 3nekTpobe3onacHoCTh
nonb3oBaTens MPUMEHSIIOLLEro CBA3HOE 3NeKTpoHHoe obopyaosaHue. CtaHaapT
onpegensieT METOAUKM TECTUPOBaHUA NTMHENHbIX Lenen obopyaoBaHus.

FDL Facilities Data Link — kaHan TexHM4eckoro OOCMAYXMBaHWA U TPEBOXHON
cuUrHanusauum

FLB Framer LoopBack - o6paTHbIi NpoBEPOYHBIN LINENE CO CTOPOHbLI openmepa

Flow control | YnpaBneHue NOTOKOM AaHHbIX — annapaTHoe unu nporpaMmmHoe . [Npouenypa
ynpaBneHus nepegayen 4aHHbIX MEXAy ABYMS TOYKaMu B CETU, Hanpumep, Mexay
KOMMbOTEPOM N MogeMoM. OrpaHnyMBaeT CKOPOCTb Nepedayun AaHHbIX 40
BENMYMHbI, COOTBETCTBYIOLLIEN CKOPOCTU NX Npuema. [lo3sonsdeT npegoTBpaTuThb
NnoTepro AaHHbIX NpK NepenonHeHnn Gydepa npMHMMatoLero yctponctea. bonee
npegnoyTuTeneH BoIGoOp annapaTHOro Mertoga, Yacto umeHyemoro RTS/CTS

Formatter Mopgynb, BXogawmn B COCTaB TpaHCcuBepa, KoTopbld obecneunBaeT hopmMmpoBaHmne
KagpoBOM WM MyNbTUKAAPOBOM CUHXPOHU3AUMM B KaHane nepegartyvka, a Takke
obecrneunmBaeT  BbINONIHEHUE HeobX0aAMMbIX npoueanyp, 06yCnoBneHHbIX
TpeboBaHusmu ctaHgaptos G.704

Frame Kagp, ansa Tpakra E1 kagp coctont 13 32 Tanm-cnoTtoB no 8 éut

Framer Mopgynb, BxogdWwmMiA B COCTaB TpaHcuBepa obecrneunBaloniAi  KagpoBylD U
MyMbTUKAOPOBYIO  CUHXPOHU3AUMIO MPUEMHUKA, BblAerneHne KaapoBblX CUrHanoB
CMHXpOHM3aLMM W CcurHanusaumu, npouenypbl KOHTPONS OWMOOK, a Takke
obecneunBaeT BbINONIHEHNE HeOOXxoauM npouenyp, o6ycnoBneHHbIX TpeboBaHUAMM
ctaHgaptoB G.704

Front Panel | UHTepdenc nepegHen naHenu - XKK-ancnnen + 4pyHKUMOHANbHbBIE KHOMKU

Interface

FXS/FXO CTtaHuMoHHOe 1 TenedgoHHoe OKOHYaHWe kaHana 64 kout/c

G

G.703 Cranpapt ITU, pernameHTUpylOWUn uU3Myeckme u anekTpudeckne napameTpsbl
nepapxmyeckmnx LMppoBbIX CTLIKOB

G.704 Cranpapt ITU, pernaMeHTUpyOWNA KaapoBY CTPYKTYPY MHTepdencoB NnepBnYHOro
1 BTOpUYHOro yposHsa ISDN

G.706 Cranpapt ITU “IMpouenypbl LMKIOBOM CUHXPOHU3ALMU U LIUKITUYECKOrO KOHTPOMS Mo
n36bITOMHOCTH”

G.732 Cranpapt ITU “Xapaktepuctvkn annapatypbl nepsudHoro MKM obpasoBaHus
2048 kbut/c”

G.821 PekomeHngauma ITU ons oueHKkM npomnsBoaMTENBHOCTU CBA3HOW annapatypbl “Error
Performance of an International Digital Connection Operating at a bit Rate below the
primary rate and forming part of an integrated services digital network”

G.823 Crangapt ITU “Ynpaenenve gpa3oBbiM gpoxaHuem apendom B ceTax 2048 kout/c”

H

HDLC High Level Data Link Control — BbicOkoypoBHEBOE YnpasneHue nepegaden AaHHbIX,
COOTBETCTBYIOLWUIA eMy cTaHgapT V.120

HDB3 High Density Bipolar 3 - nuHelHbIn kof, NpUMeEHsieMblA B TpakTe nepepadn E1.
Asnsietca passutveM nuHenHoro koga AMI. Kog ucnonb3yeT nogMeHy CrieaytoLmx
noapsg 4-x Hynen cneuuwansHbIMKW WabnoHamu B 3aBUCUMOCTW OT MpeabIcTopun
npouecca nepegayn (NONsSIPHOCTbL MpeablayLiero curHamna «1» um 4eTHOCTM 4ucna
€OVNHWNYHbIX CUrHanoB)

I

IEEE Institute of Electrical & Electronic Engineers — mexayHapogHas opraHus3auus -
accoumaumsi UHXeHepoB ANeKTPOCBA3M
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IEEE 802.3 CtaHgapT nokanbHol ceTn Ethernet - ocHoBaH Ha cneuudukaumm, paspaboTaHHOM
coBmecTHO Kopnopaumsamu DEC, Intel, Xerox B 1980 rogy

ISDN Integrated Services Digital Network — uudpoBbie ceTn € MWHTErpupoBaHHbLIM
obcnyxmnsaHuem (LICHNO)

ITU International Telecommunication Union — MeXayHapoOAHbIA  KOMUTET MO
anektpocssasn (MK3)- 6biBwimn MKKTT

ITU K17-K20 | Ctangaptbl ITU, pernameHTupylolWmne 3alnTy TJMHEeNHbIX Lenen CBSA3HOro
3JIEKTPOHHOIO 060PYAOBaAHUS OT NEPEHANPSHKEHWUN

J

Jitter da3oBoe ApoxaHue curHana (BpemeHHble hnyktyauumn). Bug nckaxeHns nonesHoro
curHana B CUHXPOHHOW nepedaye AaHHbIX, MPOSBASAOWMIACA B BO3HUKHOBEHUM
HEOOQHOPOOHOCTU NEPUOAOB Kak B CUrHane [aHHblX, Tak U B CUHXpOCUrHanax.
VickaxkeHns BO3HMKAIOT B pesyrnbTaTe BpeMEHHbIX CABUIOB B TpakTe nepeaayv

Jitter YcTtponcTteo Ang nogasrieHns gasoBoro ApoxaHus. MpuHumn paboTbl OCHOBaH Ha

Attenuator nogMeHe peanbHOro CUHXpOCUrHana, WMeoLero [MKUTTep, CUHTE3MPOBaHHbLIM
CUrHanom, KoTopbivi BblpabaTtbiBaeT UMdpoBon unm aHanoroson ®AMNY Ha ocHoBe
ycpeoHeHUs YacTOTbl BXOAHOro curHana

L

LAN Local Area Network - nokanbHasa ceTb

LCD Liquid Crystal Display — »Xugkokpuctannmyeckuin gucnnen

LIU Line Interface Unit - 610k NMHENHOro conpsikeHus

LLB Local LoopBack - MecTHbIN 06paTHbI NPOBEPOYHbIN LNENd

LoopBack O6paTHbI NPOBEPOYHbIN LWNENd — MNPOrpaMMHO WM annapaTtHO YhpaBfsieMbln
pPeXrM TECTUPOBaHWA TpakTa NPYEMHUK-NepegaTyunk

LOSS WMHonkauus notepu (nponagaHus) curHana — npuHnmaembin WKM-30 curHan
OTCYTCTBYEeT B TedeHue 255 OuToBbIX no3vumi nogpsga. CwurHan cuyuTaertcsd
BOCCTAHOBIEHHbIM, €CNW NPOLEHT eQUHUL, B CUrHane crtaHoBuTcs Bollwe 12.5%

M

Master | «BeayLmity- pexuM Unm Tun yCTPOWCTBA B MepapXUYECKNX CUCTEMAX

Q

QRSS Quasy Random Signal Source — WCTOMHMK CWUrHanoB NCEBAOCNYyYaNHOM
nocrnefoBaTenbHOCTM, UCMOMb3yeTcs B CBA3HOW annapaTtype AN TecTMpoBaHusi
kaHana. [aHHOMYy COKpalleHW0 COOTBETCTBYeT pycckui  akpoHum  T1CI1
(nceBgocnyvanHasi NocneaoBaTenbHOCTb).

P

PABX Private Automatic Branch eXchange - mecTtHas (yupexgeHyeckas) ATC

PCM Pulse Code Modulation - meTog nmnynbcHo-kogoson moaynauumn (MKM) umdposoi
noTok 64kbut/cek

PLB Payload LoopBack - o6paTHbIi TpoBEPOYHbIV LINend CO CTOPOHbI TEpMUHana

PLL Phase Locked Loop - Al - ycTpoicTBo ¢ ha3oBOr aBTOMNOACTPOMKON YacTOThl

PRBS Pseudo Random Bit Sequence - ncesgocny4vyanHas cuUrHanbHas
nocnegoBaTenbHOCTbL 6UTOB

PRI Primary Rate Interface - uHTepdenc nepsuyHon ckopoctn ISDN - 2048 wunu
1544 kbuTt/cek

R

RCL Receive Carrier Loss - npusHak MOTeEpM Hecylen MpuemMHMKa - Ccxema
BOCCT@HOBMEHUS CUHXpOCUrHama mnpuMeMHUKA He CMOorfa BblAenuTb curHan
CVIHXPOHM3aUMN U3 JIMHEHOTO curHana

RFA Remote Frame Alarm — «CwurHan enTon TpeBOrM» — MPOMCXOAMIN M NoTepu
KagpOBOW CMHXPOHM3aLUMM Ha yoaneHHOM KOHLE CBS3N.

RLB Remote Loop Back - yaaneHHbIn npoBepoYHbIN LNend

RS-449 CTaHgapT nocnegoBaTenibHOM aCUHXPOHHOW nepeaayn AaHHbIX

RS-530 CtaHgapT nocnegoBaTteibHOM aCUHXPOHHOW nepenayn AaHHbIX

RTS Request to send — 3anpoc Ha nepegavy AaHHbIX

S

Sa Additional bits - gononHuTenbHbIe OUTLI B TaNM-CNOTE CUrHanNu3auum, KoTopble MOryT
ObITb Mcnonb3oBaHbl Ans FDL kaHana

Si International bits - HaunoHanbHbLIE BUTLI B TaM-CrIOTE cUrHanusaumu Tpakra E1
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Slave «Begombinny (NOOYMHEHHBIA) - PEXMM WM TUM YCTPOWCTBA B WEPaAPXUYECKUX
cuctemax

Slip ObdekT «npockanb3biBaHWA» Kagpa [OaHHbIX MPU  UCMOMb30BaHWMM  3MacTUYHON
namsaTy 3a CYET Pa3HOCTM YaCTOT 3anucu N YTEHUs!

SNMP Simple Network Management Protocol- crtaHOapTHbI ynpaBnsloWUA CeTeBOK
NPOTOKOI

T

Telnet OMynaums yaaneHHoro TepMuHana, npoTokon NpuknagHoro ypoeHs Ha 6ase TCP,
npeaocTaBnsaLWMN NONb30BaTENAM TEPMUHANOB MHTEPAKTMBHbLIA AOCTYN K
BblYMCIIUTENBHBIM pecypcam xocT - OBM B pexnme pasgeneHnsi BpeEMeHU ¢
BO3MOXXHOCTBH BbINOHATL HA HUX NporpaMmbl (Hanpumep, NoUck B 6a3e AaHHbIX)

TSI Time-Slot Interchange —B3anuMHbIN 06MEH TaiM-crioTamm Mexay noptamu

U

ul Unit Interval — eguHWYHBIN MHTEpBan - eAvHMLUA M3MEPEHUs BPEMEHMU, paBHasi
OfHOMY nepuogy TaktoBomn yactoTbl 2048 k'Y (488Hcek)

UL 1459 CraHpapT, onpeaensowmn HOpMbl 3awuTbl BXOAHBIX Lener annapaTtypbl nepegayu
OaHHbIX, B YAaCTHOCTU - OFPaHUYEHNE TOKa B MIMHEWHbIX Lensax npu BO3HUKHOBEHUM
KOPOTKMX 3aMblkaHWI C CeTeBbIM Kabenem

UTP Un -Twisted Pairs - BuTasi napa npoBogoB B COEANHUTEIbHbBIX Kabensix

\'4

V.24 CraHpapT onpedensitolnii 3NeKTPUYECKNA  MHTepdenc Mexay TepMUHambHbIM
obopyposannem (DTE) mn mogemom. O3kBuBaneHTeH wuHTepdernicy RS232-C,
paspaboTtaHHoMy accounaumen EIA

V.54 Pekomengauma V.54 “Loop Test devices for modems” - ycTpowicTBa LUNEnHbIX
UCnblTaHWM 411 MOEMOB

W

Watchdog | CTopoxeBol TaliMep, NpeHa3Ha4YeH Ans 3aLMTbl NPOLIECCOPa OT 3aBUCaHUS

X

X.25 Cranpgaprt ITU -T, onpegensitowinii MHTepdEC Mexay OKOHEYHbIM 06opyaoBaHEM

nanHbix (DTE) n annapaTypon nepegayun gaHHeix (DCE) ansa pabounx ctaHuun,
OEVCTBYIOLLMX B pEXMME KOMMYyTaLMM NakeToB B CETU nepegaymn gaHHbIX obLiero
Nnonb3oBaHus. PeannsyeT Tpu YpOBHSA NpoToKoma: onU3n4eckui, KaHasnbHbIA U
ceTeBom. TepMmuH X.25 yacTto ncnonb3yeTcs s 0003Ha4YeHus ceTel ¢ KOMMyTaunen
nakeToB, YTO He COBCEM MpaBurbHO. PekoMeHaaums X.25 cneundmumpyet nuub
NHTEepdernc gocTyna K CeTu, OHa He YCTaHaBMBAET, Kak AOMKHa PyHKLNOHMPOBaTb
cama CeTb M Kak criefyeT ynpaensiTb €10.
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AKO

Annapatypa okoH4aHus KaHana [daHHbIX, TepMUH aHanornyHein AN

Ang Annapatypa TMepegpaus [HOaHHbix (cm. DCE Data Communications
Equipment)

MKM-30 CootBetctByeT E1 (CEPT)

KK YKvgkokpuctannmyeckui MHaMKkaTop

Kpocc-koHHeKT

Pexum KpoccoBOW KOMMyTauUW OBYX WM HECKONbKMX TpaktoB E1 ¢
NCMosib30BaHNEM KOMMYTaLMW BPEMEHHbIX MHTEPBAIOB.

OKC O6wmn kaHan curHanusauum — 16-n cnyxe6HbI BpeMeHHOW UHTepBan B
kagpe E1

rncr lMceBpocnyyanHas nocneaoBaTenibHOCTb — CMHOHUM PRBS

CBEPXLMKI MynbTudppenm - LKnmyeckas COBOKYNHOCTb NOCNeA0BaTENbHbIX LIMKIOB,

B KOTOPOW MOXeT BbITb OnpeaeneHo OTHOCUTENbLHOE MOMOXEHNEe KaXaoro
umnKna

«Cyxomn KOHTaKT»

Knioy Oons KoMMmyTauuu BHELUHEN Harpy3ku B TeneKoMMYHUKaLMOHHON
annapartype. Llenn ynpaeneHns kommyTaumei ranbBaHUYeckn passasaHbl
OT Lenen Harpysku. Kntoy peanvsoBaH Ha OCHOBE 3SIEKTPOMEXaHUYECKOro
WM ONTPOHHOIO perne.

Tanm-cnot BblgeneHHbIn BpeMeHHoM KaHan 64 kout /c 13 notoka Tpakta E1(T1)

TpaHcuBep Mukpocxema, obecneumBarollas BbINOMHEHNE KOMMMEKCHbBIX (OYHKLIMM
npyemMa v nepefayn vHgopMauum B MocrefoBaTenbHbIX LMGPOBbIX
KaHanax nepegavv gaHHbIX

YInN-2 YHuBepcanbHbin Mepudpepuiinbin UHTepdeiic ™ — BHYTPUMOUPMEHHOE

«3enakc» HasBaHWe cTaHgapTa Ans nocnenosaTensHOro nHTepdenica.

OnacTtnyHein bydep

Mnn anactnyHasa namatb - pasHoBuagHocTb FIFO ¢ nocnepgoBatenbHbiMU
notokamn [faHHbIXx. Wcnonb3yeTca B TpaHcuBepe E1 B kaHanax
nNpMeMHUKa W nepefatyvka ONs BblpaBHMBAHMSA CKOPOCTEW YTEHUS U
3anucu gaHHblx. Mimeet obbem 2 kagpa (5126uT)

dpenm Kagp cm. Tarke Frame
Dperimep Kanbka aHrn. s13. TepmunHa cm. Framer
dopmarep Kanbka aHrn. s13. TepmuHa cm. Formatter
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MpunoxeHue 8

Mpepynpexaatowme coobweHus Ha XKK—-amucnnee nepegHen naHenm

TeKcT coobLueHus

MNoscHeHunA

BOOT sector CRC Err.
Contact Factory

B 3arpy3oyHom cektope FLASH namaTtn mynbTunnekcopa obHapyxeHa
owmbka KOHTPOSTbHOW CyMMbI. YCTPOWUCTBO HE UCMPaBHO 1 TpebyeT
pEMOHTa Ha 3aBoAe-Npou3BoanTENe.

Control port active
Keyboard locked

B OaHHbI MOMEHT MyrnbTUNMNEKCOP YNpaBnsaeTcsa yepes nopt 2.
KnaBuaTypa nepegHen naHenun 6nokuposaHa.

Control port active
Press key to abort

MynbTunnekcop ynpaensieTcst Yepes nopt 2. Haxas Ha ntobyio knasuLy,
MOXXHO NpepBaTb yNpaBreHne Yepes nopT 2 1 NepeinTn Ha ynpasneHue
Yyepes KnaBvaTypy nepegHe naHenu.

FLASH CRC Error
Booting by port 2

OGHapyxeHa owmnbka KOHTPOSIBHON CYMMbI MPUY 3arpy3ke nporpaMmmbl 13
FLASH namsatn. B aTom cny4ae cnegyet 3arpy3ntb Nnporpammy yepes
nopr 2.

FLASH Programming

Yepes nopT 2 MAeT YTeHme unu 3anucb nporpammbl Bo FLASH namatb
MynbTUMIeKcopa.

HARDWARE ERROR
XX

CoobLeHne 06 annapaTtHoi owmnbke paboTbl annapaTypbl. YCTPONCTBO
He ucnpasHoO 1 TpebyeT peMOoHTa Ha NpeanpUsTUU-U3roToBUTENE.

Remote access active!
Keyboard locked

B AaHHbI MOMEHT MyNbTUMNNEKCOP YNPaBnsaeTcsa ¢ yAaneHHoro
ycTpoicTea. KnaBmatypa nepegHei naHenu 6rnokmposaHa.

Remote access active!
Press key to abort

MynbTunnexkcop ynpaenseTcs ¢ yaaneHHoro ycrpoictea. Haxas Ha
ntoByio KNaBwLLy, MOXHO NPepBaTh yNpaBrieHVe OT yaareHHoro
YCTPOWCTBa ¥ NepeiTy Ha ynpaBreHne Yepes KnasmaTypy nepegHeit
naHenu.

PE is mapped to PA
P1 is mapped to PA
PE is mapped to PB
P1 is mapped to PB
P2 is mapped to PB
P2 is mapped to PA
Press any key

MpenynpexageHve npu nonbiTkax HasHaunTb nopTel PE, P1, P2 B kapTax
nopta A(B), ecrniv oHn paHee yxe Obinv onpeaerneHbl B KapTe ApYroro
nopta. Press any key uHauuupyeTcs B H/WXHel cTpoke. [pu HaxxaTum Ha
Ny KHOMKY Npon3onaeT BO3BpaT B OMNUMIO YCTAHOBKM.

P2 in Control mode
Press any key

MpeoynpexaeHue npu NOnbITKE MCNONb30BaThb B KapTe HasHayYeHus
nopT 2, ecnu ansa nopta 2 B onuun Contr/Async yctaHoBneH pexum Contr

FDL set SaBits
Press any key

MpenynpexaeHue npu NOnNbITKE ONPeaenuTb B KapTe HasHa4YeHUs KaHarn
FDL, ecnu gnsa FDL paHee 6bln yCTaHOBNEH pexuMm yepes Sa GuTbl.

One FDL is allowed
Press any key

MpeaynpexaeHve npu NonbITKe onpeaenuTb B KapTe HazHavyeHus bonee
ogHoro TammMm-croTa nog kaHan FDL

PB is unframed
Press any key

HasHauntb B onumu yctaHosok nopta A pexum INVMUX, ecnu nopt B
ObIn paHee onpeaeneH B Unframed pexume.

InvMux is set
Press any key

MpenynpexaeHve Npu NonbITKax:

- ucnonb3oBaTb nNopT B B Unframed pexume, ecnu paHee B onuuu
yCTaHOBOK nopTa A Obin Ha3HayeH pexum B INVMUX;

- Bontn B meHo ErrorCheck (CRC40ON/CRC40FF) npu ycTaHOBNEHHOM
paHee pexnme INVMUX, nockonbky B aToM pexxume CRC4
NCNonb3yeTcs NPUHYAUTENBHO U HE MOXET OblTb M3MEHEH
nosnb3oBaTenem.

RTS/CTS flow control
Press any key

MpeaynpexaeHne npu nonbiTke BonTM B MeHto Circuits/CTS npu paHee
ycTaHoBneHHoM pexume Flow Control=RTS/CTS

112 © 2005 3enakc

3ENAKC 'M-2




MpunoxeHue 9

Mpeaynpexaatowme coobeHNss Ha aKpaHe TepMUHana

TeKcT coobLueHus

MosicHeHus

ACCESS ABORTED
Timout has expired-
Local keyboard is active
Press any key

YnpaBeneHve 4yepe3 MopT 2 NpekpalleHo Mo TalmayTy u 6bina
HaXkaTa KHOMKa Ha KnasuaTtype nepeaHen naHenu.

ACCESS ABORTED
Timout has expired-
Remote control is active
Press any key

YnpaBeneHve 4epe3 NopT 2 MpekpalleHo Mo Tanumayty u 6bin
npov3BefieH AOCTyN OT yAareHHoro yCTPoMCTEa.

Allowed Only ON
Local device!
Press any key

Bxog B [JdaHHOE COCTOSHME BO3MOXEH TOMbKO C MOKanbHOro
ycTpovicTBa. C yaaneHHoro ycTpoicTea JOCTyn 6rokMpoBaH.

Allowed Only ON
Remote device!
Press any key

Bxog B [aHHOE COCTOSIHUE BO3MOXEH TOMbKO C YAANeHHOro
ycTporicTBa. C nokanbHOro yCTpoicTBa JOCTyn GroKMpoBaH.

Operation aborted

PE is mapped to PA
P1 is mapped to PA
PE is mapped to PB
P1 is mapped to PB
P2 is mapped to PB
P2 is mapped to PA

Press any key to continue...

MpepynpexaeHne npu nonbiTkax HasHauntb noptel PE, P1, P2 B
kaptax nopta A(B), ecnu oHu paHee yxe Obinu onpeaeneHbl B
KapTe gpyroro noprta. Press any key wuHOMUMPYETCA B HWKHEW
cTpoke. pn HaxaTum Ha OBy KHOMKY npov3ongeT BO3BpaT B
ONUUIO YCTaHOBKW. 3anpelieHHoe AencTBue npu 3Tom  Byger
OTMEHEHO.

Operation aborted

P2 in Control mode

Press any key to continue...

MpenynpexgeHue nNpu NomMbITKe UCNOMb30BaTh B KAapTe Ha3HayYeHus
nopT 2, ecnu ang nopta 2 B onuun Contr/Async ycTaHOBMNEH pexunm
Contr

Operation aborted

FDL set SaBits

Press any key to continue...

MpenynpexaeHve npu nonbiTke onpeaenuTb B KapTe HasHauYeHusi
kaHan FDL, ecnu gns FDL paHee Gbin YCTaHOBIEH peXuM 4Yepes
Sa ouThbl.

Operation aborted

One FDL is allowed

Press any key to continue...

MpepynpexaeHne npu NonbiTke ONpeaenvTb B KapTe HasHayeHusi
6ornee ogHoro TaMm-crnoTa nop kaHan FDL

Operation aborted

PB is unframed

Press any key to continue...

MpenynpexaeHne npu MNoOnbiTke Ha3Ha4YMTb B OMNUMM YCTaHOBOK
nopta A pexum INVMUX, ecnn nopt B 6bin paHee onpegeneH B
Unframed pexunme.

Operation aborted

InvMux is set

Press any key to continue...

MpenynpexgeHue npu NonbITKax :
- ucnonb3oBaTb NopTB B Unframed pexume, ecnn paHee B
onuun yctaHoBOK nopTa A 6bin HasHadeH pexnm B INVMUX
- BonTn B MmeHo ErrorCheck (CRC40ON/CRC40FF) npu
ycTaHoBrneHHoM paHee pexume INVMUX, nockonbky B 3TOM
pexunme CRC4 ncnonb3yetcs NpUHYANTENBLHO U HE MOXET ObiTb
N3MEHEH NONb30BaTENeM.

Operation aborted

RTS/CTS flow control

Press any key to continue...

MpenynpexgeHue npu nonbiTke BonTM B MeHto Circuits/CTS npu
paHee yctaHoBrneHHoOM pexume Flow Control=RTS/CTS
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MpunoxeHue 10
BapunaHTbl yCTaHOBKM AONONMHUTENbHbIX MHTEpPhenCHbIX moaynen B 'M-2

Moayne M-2-¥TIHM-2
(sTopoi nopr ¥NMKH-2)

MOy Nk
rMa-2-sHDsL

ri-2-MBE
(Moaynk Ethernet]

momy e FVE2-MP rm-2-MBE2
{ETOpOI E1) (MOAYNe ASOHHOrS
Ethernet)
cnoT 2 cnoTt 1

(B, CEEMY)

nopt A (E1) + nopt 1 (¥TIKU-2) + nopt 2 (RS-232)

OCHCOBH3A nnata M2

Puc. 51 BapmaHTbl yCTaHOBKM LOMOMHUTENBHbLIX MHTEPENCHbIX Moaynen B 'M-2
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