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1 HA3HAYEHMUE

Mogem ans dwusndeckux nuHmn M-160041, panee modem,
npegHasHayeH Ans  opraHusauum  OYyNNeKCHOrO0  CUHXPOHHOTO — vnu
ACMHXPOHHOIO KaHara CBA3W No ABYXNPOBOAHOW (PM3NYECKOW NUHUM (O4Ha
cMMMeTpuyHas Butast napa). Mogem coBMEeCTMM CO BCeEMM MOAu-
dukaunamm mogemoB M-160 cmpmbl «3EJIAKC» 1 MMeeT NOonHylo ranb-
BaHUYECKYIO Pa3BSA3KY C (PM3NHECKOWN NMUHUEN U CETBIO SNEKTPONUTaHNS.

B cooTBeTCTBUM C TEPMUHOMNOIMEN, NPUHATON ANA CUCTEM nepe-
Jayun gaHHbIx, mogem sisnaetca AKL (DCE)’ ycTponcteoM. Mogem umeet
uHTepdenc RS-232, 4yto o0b6ecneuMBaeT BO3MOXHOCTb MNOAKMIOYEHUS
pa3nuyHbix OO[ (DTE) yctpowcTs.

[MpumMep opraHM3auum kaHana nepegadn AaHHbIX C MOMOLLB OBYX
mogemoB M-160 n OO[ (DTE) yctponcTs npuseaeH Ha Puc. 1.

I | cor e oo ore) QT

=
—— [fr——5)
jERS-232 RS-23ZjE
dusuyeckas nuHuUs
MOLEM MOZEM
i e eeealy Pl
S$1.1=0n Bumas napa S1.1=0ff
AK[l (DCE) AK[l (DCE)

Puc. 1 OpraHunsaums kaHana cBsi3m ¢ nomoubio mogemoB M-160

KaHan nepegaym gaHHbix (cM.Puc. 1) obpasoBaH ¢ MOMOLLBIO ABYX
mogemoB M-160 (Mogembl MOryT BbITb pasHbix Mogudmkaumi), Ha 0gHOM
MoAdeme ycTaHoBneH pexum Master, a Ha pgpyrom — pexum Slave,
nogpobHee c¢m.lN1.3.2.2.5. Mogem WMeeT BCTPOEHHbIA ACUHXPOHHbIV
npeobpasoBaTenb AN NoAkioYeHus acuHxpoHHbix OO (DTE) yctpoiicTs,
Hanpumep COM-nopTta PC. Modem He umeem arnnapamHo20 yripagneHus
rnomokom OaHHbIx (Hardware Flow Control).

Mogaem no3BonsieT OCyLLEeCTBNATL TECTUPOBAHME KaHarna nepegadu
JaHHbIX B CnefyloLlmx pexuMmax npoBepku: YodaneHHbil wiielg (RDL),
Lugbposoti wnelich (DL) n TectupoBaHne uHTepderica n MHTEPdENCHOro
kabensa B pexume Mecmmubit wirietc (LL). MNpoBepka kaHana nepegauqu
OaHHbIX MOXET BbIMONHATLCA C MOMOLLBD BCTPOEHHOrO aHanusaTopa
(BER-mecmepa). Pexumbl  NpOBEPKM  COBMECTUMbI __ ANnd  BCex
moandmkaumn mogemos M-160.

1 -
lMepeyeHb cokpalleHu NpuBeAeH B NpunoxeHun (cm.MNpunoxeHue 2, Ha cTp.29).
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2 TEXHUYECKUE XAPAKTEPUCTUKU

2.1 3nekmponumaHue

MuTaHne mogema ocyLlecTBhAsieTCA OT CEeTM MNEPEMEHHOro Toka
yepes ceTeBoM agantep 220V, 50Hz. MakcMManbHbI TOK MOTpebneHus
0.06Aax. HanpsixeHne npobos usonsuum ceteBoro agantepa >2000V.

2.2 KoHcmpykmueHble napamempsbl

"abapuTHble pa3mepsbl kopnyca Mogema
(HacTonbHbI BapuaHT, 6e3 ceTeBoro aganTepa)
Macca HacTonbHOro BapnaHTa MogemMa ¢

130x10x30 mm

0.5 kr

CeTeBbIM agantepom (He 6onee)
Tun pasbéma gns NogKNYeHns NUTaHms rHe3go d=2,1mm
Tun pasbéma nepncepunHoro nHTepgenca poseTka DB-25F
(RS-232) (25 KoHTaKTOB)
KnemMmMHuk

Tun pazbéma ans hrnsnd4eckon NnMHUK

(2 KoHTaKTa)

2.3 Ycnoeus akcnnyamauyuu

Temnepatypa okpyxatoLen cpeabl ot 0°C po 35°C
OTHOCUKTENbHAs BNaXXHOCTb BO34yxa 10 95%, npu t =30°C
Pexvm paboThbl KPYrnoCyTOYHbIN

2.4 [lapamempbl TUHeliHO20 uHMepgelica

JInHenHbIN Kopg, GUMMNYNbCHBIA cM.[MpunoxeHve 1
JInHelHas cKkopocTb 160, 80 kbut/c

[MorpelHoCcTb JIMHENHOW CKOPOCTU 1 0.01% (+ 100ppm), He Gonee
YposeHb nepenaumn (Vy.,) Ha Harpyske 128

120 Om '

O[Ha HeHarpyxeHHasi BUTas napa
(2 npoBoga)

3alumTa OT CBEPXTOKOB B hU3NYECKON | MNaBkuin NpegoxpaHuTens Ha 250
JIMHUN MA

Hanpspkenne npobosi msondumm nu-
HEWHOro TpaHcdopmaTopa

TpeboBaHus K hmamyeckon NMHUM

He meHee 1500 B

6 © 2006 3enakc M-16041



2.5 [dnuHa nuHuu ces3u u ckopocmb o6MeHa

B Tabn. 1 npuBoAsATCS OPUEHTUPOBOYHLIE 3HAYEHUS] MAKCUMarbHO
BO3MOXHOW CKOPOCTU OBMeHa Ans U3NYECKUX JIMHWA, BbIMNOSHEHHbIX Te-
necoHHbIM kabenem TIM-0.4 (guameTtp mMegHom >»wunbl 0,4 MM, NOroHHas
émkocTb 45+8 H®/km, BonHoBoe conpoTuBneHne 132 Om) u TIIM-0.5
(anameTp megHom xwunbl 0,5 MM, NOroHHass emMkocTb 45+8 H®/km, BONTHOBOE
conpotueneHne 112 Om).

Tabn. 1 [nvMHa NUHUK CBSA3M U CKOPOCTb ObMeHa

CkopocTb 0bmeHa no [OnvHa dmsnyeckon NuHUKM, max.
¢husnyeckon nmHUmn kaGenb TMM-0.4 kabenb TMM-0.5
160 kbut/c 3.0 km 4.6 km
80 kbuTt/c 3.4 km 5.0 km

2.6 Xapakmepucmuka uHmepeltca RS-232

MapameTtpbl uHTepdenica RS-232 npuBepeHsl B Tabn. 2, a
HasHa4eHune nHTepdencHblx Lenemn npmeegeHo B Tabn.3.

Tabn. 2 MapameTpbl NnepndepunHoOro nHTepdenca

CKOpPOCTb CUHXPOHHOTO 06MeHa 160, 80 kbut/c
CKOpOCTb aCMHXPOHHOrO 0OMeHa no 115200 6urt/c
Tabn.3 Llenu untepdeiica RS-232
Lenb } :
(KOHTaKT Hﬁ:ﬁ;: KIaHﬂMMﬂ dyHKLMA uenn
DB-25F) H

TxD (2)| smogem | ecTb |nepegaBaemble AaHHble

RxD (3)| w3 mogema | eCTb [npvHMMaeMmble JaHHble

TxC (15) | n3 mogema | HET |CMHXpOHU3aLUA NepedaBaemblX AaHHbIX

RxC (17) | u3mogema | HeET |CUHXPOHM3aUMsi NPUHUMAEMbIX AaHHbIX
6e3yCrIOBHO aKTMBHA B CUHXPOHHOM PEXUME U B

DCD (8) |u3amogema | eCTb |acuHxpoHHOM npu S2.7=0ff, a Takke B pexmmax
LL v RDL Ha nokanbHOM mogeme

DSR (6) | u3mMogema | HEeT |akTuBHa Mpu BKIOYEHHOM NWUTaHWUK MoAeMa
ynpaenseTr  coctosHuem uenn CTS  wnu
UrHopvpyeTcsi, CM. nonoxenve J1

noruka paboTbl onpegensieTcs nonoxeHvem J1,
CTS (5) | vamonema | HeT cM.M1.3.3.2 Ha cTp. 16

RTS (4) | Bmogem HeT

B CUMHXPOHHOM pPEXUMEe COCTOSIHME Lenn WrHo-
pupyeTcsi; B aCMHXPOHHOM pexume, npu S2.3=
On, paspellaetcsi nepegadva COCTOSIHUS Lenu
DTR Ha yganeHHbii mogem, cm.M1.3.2.2.7

Mogem M-160[1 obecneynBaeT cMHA3HOCTb CUrHANOB CUHXPOHM3ALIMK B
uenax RxC un TxC Bo Bcex pexumax paboTbl.

DTR (20)| Bmopem | ecTb

M-16001 © 2006 3enakc 7



2.7 Komnnekm nocmasku

B KOMNNeKT nocTaBku BXOAAT:

e modem M-16041;

e cemeeoli adanmep Ha 220V (6510k numaHusi);
e pykoesodcmeo nosib3oeamerns;

e yrnakKoeo4Hasi KOpobKa.

Kabenu 8 0CHOBHOU KOMI/IEKM 10cmMasKu He 8xXxo0sim.

3 YCTPOMUCTBO U PABOTA MOOEMA

3.1 O6wue ceedeHus

MpyvHUMn paboTbl MoOgemMa OCHOBaH Ha KOAMPOBAHWMM CUrHaroB
uHTepdenca RS-232 B OMUMNYNbCHbLIN (biphase) curHan,
cm.lMpunoxeHune 1, nepenaBaemblii B ABYXMPOBOAHYHO (DU3NYECKYIO NUHUIO
yepe3d TpaHcdopmaTop, W obpaTHOM npeobpa3oBaHMM  curHana
(oekogMpoBaHuK), T.e. BbIOENIEHMM MMMNYNbCOB  CUHXPOHM3ALUN U3
NPUHUMAEMbIX OaHHbIX WM OEKOOUPOBaHMM AaHHbiX. CTpyKTypHas cxema
Modema npueeaeHa Ha Puc. 2.

Mogem coaepXuT aganTUBHbLIA 3XOMNOAaBUTENb, KOTOPbIN obec-
neymBaeT BO3MOXHOCTb paboTbl MO ABYXNPOBOAHOM NIMHUWN B AYMNSIEKCHOM
pexume.

MpuémHuk ﬁ Dekonep LL IIQDI;I,. L L Koof
o8 ®ANY E'
s n S > RxD
%
of > cxema -Gli = 4 [ TXD
" BblaeneHns ’5: g )5 b :; o
aHHbIX ! E
E A §: i g 4&)’ ™M B RxC
S$1.1 ! ) o
{0 160kru ;E: § % 2 g (?l > TxC
T'eHepaTop | paster | Slave E* H:::: § Q 1 n
K ¢pusuyec- " E'E ol |2 b % o [*DO7R
Koll uHUU oneP 8 i t'é 8l | m [> DD
.>
Line A uAn = | N 8 i
. ! > > CTS
cxoma <! i I ) d [*RTS
Meped CHMHXPOHM-
pedamyuk 3aumm V.54 0.153
Line B

Puc. 2 CTpykTypHasi cxema Mmogema
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3.2 [lepedHsis naHenb ModemMa

Bug nepegHen naHenu mopema npuBedéH Ha Puc. 3. HasHaueHwne
nHaMkaTopoBs npusegeHo B 1.3.2.1.

Mopem ans cdomsmnyeckux nuuum M-160 v.a1

mQ coQ T1sTQ
ROQ TRQ

ERRQ

Ooooooooo
123456738

oooooo
123456

$1.1-851.8 §2.1-S82.5

Puc. 3 lNepegHasa naHenbs mogema

3.2.1 HWHOukamopsbi
VIHAV- | o yimenosakme Onucanwne
KaTop
PWR nutaHue WHOUKATOP Hanuyus NUTaHUs Mogema
D nepenava WHAVKaTOp cocTosiHUs Lenu TxD RS-232
RD npuém WHAMKaTOp cocTosaHMA uenn RxD RS-232
B CUMHXPOHHOM pexume roput 6e3ycrnoBHO; B
CcD COCTOSIHME LIeNU [acuHXpOHHOM pexume MoBedeHUe ornpeaensieTcs
DCD RS-232 NonoXeHnem nepekntovatenen S2.17 n S2.2,
cm.l1.3.2.2.7 Ha cTp.13
rOpUT NpPU aKTUBHOM COCTOSIHUM BXxogHow uenn DTR
TR COETF%IEMSG 2""\,?; M |RS-232, ecrn $2.3=On:; ropuT 6esycroBHo, ecnu
B S2.3=0ff, cm. cTp13.
ERR WHOWNKATOP OLLMG- | MuraeT (Unu roput) npu oBHapyXeHUn oLmMbKn Tec-
ku Tecta 0.153 |[TOBON NocnegoBatensHocTH (cm.l1.5.2.3)
TST TECTOBbIN PEXUM | MHOMKATOP  BKIOYEHUS] OOHOMO U3  PEXUMOB

V.54 akTtuBeH

nposepku (cMm.M1.5.2)

M-16001
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3.2.2 [lepeknro4yamesnu

Mepekntoyatenn npegHasHa4yeHbl ANS  HACTPOWKM Moaema Ha
napameTpbl obMeHa, cMm.Tabn. 4. [1Ba 6noka nepekntovyatenen S$1.1...51.8
n S$2.1...8S2.5 pacnonoxeHbl B OKHE nepegHen naHenu mogema. BHelwwHun
BNO nepeknovarenen npueeneH Ha Puc. 4. Kaxagbin n3 nepekntoyartenemn
nmMeeT aBa nonoxeHus: On n Off. NonoxeHne nepeknoyaTenen NokasaHo
B 3aBO/CKOWN YCTaHOBKE.

TR,

Puc. 4. Bua nepekntovarenen

3aBofckas ycTaHOBKa nepekniovaTenen, cM.Puc. 4, cootseTcTeyeT
cnepyloLlen HacTponke Mogema:

e CUHXPOHHbI OOMEH CO CKOPOCTbIO — 160 KOUT/C (nuHeitHas ckopocTb);
® peXunm CUHXpPOHU3auun nepegartynka — “Master”;

e CcocTOsiHME BbixogHon uenn DCD RS-232 6e3ycnoBHO akTUBHOE;
e cocTosiHue BxogHomn uenm DTR RS-232 nrHopupyeTcs;

e cocTosiHMe BbIxogHon uenn CTS RS-232 noBTOpsAeT COCTOSHUE
BxogHou uenu RTS.

3.2.2.1 CuHxpoHu3auusi nepedamyuka

S1 OTMM nepekmntoyaTenemM ycTaHaBNMBaAETCA WUCTOYHUK CUHXPO-

HM3auun nepegatynka mogema: Master (S1.1=0n) wunn Slave
(S1.1=0ff), cm.Puc. 2 Ha cTp.8. ng npaBunbHon paboTbl kaHana cBA3n
Heo6XOD.VIMO Ha OJHOM MOJEeMe YCTaHOBUTb CUHXpOHM3auuo Master, a Ha
apyrom — Slave, cMm.Puc. 1 Ha c1p.5.

3.2.2.2 CKopocmb acuUHXpoHHO20 obMeHa

S1 2 S1 3™ nepeknioyaTenu obecrneyvBaloT BO3-
n EEnE n MOXHOCTb BKIMOYEHNA U YCTaHOBKN CKOPOCTU
BCTPOEHHOTO  CUHXPOHHO-aCMHXPOHHOrO  npeobpasoBaTens  MoAema.
CoOTBETCTBME CKOPOCTEW ACMHXPOHHOrO OBMEHa MOMOXEHWIO Nepeko-

yatenen npvBedeHo B Tabn. 5. B CHMHXPOHHOM peXume CKOpPOCTb
onpeaensieTcs nonoxexHnem S2.5, cm.l1.3.2.2.9.

10 © 2006 3enakc M-16001



Tabn. 4 lMepekntoyatenu

Ne HasHnaueHne Onwncaxve
UCTOUHMK Off “Slave” — CuWHXpOHM3auMa nepepaTynka
S1. CUHXPOHMU3aLMUK Mogema OoT npnHnuMaemoro curHana
(S1.8) | NnepegaTyuka moaema, On “Master’ — CWHXpOHU3aAUMs nepegaTyMka
cm.l1.3.2.2.1 Ha cTp. 10 MoAema OT BHYTPEHHero reHepaTopa
S1.2 CUMHXPOHHBIN 06MEH 1 Off/ cm.l1.3.2.2.2 Ha ctp.10 Basodckas
(S2.1... CKOPOCTb B peXmme /0 ycmaHoeka — — CUHXPOHHBIU ~ pexum,
S;Z; aCMHXPOHHOro obmeHa n JOnonHUTenbHo cMm. S2.5
BknoyeHne pexuma | Off | paGounin pexmm
S1.5 nposepkn RDL, On |BlmoveH  pexum uncbpoBoro  Luneiida
cM.11.3.2.2.3 Ha cTp.12 Remote Digital Loopback
BkntoueHve pexumva | Off | pabounii pexxum
S$1.6 nposepku LL, On | BoTI0eH pexum undposoro wneida Local
cm.M. 3.2.2.4 Ha c1p. 13| VN | | gopback
BKMTIoYeHne BER- Off | paGouwnii pexum
S1.7 TecTepa BKITHOYEH reHepartop " aHanusartop
’ ’ On | nceBpocnyyanHom TecToBoOW nocne-
cu.M1.3.2.2.5 Ha ctp.13 poBatenbHoctn 0.153 ITU-T
$1.8 6nokunposka BkrtoveHns | Off | pexxumbl npoBepkun pas3bnokMpoBaHhbl
(s1 ;) PeXnMoB NpoBEPKU On BKITOYEHME PEXUMOB MPOBEPKU 3aBOKMPO-
’ cMm.1.3.2.2.6 Ha CTp.13 BaHO (BKJ'll'Oqua 3al_|_w|'|'a)
KOHTpOrnb 06pbiBa Off |KOHTPOMb BbIKMOYEH
S2.1 | nuHnmn cBsA3u (Tonbko B KOHTPOIb BKIKOYEH, NPW 06pbLIBE NUHAN CBSA3M
(81.2) | aCUHXPOHHOM pexume) | On [uens DCD RS-232 npuHMMaeT naccuBHoe
cm.M1.3.2.2.7 Ha cTp.13 COCTOSIHNE
yrpaBreHve Off |1€Mb DCD w wHgukatop CD noctosiHHO
COCTOSIHNEM BbIXOAHOW aAKTUBHbI
S2.2| uenu DCD (Tonbko B uens DCD n wngukatop CD akTUBHbI, ecnu
(S2.6) |@CUHXPOHHOM peEXUME U On |8  yRaneHHom  mopeme  yCTAHOBMEHO
npu S2.1=0n), aKTMBHOe cocTosiHMe uenn DTR, cwm.
cm.M.3.2.2.7 Ha cTp.13 nonoxexue S2.3
PaspelnTh Nepeaayy | e |Nepeaada cocTosHus Lenu DTR 3anpelueHa,
cocTosHuA uenu DTR Ha nHgmkaTop TR roput NOCTOSAHHO
S2.3| yRaneHHbIi Mmogem
(52.7) | (TONbKO B ACHXPOHHOM on nepe,qalqa coctosHus uenn DTR Ha ypa-
pexume 1 npu 2.1=0n), g?gbm MoZem paspoegEHa (cocTosiHne uenu
cm.N.3.2.2.7 Ha c1p.13 onpepensetcst OOL)
S$2.4| AnvHa acuHxpoHHoi | Off |8 6ut, cm.1.3.2.2.8 Ha cTp.15
(s24) | noceinkn (cumeona), [ On [9 6ur, cm.N.3.2.2.8 Ha cTp.15
S2.5| nuHeitHas ckopocTb, | Off |160 k6ut/c
(s1.1) | em.11.3.2.2.9 Ha c1p.15 [ On |80 k6UT/C

M-16001
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B ckobkax nepeoli kornoHkU Tabn. 4 npueedeHbl HOMepa aHaslo2UuYHbIX
nepekntodamenel 0ns Mmodema M-160A.

Tabn. 5 CkopoCTb aCUHXPOHHOro o6MeHa

TluHeltHas ckopacTs o 81 2. 61,4
Cutixponteii pexum | [|TABBTIIT
* (3aBopcKkast ycTaHoBKa) onl 2 3 456 78

<+ 115200 ouT/c D=8 0000
S2.5=0f onl 2 3456 78

57600 Guric | [ 1*T0. 1,
38400 Guric | 117,
19200 Guric | | 17800

9600 6uric | [ 171, .

% [Ina ckopocTeil aCMHXPOHHOrO obmeHa MeHee 9600 6uT/c
nepekntoyatenu S2...S4 cnepyet yctaHoBUTb B nonoxeHwe Off (CUMHXPOHHbIN
peXum).

<> [ns cKopocTM acuHXpoHHoro obmeHa 115200 6uT/c HeobxoguMo
YCTaHOBUTL JIMHENHYI0 ckopocTb 160 KbuT/c, cM. nepekntodatens S2.5.

3.2.2.3 BknoyeHue pexuma riposepku RDL

S1 Mepekntoyatenb BKMOYEHUA pexuma npoBepkn YdareHHbIl
. wneti RDL (Remote Digital Loopback) V.54 ITU-T.
Monoxenue Off (3asodckas ycmaHoeka) COOTBETCTBYET paboyeMy pexumy
mogema (cm.[l1.5.2 Ha cTp.21). B nonoxeHun On BKMAOYAETCA PEXUM
npoepkn RDL, ecnn S71.8=Off. lNposepka YOaneHHbili wneli¢p (RDL)
yCTaHaBnMBaeT 3aBOPOT AaHHbix (wnend) Ha YOAJIEHHOM mogeme B
ctopoHy JIOKAJIbHOIO mogema, nogpobHee cMm.1.5.2.2 Ha cTp.22.
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3.2.2.4 BknroyeHue pexuma nposepku LL

S1 6 nepekntoyaTenb BKIYEHUS pexuma npoBepkn MecmHsbil
wnelg LL (Local Loopback) V.54 ITU-T. MonoxeHne Off
(3as800ckasi ycmaHoska) COOTBETCTByeT paboyemy pexumy mogema. B
nonoxeHun On Bko4YaeTcs pexnm npoeepku LL, ecnn S171.8=0ff. Pexnm
LL ycTtaHaBnuBaeT 3aBOPOT AaHHbIX (Wnend) Ha fnokanbHOM MoAeMe B
CTOPOHY BnvKHEro KoHua kaHana nepefgaym gaHHbix (RS-232). YcraHoBka
MecTHoro wnenda LL pgonyctMma npu paspbiBe NMHWAM  CBA3U UK
OTCYTCTBMM yAaneHHoro mogema, nogpobHee cm.l.5.2.1 Ha ctp.21.

3.2.2.5 BknwyeHue BER-mecmepa

S1 C nomoLublo aToro nepekniodatens skniovaetcs BER-Tectep

(ananusatop TectoBon nocneposatensHocTn 0.153 ITU-T).
Monoxenne Off (3asodckasi ycmaHo8Ka) COOTBETCTBYET BbIKIKOYEHHOMY
BER-TecTepy. lNonoxeHne On cooTBeTCTBYET BKNtoveHHoMy BER-TecTepy,
ecnn S1.8=0ff. NogpobHee o0 npoBepke kaHana cBsis3u ¢ nomoulbio BER-
TecTepa cm.1.5.2.3 Ha cTp.24.

3.2.2.6 Erokuposka 8KIIIOYEHUST PEXUMOS8 MPO8EePKU

S1 YCTaHOBKOW 3TOro nepekmnoyaTtens B nonoxeHne On  ucknio-

YaeTcsl BKMOYEHWE pexuMMoB npoBepku. BrnokvpoBaTtb BKIO-
YeHne PexMMOB MPOBEPKM LiernecoobpasHo TOMbLKO Nocre OTnagkv kaHana
CBA3N M MpU XenaHum 3awmTuTb paboTarwmi KaHam OT CnyYamHoro
nepesoda MogeMa B OAMH M3 TECTOBbIX pexumMmoB. 3agodckasi ycmaHoeka
nepekntoyamens S1.8=0ff, T.e. ycTaHOBKa pexXvMOB NMPOBEPKU paspeLleHa.

3.2.2.7 CneyuasibHble ycmaHO8KU Ofis1 aCUHXPOHHO20 pexuma

Sz [Nepeknoyamens hyHKUUOHUPYEmM mMOJIbKO 8 aCUHXPOHHOM

pexume, cm.l[1.3.2.2.2. YcTaHOBKa 3TOro nepeknovatens B
nonoxeHne ON BKOYAET KOHTPOSNb COCTOSIHUSI JNIMHUKM CBSI3W. Pexinm
KOHTPONsi NMUHUWM Mno3BonsieT 0OHapyxuTb 00pbiB unu K3 nuHum ceasny,
BbIKITOYEHNE yAaneHHOro MoAema, a Takke BbICOKUA YPOBEHb NMOMEX, He
Nno3BONSKOWNA  NpoM3BOAUTL OOMeH gaHHbiMK. COCTOsiHME  3TOro
nepeknyaTens akTyanbHO TOoNbko Npu S2.2=0n 1 aCMHXPOHHOM pexunmve
paboTbl mogema, cM.l[1.3.2.2.2 . B CUHXPOHHOM pexXume nepeknyarenb
S2.1 nomkeH HaxoanTbest B nonoxenun Off.
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Mpn ycrtaHoBke nepeknoyatenen S2.1 n S2.2 B nonoxeHve On
coctosiHue uenn DCD RS-232 1 nngukatopa CD onpegensieTcst He TONbKO
cocTtosiHueM uenu DTR yaanéHHoro mogema, Ho U CXEMOWN KOHTPOIS NIMHUK
(0BpbIB NN KOPOTKOE 3aMblkaHue nuHuKM cBa3m). Llens DCD n nHgukaTop
CD nepexoasiT B NaCCUBHOE COCTOSIHME B CIIEAYIOLLMX CIyyasx:

e 06pbIB NMMHWUK CBA3MK;

® KOPOTKOE 3aMblKaHWEe NMHUN CBA3N;

e NpefenbHO BbICOKUIA YPOBEHb MOMEX B NIMHUN CBA3W;

® BbIKITHOYEHO NUTaHNE yaanéHHoro Moaema;

e Ha yganéHHomMm mogeme uenb DTR umeeT naccuMBHOE COCTOSHME,
npu cocTosHMK nepekntodatensa S2.3=0n.

Ecnn nepekniovatens S2.2=0n, a S2.1=0ff, 10 uens DCD wu
nHaukatop CD 6yayT nepeBefeHbl B MNacCUBHOE COCTOSIHUME TOMbKO B
cny4ae naccuBHOIoO COCTOSIHUA BXoAHOM Lenu DTR Ha yaanéHHoMm moaeme,
npu 9STOM nepeknoyatens S2.3, Ha yganéHHoM Mopeme, [OOJDKEH
HaxoauTbCcA B cocTosiHuM On. Tpu obpbiBEé NUHUM WX BbIKITHOYEHHOM
nMuTaHMM yganéHHoro mogema uenb DCD w mHgukatop CD OyayT umeTb
aKTUBHOE COCTOSIHME.

Cnepnyet 3aMeTUTb, YTO U3MEHEHME cocTosiHUA uenn DCD RS-232
n nugukatopa CD npoucxoaut ¢ 3agepxkon 300...500 mc.

S 2 3mom nepeknoYyamesnb DYHKUUOHUPYEM MOJIbKO 8 acuH-

XPOHHOM pexume, u _ecnu S2.1=0n. B nonoxeHun S2.2=0ff
(3aBoackas ycTtaHOBKa) cocTosHue BbixogHon uenu DCD RS-232 Bcerpa
aKkTuBHOe, a nHaukatop CD ceBeTuTCcsl NnocTtosiHHO. B nonoxeHnn S2.2=0n
uenb DCD wn wHankatop CD wMelT cocTosiHMe, COOTBETCTBYHOLLEE
coctosiHvio uenn DTR yganéHHoro mogema (T.e. MOAeMa, HaxogsLlerocs
Ha OpyroM KoHue nuHum). B pexxumax nposepkn RDL u LL noBegexve uenu
DCD w nHgukatopa CD onpeaenseTtcss Ha3Ha4YeHMEM TECTOBOro pexuma.
OTOT nepekntovaTternb CBA3aH € COCToAHMEM S2.71, CM. BbilLe.

SZ Omom nepeknroyamersb QyHKUUOHUPYEM MOJbKO 8 acuH-
XPOHHOM pexume, u ecnu S2.1=0n. B nonoxeHnn S2.3=0n
paspeluaeTca nepegada CoCTosiHMS BxogHon uenn DTR Ha yganéHHbIn
mogem. B nonoxenun S2.3=0Off (3agodckasi ycmaHoeka) nHamkatop TR
ropuT MNOCTOAHHO, HE3ABMCMMO OT COCTOSIHMSA BXoaHow uenu DTR RS-232.
B nonoxeHun S2.3=0n cocTtosiHne nHankatopa TR Byaet cooTBeTCTBOBATH
cocTosiHuio BxogHow uenu DTR RS-232. Kpome 3T0ro, COCTOsIHME BXOAHOW
uenu DTR ©yneT nepenaBaTbCsl NO NIMHUK CBA3WU HA YAANEHHBIN MOZEM.
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YcraHoBuB S2.2 n S2.3 B nonoxeHne On Ha oboux moaemax
(mornbKo 8 aCUHXPOHHOM PeXUMe), MOXHO OpraHu3oBaTb YMpaBrneHue
COCTOSIHMEM BbIXxogHOM Uenn DCD nokanbHOro MogemMa OT COCTOSIHUS
BxoaHow uenu DTR yaaneHHoro moaema. B CUHXPOHHOM pexuMe rosoxe-
Hue nepeknodamens S2.3 He enusem Ha pabomy modema.

3.2.2.8 [dnuHa acuHXpOHHOU MoCchIIKU

S 2 [nvHa acuHXpPOHHOW MOCLINKA CKMNagbiBaeTca W3  OfWHbI
n cumBona (6ut/cumeon) n BuTta naputeTa, ecny TakoBOW ycTa-
HoBneH B OO[ (DTE) nonb3oBatensa. CTapTOBbI M CTOMOBbLIA OUTLI He
BXOASIT B yCTaHaBNMBaeMy0 ANMHY aCUHXPOHHOM MOCkINkW. Hanpumep, ec-
nn B DTE nonb3oBaTens yctaHoBreHa aAnvHa cumsona (Bit/Char) 7 6ut un
YeTHbIW (MW HEeYeTHbIN) NapuTeT, TO Ha nepeknvaTtenax Heobxoanmo
YCTaHOBWTb ANMHY MOCLINKK 8 BuUT.
CooTBeTcTBME  ANMHBI  ACUHXPOHHOW  MOCHINIKM  MOSMOXEHWUIO
nepekntoyatena S2.4 npueegeHo B Tabn. 6.

Tabn. 6 [nMHa aCMHXPOHHOW NOCbINKM

[lnvHa NocbINKM acMHXPOHHOIo obMeHa CoctosiHne S2.4
8 ouT (6r151 @popmama 8eN1) Off
9 our On

B cuHxpoHHOM pexume cocmosiHue amol MepeMblYKu He enusem Ha
pabomy modema.

3.2.2.9 JluHeliHasi ckopocmb (CKOPOCMb CUHXPOHHO20 0bmeHa)

32 [MonoxeHne 3TOro nepeknyaTens onpeaensieT JMHENHYIo
. CKOPOCTb (CKOpOCTb OOMeHa no puU3nyYeckon NuHuM). B cun-
XPOHHOM pexume ckopocTb obmeHa ¢ DTE (OO[) paBHa NUHEHOW CKO-
pocTn. Ecnn ycTaHOBNEH aCMHXPOHHbLIA PEeXnM, TO NUHEeNHasi CKOPOCTb,
cm.Tabn. 7, QoO/mkKHa nNpeBbIWAaTb CKOPOCTb ACMHXPOHHOIO 0OMEeHa,
YCTaHOBIEHHYO nepekntovatenamu S71.2...571.4, cm.l1.3.2.2.2.

Tabn. 7 YcTaHOBKa JIMHENHOW CKOPOCTU

JInHeHasa ckopocTb o6MeHa CocrtosHne S2.5

160 kOuT/c Off

(3asodckast ycmaHoska)

80 kbuT/c On
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3.3 3aodHss naHenb

3.3.1 Pasbémbl MmoOema

Ha 3agHel naHenu mogema pacnosioXeHbl pasbembl AN NOAKIHO-
yeHus kabensa RS-232, msmyeckon nnuHuM 1 nuTaHus, cm.Puc. 5.

DCE - RS232

Mepembiuka J1

Puc. 5. 3agHsas cteHka mogema

3.3.2 [lepembiyka J1 (CTS—-RTS)

J Mepemblyka onpegenseT paboTy BbixogHom uenun CTS uHTepdelnica
RS-232. MNMonoxeHne 3ambikatensa Ha nepemblyke J71 npuBegeHo Ha
Puc. 6.

(3aBojICKasl yCTAaHOBKA)

Ot

CocTosinme uenm CTS | CocTosiHMe Lenm
- IOBTOpPSsIET CTS - Bcerga
cocrosinme uenmum RTS AKTHUBHO

Puc. 6 lNonoxeHne 3amblkaTtens Ha nepembiyke J71
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4 YCTAHOBKA U NOAKNKOYEHUE

4.1 YcmaHoeka modema

YcTaHoBKa MogeMa [OIpkHa MpOu3BOAMTBCA B CYXOM oOTanmu-
BaeMOM nomelleHun. [lepen yCTaHOBKOW peEKOMEHAYeTCs NpPOu3BECTU
BHELWHWN OCMOTP KOMMMEKTa C LUEenbl BbISBNEHUS MEeXaHWYeCKMX
NoBpEXAEHU Koprnyca 1 COeAUHUTESNbHbLIX 3NIEMEHTOB.

Y6eamTtecb B COOTBETCTBUM KOHCTPYKLUUWN MHTepdencHoro kabens
UHTEepdency nogknyaeMoro ycTporucTea. B cnydyae HecooTBeTCTBUS UNU
BO3HMKHOBEHWSI COMHEHMW obpaTuTecb K W3rOTOBUTENIO  Modema
(TenedoHbl yKkasaHbl Ha TUTYNIbHOM fUCTE).

4.2 TpeboeaHus Kk huzuyeckol JUHUU

Mogem paboTtaetr TONMbKO MO CUMMETPUYHOM BUTOM nape (Kak
npaBumno, MeaHbIN CBSA3HOW kabenb). B kayecTBe NUHWUIA CBA3K JonyckaeTcs
ucnomne3oBaTb Ntobble TenedgoHHble Kabenu ¢ CUMMETPUYHBIMK Mapamu
(mapok: TIM, MKC, T3I, T n aHanornyHbix) unv apengoBaHHble y 'TC
npsimble nNposoAa. duanyeckas NMMHUA OOIMKHA COCTOATb U3 ABYX MPOBOAOB
(ogHa BuTas nmapa). JIMHuS pormkHa ObiTb HEHarpyXeHHoW, T.e. napa He
JOMmkHa ObITb MOAKMYeHa K CBA3HOMY obopypoBanuio - ATC, cucrteme
YNAOTHEHWSA U T.4.

AcummeTpus napbl 6onee 1% MoXeT npuBoauTb K HepaboTo-
CMOCOBHOCTM KaHana CBsA3M Jaxe Manon AnvHbl. He pekomeHgyeTcs
ncnonb3oBaTb B KayecTBe hU3NHECKON NIMHUM CBA3W MIOCKUA TenedOHHbIN
kabenb, Hanpumep, npoBog Mapku TPl (nanmwa). YxyawaeTr KayecTBo
CBA3N W KONMUYECTBO MPOMEXYTOYHbIX COeAUHEHU (MydT, KPOCCOB,
wkacpoB, kOpobOK, cnaek v T.Mn.) B NIMHAN, OCOBEHHO €CNU NINHUS COCTOUT U3
KYCKOB Kabensi ¢ pasHbiM AMamMeTpoM MeLHON XWbl.

OpHoM  n3  pacnpoCTpaHEHHbIX MPUYMH  HepaboToCcnocobHOCTM
KaHana CBSA3M ABNsieTCA «pasHonapkar. B cBA3HbIX kabensx ucnonb3ytTcs
UCKINIOYNTENBHO CUMMETPUYHbIE BUTblE Napbl, T.€. NpoBoAa, MonapHo
CKpy4YeHHble Mexagy cobon. [lpu HenpaBwnbHOW pasgenke Kkabens
BO3MOXHa CUTyaLMsl, KOrga BMECTO CMMMETPUYHOW Napbl CBUTLIX MPOBOAOB
npegnaralTcs OTAeNbHblE MPOBOAA W3 pasHbiX BUTbIX Map — CBOWCTBA
TaKkoW «JIMHMMY» He NO3BONAT CO34aTb YCTONUYUBLIN KaHaM CBA3W.

Opyroi npuynHon HepaboTtocnocobHOCTM KaHana CBA3W MOryT
SBUTbCHA YTEYKU BCMEACTBME MIIOXON M30NAUMM UM HaMOKaHUS CBSA3HOMO
kabensa. OBHAPYXUTb YTEUYKN MOXHO OObIMHBIM OMMETPOM.

Ons yTOYHEHUs] SMNEKTPUYECKMX XapaKTepUCTUK Kabernem MOXHO
pekomeHOoBaTb 00paTUTbLCA K COOTBETCTBYHLUMM CMpPaBOYHUKAM WM Ha
cant http://lwww.zelax.ru.
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4.3 [lodknro4yeHue u Hacmpolika moodema
[Nepen nogknyeHnemM mMoagemMa BHUMATENbHO U3YYMUTE HacTosiLlee

PYKOBOACTBO.

4.3.1 [lodknroyeHUe K chusuyeckol uHUU

BHumaHue! [ins 6es3onacHol  akcriyamauyuu  modema  criedyem
npuHUMame Mepbl 0 3awume JuHeliHo20 uHmepgelica mModema om
nepeHanpskeHul 8 nuHUU ces3u. lNospexdeHue nuHeliHo2o uHmMepgelica
ModeMa 2apaHmMuliHOMY 80CCMaHO8IEHUI He Modrexum.

B kauyectBe nMHENHOro pasbéma NMPUMEHAETCA KINEeMMHUK.
nOﬂFIpHOCTb npoBOAOB NMpu NOAKIMYEHNN K JIMHUN 3HAYEHUA HE NMEET.

4.3.2 Hacmpotika Ha gpu3uyecKyro JJUHUIO

Mocne nogknoYeHUs MOAEMOB K (PU3NYECKOW NNHUM Heobxoaumo
NpoM3BECTU HaCTPOWKy MogemoB. HacTpowka MogemoB 3akntoyaeTcss B
yCTaHOBKE INWHENHOW CKOpOCTM obOMeHa W nocregylllen npoBepke
KayecTBa KaHana CBsi3W C TMOMOLIbD BCTPOEHHOro BER-TecTepa.
Yi3smeHeHUe onoXeHuUsi nepemMbIHeKk peKkoMeHAyemcsi npou3sodums npu
OMKIIIOYEHHOM numaHuu modema. PekomeHayeTcs criefyowmin nopsaok
HaCTPOMKM MOLEMOB:

1. TMoakniountb MogeMbl K OU3NYECKON NINHUMN.

2.  OTkniounTb ceTeBble aganTepbl MOAEMOB OT CETMU.

3.  OtcoeanHuTb MHTEepdENCHbIE kKabenu oT pa3bEMOB MOAEMOB.

4. YcTaHOBUTb Ha OOHOM M3 MoAeMoB nepekntodatens S71.1 B
nonoxeune On (Master), a Ha OpyroM mMoeme — B [OSIOXEHNe
Off (Slave).

5. YcrtaHoBUTb Ha 0BOUX MOAEMax OOUHAKOBYHK NNMHENHYIO CKOPOCTb
(CKOPOCTb CMHXPOHHOIO OOMeHa) C MoMOLLbLIO NepekntovaTens S2.5,
cm. 1.3.2.2.9 Ha cTp.15.

6. YcrtaHoBUTb nepeknioyvaTenn pexumoB nposepkn S71.5...S1.8 B
nonoxeHne Off. [lpoBepuTb NOMNOXeHWe nepekniyarenen
S2.1...82.4.

7. TlogknounTb ceTeBble aganTepbl K MOAEMaM M MUTaKOLWENn CeTw,
HabnogaTb cBeyeHne nHamkatopa PWR.

8. [locne nogkntoyeHns nuTaHus, B TedeHne oT 2 go 15 c, mogembl
OyOoyT OCyLLEeCTBNATb HACTPOMKY afanTMBHBLIX 3XOMNOAaBUTENEN Ha
PU3NYECKYIO NTMHUIO B aBTOMATUYECKOM pPEXMME.
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9. Tpuv3HakOM YyCMEeWHOro 3aBepLUeHWst  HacTPOWKM  MOOEMOB
SABNSETCA MOJSIHOE OTCYTCTBME CBeYeHus uHaukatopa RD (6e3
mMuraHus). Ha oboux mogemax [ormkHO ObiTb cnegylouee
COCTOSIHME NHAMKATOPOB:

PWR, CD - cBeTaTCH;
TD, RD, ERR, TST - noratueHsbl;
TR — npou3BOfbHOE COCTOSIHUE.

10. Ecnn no uctedeHnn 15¢ nHgmkatop RD He racHeT nomnHoOCTbiO, TO
MOXHO pekoMeHOoBaTb crieaytowmne AencTBUs:

e MpOBepUTL NonoxeHue nepekntovatenen S1.1un S2.5;

e YMEHbLUNTb CKOPOCTb OOMeHa no U3NYECKON JUHUN,
CM.MonoxeHune nepekntovartens S2.5;

e yBENMMYUTb AMaMEeTpP MeOHOM XXWMbl UMW YMEHbLUUTb AfUHY
HM3N4ECKON NNHUN.

11. Tlocne 3aBepLUeHUs npouecca HaCTPOMKN HEOOXOAMMO MPOBEPUTH
Ka4yeCTBO KaHana CBSA3W C MOMOLLbID BCTpoeHHoro BER-TecTepa,
cMm.1.5.2.3 Ha cTp.24.

12. Ecnu KkayecTBO KaHanma HuU3Koe, HabnwogaloTcs OLWWMBKW, TO
pekomeHayeTcs BepHyTbcs K wary 10.

4.3.3 [lodkmroyeHue k OO (DTE)

WHTepdenc RS-232 no3sondeT NoakntoyaTe K MOAEMY CUHXPOHHOE
nnéo acmHxpoHHoe OO (DTE) ycTpoCTBO C aHanorm4HbIM MHTepdencom.
Monb3oBaTenb MOXET W3rOTOBUTb MWHTEPdENCHBLIN Kabenb camocTos-
TenbHO, C yyeToM  OcCOBeHHocTen KOHCTPYKLMN NUHTepdenca
nogkntovyaemoro OO[] (DTE) ycTpowicTtaa.

Ecnn nnaHupyetcsa nogkniodeHue TOMbKO K acuHxpoHHomy OO[
(COM-nopt PC), To uenn TxC n RxC MOXHO MCKIOUUTb. B acuHXpOHHOM
pexume MoOeM He umMeem annapamHo20 yrpasrieHUsl romoKoM OaHHbIX
(Hardware Flow Control).
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4.3.4 [locnedosamesnibHocmb nookrodyeHus Kk OO (DTE)

MopkntoueHne mopema k OO[L (DTE) crneagyeT ocywecTBnATb

nocrie BbINOSIHEHNST NpOLEeAypbl HACTPOMKM Ha (U3INYECKYID JIMHUIO,
cMm.[1.4.3.2. PekomeHayeTca npuaepXkuBaTbCa creylowen nocnenosa-
TEeNbHOCTU NOAKMNIOYEeHUA:

1.
2.

OTKMOUNTL NUTaHNE OT MoAeMa (OTCOEAMHUTL LUTEKEP NUTaHUS).
YcTaHoBUTE Nepemblyky J1 B Tpebyemoe nonoxexue, cm.M1.3.3.2.

MooknounTe K 3aKpenuTb  (PUKCUPYOLWUMU  BUHTaMU  pasbeém
uHTepdgencHoro kabens Kk 25 KOHTakTHOMy pasbémy RS-232,
pacnonoXxeHHOMY Ha 3agHen cTeHke mogema, cM.Puc. 5 Ha cTp.16.

MpoBepuTb nNoAKMYEHNE (U3NYECKON FMHUM K KNEMMHMKY Ha
3aJHeln CTeHKe moaema.

Moagknounte M 3adukcmpoBaTh pa3bEM WMHTEPEENCHOro kabens K
OO (DTE) nonb3oBaTtens.

YcraHoBuTb nepekntovatenn S1.5...S1.8 B nonoxexue Off.

YctaHoBuTb nepekntodatenn S1.2...S7.4 (cm.Puc. 4 Ha cTp.10) un
S2.4 B cootBeTCcTBUM C TpeboBaHnamn OO/L nonb3oatens. [pose-
puTb nonoxeHune nepekntoyatenen S2.17 n S2.5. HasHauyeHue
nepeksoyaTenen onmcaHo B 1.3.2.2.7 Ha cTp. 13.

BkniounTb nuTaHne mogema.

Ha6niopate cBeuyeHne uvHaoukatopa PWR Ha nepegHen naHenwu
Mogema. [anbHenwas pabota C MOAEMOM OCYLLECTBNSAETCA B
cootBeTcTBUM C [1.5.
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5 PEXWMbl PABOTbl MOOEMA

5.1 Pab6bo4ull pexum

B pabouem pexmme mMopgem obecrnedvmBaeT npeobpa3oBaHue U
nepegayvy pganHHbix mexgy OO (DTE) nonb3oBatenda wn  duanyeckomn
nuHnen vepes uHtepdenc RS-232. B pabounin pexum mogem moxeT ObiTb
YCTaAHOBIMEH cCpa3y nMocre MOAKMIYEHMS W 3aBepLlUeHMst npoueaypbl
HaCTPOWNKM Ha HU3NYECKYIO NUHNIO, €CNU HE YCTaHOBIEH OAVH U3 PEXUMOB
nposepku, cm.MN.5.2.

B paboyem pexume MoAema MHOMKATOPbl [OMKHbI UMEeTb
crieaytoLLMe COCTOSHUS:

e PWR cBetutcs;

e TD n RD cBeTaATCS NpU HanUunMm M3MEHEHUsI COCTOSAHUSA COOTBET-
cTBytOLWMX Lenen RS-232, cm.1.3.2.1 Ha cTp.9;

e CD cBeTnTCH NOCTOSAHHO B CMHXPOHHOM PEXMME, a B aCUHXPOHHOM
pexumMe — B 3aBUCUMMOCTM OT MOSIOXEHUS1 nepekntoyatenen S2.1,
S2.2 Ha nokanbHOM MOAEMe, a Takke MONOXEHUs1 NepekroyaTens
S2.3 n coctosiHusa uenn DTR Ha yganéHHom mogeme, cm.l1.3.2.2.7
Ha cTp. 13;

e cocTosiHne TR onpepgensieTcs NONoOXeHMeM nepekntodatensa S2.3 u
cocTtosHMeM uenm DTR RS-232 mogema, cm.l1.3.2.2.7 Ha cTp. 13;

e TST v ERR noratueHbi.

5.2 Pexumbl nposepKu

BcTpoeHHble B MOgem pexumbl NMPOBEpPKM (TECTOBbIE PEXNUMbI)
Nno3BoNAT nonb3oBaTtento ybeauteca B pabotocnocobHocTn mogema,
npaBuUIbHOCTU  MoakntodeHnss mogema k  OO[L (DTE)  ycTtpowncTsy,
WCMpaBHOCTU MHTepderica N MHTepdencHoro kabens, a Takke BbIABUTb
OLUMOKM 1 UCKaXKEHUS, BO3HUKAIOLLME B KaHarne nepegadv gaHHbIX.

Mogem nmeet TPU BCTPOEHHbIX peXxXnma NnpoBEPKU:

o YOdaneHHbil wnedg (RDL), sBkniouaetcs S1.5;
o MecmHnbil wneligh (LL), sBkniovaetcs S17.6;
e AHnanusatop (BER — TecTep), Bknoyaercs S1.7.

5.2.1 MecmHbili wnetg (LL)

Mpoeepka MecmHbit wiieligh (LL) ycTaHaBnMBaeT 3aBOPOT AaHHbIX
(wnend) Ha nokanbHOM MoAemMe B CTOPOHY OnNMXKHEro KoHua KaHana
nepegaym AaHHblX, T.e. npoBepka MecmHsbil wineligp (Local Loopback)
obecneynBaeT BO3MOXHOCTb aBTOHOMHOW NMpoBepku moaema 6e3 nogkno-
YeHUs1 PUINYECKON NTIUHUM.
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CyTtb npoBepkn Mecmmubili wrieli¢p (LL) nokasaHa Ha Pwuc. 7.
HaHHble, nocTynatowme B mogem us OO (DTE) yepes RS-232, npoxoaar
Yyepes BCe OCHOBHbIE y3nbl MogemMa u Bo3spaitatotca B OO (DTE) yepes
RS-232. [JaHHblEe OT PU3NYECKON NINHUN UTHOPUPYIOTCS.

lMpoBepka BKkMOYaeTca YCTaHOBKOM nepeknioyatens S71.6 B
nonoxeHne On, npu atoM  nepeknodatenn S1.5 n S1.8 [OMKHbI
HaxoauTbca B nonoxeHun Off. MNocne aToro Ha nepeagHer naHenu mogema
3axuratotca uHgukatopbl TST u CD. Wugukatop ERR noraweH, a
coctosHne wuHgukatopoB TD, RD un TR onpegensetrca CoCTOsiHMEM
COOTBETCTBYIOLLNX BXOAHbIX Lenen RS-232.

DcD [~ N\

JIMHUA
RS-232 + 3|3
= DTR i Ny

N
o — <O>

P78
— | s AP R
00f (DTE) <+——{_ )

s RxC
4_

Pwuc. 7 Mecmnbiti winetigh (LL)

CoctosiHne BbiIxoaHbIX uener DCD n DSR RS-232 6e3ycrnoBHO
aKTMBHOE, a COCTOsiIHMe BbixogHou uenu CTS RS-232 onpepgensercsa no-
noxeHnem nepembivkn J1, cm.l1.3.3.2 Ha cTp.16. B pabotocnocobHocTH
Mogema MOXHO ybeamuTbCs MyTeM CpaBHEHWS AaHHbIX, NpuHATbIX OO0
(DTE) ycTtporcTBOM OT Mogema, C AaHHbIMW, NepeaaHHbIMU B MOAEM.

5.2.2 YoOaneHHbIU wnetg (RDL)

Mpoeepka YdanenHbili wrnelip (RDL) ycTaHaBnvMBaeT 3aBOpPOT
OaHHbIX (wnend) Ha YOANEHHOM mopeme B ctopoHy JIOKAJIbHOIO
mogema. [lMpoeepka YdaneHHbili wnelg (Remote Digital Loopback) oGec-
neynmBaeT BO3MOXHOCTb MOSIHOW MPOBEPKM KaHana nepefayvn AaHHbIX,
obpa3oBaHHOro ¢ nomolbio AByx mogemoB M-160[1. Puc. 8 nnntoctpu-
pyeT MpuHUMN npoBepkn YOarneHHbit wiielich (RDL) ona ogHoro Hanpae-
nexus. MogemM no3BonseT BbINOMHUTL MPOBEPKY KaHana nepegadv AaHHbIX
kak ¢ nomoulbto BHewHero OO/ (DTE), Tak 1 B aBTOHOMHOM pPEXUME C
NOMOLLbHO BCTPOEHHOIO aHanuaaTtopa — BER-TecTepa.
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_[ oo (DTE) oo[ (DTE)

Mwukponepekrto-
yatenb S71.5=0n

H!H

Qusuyeckas UHUS

>

‘+ e
TST

S1.5...51.8=Off
JIOKAJIbHbIA mopem YOAJNEHHbIA mopem
M-16001 M-16001
Puc. 8 MNpoeepka YdaneHHnbit wretich (RDL)

S1.6, S1.8=Off /

[na opraHusauum NpPoBEPKN KaHana nepegadn OaHHbIX B pexunve
YOanerHsbil wnetich (RDL) ¢ nomowpsto OO (DTE) HeobxogmMmMo nogkmto-
YNTb MOAEMbI M YCTaHOBUTbL Tpebyembl napameTpbl oOMeHa (nepeknova-
Tenb S71.8=0ff). 3atem Ha ogHOM Mogeme, Ha30BEM 3TOT MOLEM
JIOKAJIbHbIM, Heobxoammo ycTaHOBUTH nepekntovaTene S71.5 B nono-
XeHne On. Ha gpyrom mogeme, cm.Puc. 8, Hasosém ero YOAJIEHHBIM,
nepekntoyatenn S171.5...S1.8 pomkHbl Haxoautbcss B nonoxeHun Off
(paboumn pexum).

Hanee ycrtaHoBka pexmma RDL ocyuiectensetca 6e3 Bmela-
TenbCTBa MNonb30BaTers B CrieayoLwen nocrnenoBaTenbHOCTHU:

1. NIOKAJTbHbIV mogem nepeBoauT BbIXOAHYI Lienb DCD RS-232 B nac-
CYBHOE COCTOsIHMe, racuT wuHgukatop CD, 3atem nepeBoaut
YOANEHHbBIA mooem B pexuM 3aBopoTa [AaHHbIX B (DU3NHECKYIO
nuHuo, cm.Puc. 8.

2. YOANEHHBIA mopem nepexogut u3 paboyero pexuma B pexum
3aBopoTa, BkovaeT mHaukatop TST, nepeBoanT BbIXOOHYH LEMb
DCD RS-232 B naccuBHOE COCTOsIHME, racuT nHamkatop CD, paspbiBa-
eT cea3b ¢ OO (DTE).

3. NTOKAJIbHBbIN mopem coobuaetr OO[ (DTE) 0 roTOBHOCTM pexuma
NpoBepKn NyTem nepeeoda BbixogHon uenn DCD RS-232 B akTuBHOE
COCTOsIHME U BKMoYaeT nHankatopbl CD n TST.

0O0[1 (DTE) HaunHaeT nepepnady B JIOKAJIbHbLIV moaem v aHanus
NPUHATBIX AaHHbIX. Bu3yanbHbI KOHTPOMb MNPOXOXAEHUSA OaHHbIX OCY-
wecTensaeTca no ceeyveHuo uHaukatopoB TD u RD Ha JIOKAIIbHOM
mogeme. CocTosiHMe uenen ynpaenenus RS-232 onpepensieTca ycTaHoOB-
KamMn COOTBETCTBYHOLLMX NEPEMbIYEK.
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[Onsa Bbixoga w3 pexuma npoBepku YOaneHHbil wiieligh (RDL)
HY)XHO nepeBecTn  nepeknoyatens S171.5 JIOKAJIbHOIO mopgema B
nonoxenne Off. lNMocne 3Toro Npou3oVaeT aBTOMaTUY4ECKOE BOCCTAHOB-
nexHve paboyero pexumma Ha JIOKAJIbHOM wn YOAJIEHHOM wmogemax.
Ecnn kaHan cBsi3u Obin pasopBaH (NoBpeXdeH) A0 Bbixoga MOAEMOB U3
pexvma npoBepkn YdarnieHHbil wielih (RDL), To BbIBECTM MOOEMBbI U3
pexuma RDL MOXHO NMyTEM KpaTKOBPEMEHHOW yCTaHOBKM pexuma LL, a
3aTeM BOCCTaHOBUTb paboyunii pexxmMm Ha KaXgom M3 MOAEMOB.

Pexum npoBepkn RDL MoxeT ObiTb _YCTaHOBIIEH U Mpu
ucrnonb3oBanmn _mogema M-160[01 c OOHOM CTOPOHbI KaHana CBA3UM U
mogema M-160A (M-160.1) c Apyron CTOPOHbI.

5.2.3 BcmpoeHHbIU aHanuzamop (BER-mecmep)

BcTpoeHHbIi B MogeM aHanuiaTtop (BER — TecTep) npefHasHayveH
ONA NPOBEpKM KadecTBa kKaHana nepefadv [[aHHbIX MyTEM aHanumsa
NPOXOXAEeHUs1 Yepe3 KaHamn MnceBAoCnyYanHbIX TEeCTOBbIX NocrnegoBaTerb-
HOCTEen (MONIMHOMOB), COOTBETCTBYIOLWNX pekoMmeHaaumm 0.153 ITU-T.

AHanu3aTtop MoxeT ObITb BKMOYEH He3aBUCMMO OT ApYrux
pexumoB paboTel Mogema, oaHako, Hanbonee ahPEKTUBHO NPUMEHEHUe
aHanusaTopa B pexume nposepku RDL (cm.[1.5.2.2).

AHanusaTop BKMoyaeTcs nyTem nepeeoda nepekniovaTtens S1.7 B
nonoxeHne On, ecnn nepekntoyatens S71.8=0ff. [Nocne aToro mMoaem
BkrtovaeT uHamkatop TST n BMeCTO BbIXOAHOMO curHana gaHHbIX nepegaet
TECTOBYK MOCMedoBaTeNbHOCTb, CM. pekoMmeHgaumto 0.153 ITU-T.
MepeBon nepekntovatens S71.7 B nonoxeHne Off BbiknoyaeT aHanmsaTop
1 BOCCTaHaBIIMBAET UCXOOHbIN PEXMM MOAeMa.

AHanusatop paboTtocnocobeH ¥ npv MCNonb3oBaHWWM Mogema
M-160[11 ¢ ogHOW CTOpPOHLI KaHana ceasn U mogema M160A (M-160.1) ¢
OpYyron cTopoHsbl. [pn aTom ycTaHoBKa nepekntovatend S71.7 B nonoxeHue
On cooTBeTCTBYET NepeBogy Tymbnepa T-o-E mogema M-160A (M160.1) B
nonoxexwue T.

5.2.3.1 [lpumeHeHue BER-mecmepa 8 pexume RDL

Mocne ycrtaHoBneHus pexuma RDL, cm.l1.3.2.2.3, paccmoTpum
BkntoveHne BER-tectepa Ha JIOKAJIbHOM mogeme, cMm.Puc. 9. lMepeBoa
nepekntoyatensa S71.7 B nonoxeHve On oTkntovaeT MHTepdelnic RS-232
OO0[] (DTE), ycTaHaBnMBaeT NacCUBHOE COCTOSIHME BbIXxogHow uenu DCD
RS-232, racut uHgukatop CD, BkntovaeT uHgukatop TST u HaunHaet
nepegadvy TecTtoBon nocnegoBatenbHocTn 0.153 B pU3NYECKYD NUHUIO
CBA3N.
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i[ oof (DTE) oof (DTE) i[

lNepekntoyartenu = ]
S1.5, S1.7=On —

Qu3suyeckast MUHUS

iR »:»:»
ERR TST [ XXX XX XX X :
==

TST

S1.6, S1.8=0ff A\ SL5...81.8=Off
JIOKAJIbHbIA mopem YOAJTEHHBIA moaem
M-1601 M-16041

Puc. 9 BER-tecTep B pexume RDL

TectoBass nocnegoBaTenbHOCTb, MNPOWAs  4epe3  (PUINYECKYHD
nuHuio ceasn u YOAJIEHHbBIA mopem, Bosspaiwaetcst B JIOKANbHBLIN
MoZeMm u aHanusunpyetcd. B cnyyae oGHapyxeHus ogUHOYHOW OWnBKM B
NPUHATON TECTOBOM MocrefoBaTensHOCTM BkMoyaeTca mHamkatop ERR
KpaTKoBpPeMEHHO, npumepHo Ha 0,5 c. Habniogas 3a cocTosiHMEM UHAOWMKA-
Topa ERR, MOXHO cgenaTb BbIBOL4 O KadecTBe kaHana. Yem pexe
Habnrolaromes  ekrnodeHusi uHOukamopa ERR, mem nydwe kKadyecmso
KaHana nepedayu 0aHHbIX. B criyyae HenpepbIBHOrO CBEYEHUS MHOMKATOpa
ERR kaHan cBs3u cunmtaeTcs nosIHOCTbO HEUCNPABHbLIM.

5.2.4 [lopsdok nposepku kadecmea KkaHasna 8 pexume RDL

B aTom pasgene npuBOASTCS pekoMeHZauun no npoBepke kaHana
nepegaym gaHHbIX, 0Opa3oBaHHOIO C MOMoLLbl AByX mogemoB M-160[.
PekomeHayeTcs cnegylowmin nopsiaok NPOBEPKN KaHana nepegayvm AaHHbIX
C NOMOLLIbI0 BCTPOEHHOIO aHanusaTopa B pexume RDL:

1) MogknounTe Mogembl K OM3NYECKOM NUHUKM  Ansi obpa3oBaHus
KaHana nepegayn AaHHbix. Caenatb HEOOXOOUMbIE YCTAHOBKU MEPEKITHO-
yatenem M nepemblykn, cMm.[1.3.2.2, n NpomM3BecTU HACTPOWKY MOLEMOB.
Mepekntoyatenn S1.5...S1.8 Ha JIOKAJIbHOM n YOAJTIEHHOM mogemax
OOMKHbI ObITb B nonoxeHun Off.
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2) MpoBepuTb COCTOSHWE WHOMKATOPOB Ha nepegHen naHenu
MOOEMOB:
PWR - cBetutcs;
TD, RD, CD, TR - npou3BOnbHOE;
ERR, TST - noraweHbl.
B crniyvae omcymcmeusi ceevyeHusi uHOukamopa PWR Ha o0Hom u3
modemosg cM.l1.6 Ha cTp.27.

3) Ha NOKAJIbHOM mogeme nepeBectu nepekntodatens S71.5 B
nonoxenne On. Ha YOAJIIEHHOM mogeme nepekntodatenn S1.5...51.8
OOMXKHbI HaxoauTbes B nonoxeHumn Off (pabounin pexum).

4) MNocne 3aBepLUeHns YCTaHOBKN pexunma nposepkn RDL nHanka-
Topbl Ha JIOKAJIbHOM moageme formkHbI UMETb criefylollee COCTOSHME:!
TD, RD, TR - npou3BObHOE;
CD, TST - cBeTATCHA HENPEPLIBHO;
ERR - norawieH.

Ecnu uHdukamop TST He 3axusaemcsi, mo_ycmaHo8Ka pexuma
nposepku RDL He moxem bbimb 3asepweHa, U KaHall MOXHO cYumamsb

HeucrnpaeseHbIM.

5)Ha YOAJNIEHHOM wmogeme wHAMKATOpPbl OOMKHbI  UMETb
crnegytoLlee CoCTOsIHNE:
TD, RD, TR - npou3BObLHOE;
CD, ERR - noralueHsl;
TST - ceeTuTCH.

Ecnu  Hem HenpepbisHo20 ceeydyeHusi uHOukamopa TST, a
uHOukamop €D ceemumcs — KaHasl cHumame HeucCrnpasHbIM.

6) Ha JIOKAITbHOM mopeme nepeBectu nepekntovaTens S71.7 B

nonoxexHve On. NHanKaTopbl JOMKHBI UMETbL CrieyloLLee COCTOSTHUE:
TD, TR - npoun3BOMkbHOE;
TST - cBeTUTCH HEMPEPLIBHO;
RD, CD, ERR - noratueHsi.

Ecnu _Habnwdaromesi _muzaHusi _uHOukamopa ERR, mo kaHan
nepedayu pabomaem c owubkamu.

Ecnu Habnodaemcsi HernpepbigHoe ceevyeHue uHoukamopa ERR,
mo KaHas nepedayqyu HeucrnpaseH.
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7) Ha JIOKAJTbHOM mogeme nepesectn nepekntovatenu S1.5 n
S1.7 B cpeaHee NonoXeHne, BOCCTaHOBUTL Paboymnin pexmm.

Ecnu no mem unu uHbIM MpudUHaM MOOeMbl He 8bIX00sm U3
pexuma nposepku RDL asmomamudecku (cm.[1.5.2.2), mo dornyckaemcs
npuHydumersnsHoe e8occmaHosneHue paboyez2o pexuma Modemos rnymém
ycmarosku  nepekmovamensi S1.6 e nonoxeHue On, a 3ameMm 8
rnonoxeHue Off. Omy maHunynayuo ¢ nepeknodamenem S1.6 cnedyem
npodenames Ha JIOKAJTIbHOM u YAJIEHHOM modemax.

6 XAPAKTEPHbIE HEUCTIPABHOCTH

[MepeyeHb HEKOTOpbIX HeWcrnpaBHOCTEN M pekoMeHdauum no ux
0BHapy>XeHUIo 1 yCTpaHeHNo NpuBeaeH Hke B Tabn. 8.

Mpn BO3HUKHOBEHMW 3aTPYAHEHWI B OMpPeAerieHMn 1 yCTpaHeHum
HeucrnpaBHOCTEN pekomeHayeTcss obpawartbCs K  M3roTOBUTENO MO
SMNEeKTPOHHOW nouTe tech@zelax.ru v TenedoHaM, yKa3aHHbIM Ha
TUTYNBHOM fucCTe.

[Nonb308amernto 3anpewaemcs ocyujecmensms 3aMeHy
8CMpPOeHHo20 npedoxpaHumersns 60 u3bexaHue asapuu 6r0ka numaHus
mMolema U nomepu 2apaHmuu.

Tabn. 8
Xapaktepuctuka PekomeHayemble
BeposATHble NPUYnHbI N
HEeUcnpaBHOCTU AencTeums
Mocne nogkntoveHus | Ha mogem He nocTynaet | MpoBepuTb NepemeHHoe
mMogema He roput Hanps>xeHne nnTtaHn4a ot | HanpsXxXeHne B ceTn U Ha
uHaukatop PWR. CeTeBoro agantepa. LUTEKEPE NUTaHUS.

B paboyem pexnme
HeT  obmeHa no
PU3NYECKON NNHUN.
B pabGouyem pexume | HapyweHo coeguHeHune | [poBepuTb coeanHeHne ¢
Mogema HeT obme-|c OO[. ObpbiB uHTep- |OOO B pexume LL,
Ha ¢ OO, wHawn-|dencHoro kabensa. He- |cm.l1.5.2.1. MpoBeputb
katop CD ropwr. ncnpaBeH MHTepdenc. | MHTepdENCHbIN Kabenb.
MpoBepuTb  kaHan B
pexume RDL ¢ nomoLubio
BCTPOEHHOro aHa-
nnsatopa, cm. [1.5.24
(BER-TecTepa).

O6pbiB unn K3 dwusu- | NpoepuTb  humanyeckyto
YeCKOW MNHUMN. NNHWKM CBA3WN. (MPO3BOHUTB)

Habntopatotcs Huskoe kayecTBO KaHa-
ownbkn npu paboTe | na. CwunbHas 3awym-
¢ OO[ uepes kaHan | NeHHOCTb  PU3NYECKOMN
nepegayn gaHHbIX. | TMHUN.
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7 TAPAHTUUN U3rOTOBUTENA

Mogem npowén npeanpoAaxkHbI NMPOroH B TeyeHue 168 yacos.
N3rotoButenb rapaHTupyeTt cooTBeTCTBMEe MoAdeMa TEXHUYECKUM Xapak-
TepucTMkam npu cobnogeHmn nonb3oBaTenem yCnoBuim aKcnyaTaumm.

CpOK rapaHTnn ykasaH B I'apaHTVIIZHOM TarnoHe U3rotoBuUTENA.

U320moeumenb 06513yemcsi 8 meyeHue 2apaHmMuliHO20 CPoOKa
6e36803Me30HO ycmpaHsimb ebisiesieHHble de¢heKmbl Mymem peMoHma
unu 3ameHbl Modema. [loctaBka HEMCMNPABHOIO MOAEMA OCYLLECTBMAETCS
nosib3oBaTenem.

Ecnu 8 medeHue 2apaHmMulHO20 Cpoka ronb3ogamesnem Obiiu
HapyweHbl  ycrioeusi  9Kcrjlyamauyuu,  HaHeceHbl  MexaHu4eckue
rnospexoeHusi, ModeM ©Obl1 rogpexdeH onacHbiM 8030elicmeueM Co
CMOPOHbI hu3uyHecKol NUHUU (2po3080U pa3psd u m.n.), unu rnospexoeH
uHmepgpetic YIN-1 modema, peMoHM modema ocyulecmernsencs 3a cyem
rnonb3o08amerts.

FapaumuiliHoe o6cnyxueaHue npepblieaemcsi, ecnu
nosb3oeamesib  NPou3eén  caMocmosimesibHbil  PeMOHM
mMmodema (8 moM yucrie 3aMeHy 8CmMpPOeHH020 rpedoxpaHumers).
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MpunoxeHue 1.
BpemeHHaﬂ AuvnarpamMmma curHasoB B d)M3MHECKOﬁ JIMHUN

HoMep
ouTta

2
3Hauenns 1 1 1

Uy
AN AVANARNARATANA

e/ VAVAVAVAVAY

MpunoxeHue 2.
NMepeyvyeHb TEPMMHOB M COKpaLLEeHUN

AKLL AnnapaTtypa okoH4YaHusa Kanana JaHHbIX, TepMUH
aHanorndeH AlNAQ

ANA Annapatypa MNMepegayn daHHbIX
(DCE - Data Communications Equipment)

oof OxkoHe4vHoe ObopynoBaHme [aHHbIX
(DTE - Data Terminal Equipment)

BER Bit Error Rate — MHTEHCUBHOCTbL OLLUMBOK Npu Npruéme
DL Digital Loopback (Lugppoeoli wineligh)

LL Local Loopback (Mecmubiti wieligh)

RDL Remote Digital Loopback (YOaneHHsil wnelich)
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