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1. HasHa4deHue n pyHKUNoHanbHbIe BO3MOXHOCTN.

Mogyne RT-PTP-MS npegHasHayeH pnga paboTtbl B ceTax
Ethernet 10/100/1000 Base-T, noggepxuBatowimnx ctaHaapt IEEE- (RN
1588v2 (PTP) n MOXeT BbINOMHATL Crieaytolmne yHKUnK: \

- Master (Grandmaster) Clock
- Transparent Clock

Kpome TOro, pAna CUHXPOHM3aLMM  MOMb30BaATENLCKUX
YCTPOUCTB, He nogaepxueatowmnx ctaHgapt PTP, mogyns RT-PTP-
MS opmupyeT BbixogHon curHan «1 'u» (PPS) n ocywecTtenaoT
amynsaumio GPS-moayns no ctangapty NMEA 0183.

Mogynb RT-PTP-MS moxeT 6blTb MUCNOMb30BaH B CeTU
ctaHgapta |IEEE 1588v2 kak COBMECTHO C ApPYyrMMu MOAyIsiMu
cepyum RT-PTP-XX, Tak m c yctponctsamu PTP CTOPOHHUX
npoussoanTenen.

B Tabnuue Hwke npusefeHbl OYHKLMOHAmNbHbIE BO3MOXHOCTU
Bcex moaynen cepumn RT-PTP-XX:

ovHA [ GRAND TRANSPARENT
MOREf5 MASTER MASTER CLOCK SLAVE

RT-PTP-MS -+ -+ - -+
RT-PTP-SL - -+

Mogynb RT-PTP-MS He TpebytoT BHewHero MO n paboTocnocobeH cpasy nocne BKIYEHUN
NUTaHUA N BXoAa B CMHXPOHU3M. KoHurypaumsi ceTeBoro agpeca u pexxmmMoB paboTbl Npon3BoanTcs
yepes Ethernet no npotokony Telnet. [Ons cbpoca napameTpoB K 3aBOACKMM HacTpoKrkam
npeaycMOTpeHa KHomMka.

Mogaynb RT-PTP-MS MOXeT BbIMOMHATb 04HOBpPEMEHHO dyHKLMM
Master/Grandmaster n Transparent Clock.

Mogynb BblpabaTbiBaeT MeTkM BpemMeHuM no kaHanam Ethernet B ctaHgapte |EEE 1588v2
(meTkn moryT BblaaBaTbCcs Ha Bce 4 nopta Ethernet). Moagynb aHoHcupyeT cebs B cetu Ethernet B
KayecTBe macTep-ycTponctea B pexume E2E/P2P B cooteBeTcTBuM ¢ npoTtokosnoMm IEEE 1588v2.
MopoepxuBaloTCsa ofHOLWaroBas W AByxwlaroBad CUHXpoHu3auus, agpecauus no MAC wn IPv4,
BMCA (Best master clock algorithm). AcTouHukoM wHopmauum o TOYHOM BpeMeHu Ans
moaynsa RT-PTP-MS cnyxut BctpoeHHbin GPS/TTIOHACC npuéMHuK, BXOA KOTOpPOro CHabxeH
pasbémomMm SMA ans noakniyYeHnsi BHELLHEN aHTEHHBbI.

Mpwn nony4yeHMn MeTOK BpPEMEHW OT [pYyroro MacTep-yCTPOWCTBa, NpUHUMaeEMble
mogyrnem RT-PTP-MS naketel PTP  peTpaHCnupyloTCA  Ha ocTanbHble Tpu nopta C
KOppeKUuMen 3adepKkm NpoxXoXaeHus yepes yCTponcTBo (pexum Transparent Clock)
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OcHoBHble napameTpbl mogyns RT-PTP-MS npuBefgeHbl B Tabnuue Huxe:

MopTtbl Ethernet

Konundecteo noptoB Ehernet ¢ nogaepxkon IEEE 1588v2 4
MNoanepxmBaemble cTaHOapThl 10BASE-T, 100BASE-TX,
1000BASE-T
MNpoTokon IEEE 1588v2
Twun agpecaunn MAC, IPv4
Bbixog NMEA
CraHpapTt NMEA 0183
YpoBeHb curHana RS-485
CkopocTb nepenaym 9600 60a

Bbixog 1 'y (1PPS)

YpoBeHb curHana 3.3B
BbixogHoe conpoTmBreHne 50 Om £10 %
OnutenbHOCTb MMNynbca 1-134000 mkc (no

ymonyanuio - 30 mc)

BpeMeHHblIe NorpeLwHoCcTH

[ucnepcust norpeLwHoCcT NPUBA3KN LLKasbl BpEMEHN 160 Hc (c onumen
OTHOCUTENBHO WKanbl Bpemenn UTC(SU) no npoTokony TEPMOCTaTUPOBAHHOIO
PTP yepes nutepdenc Ethernet B pexxume reHepaTopa)
Master\Grandmaster, He xyxe +200 HC
HeckomneHcnpoBaHHbIe 3a4epXXku nepenayn naketos 18 HC

CUHXPOHU3aummn B pexxume Transparent Clock, He xyxe

O6wme napameTpbl

Tun NPUEMHMKA CUTHANOB CMYTHUKOBBIX HAaBUTALMOHHbIX GPS/TTMTIOHACC/Galileo

cucTtem

rabapuTtbl 105x115x23 Mm

Macca 150r

HanpsixkeHne nutaHus 9.30B

MoTpebnsiemas MOLLHOCTb He 6onee 5 BT

IOnana3soH paboumx TemnepaTyp -20..+60 C°
(cTaHOapTHbIN)
-40..+70 C°
(pacwmpeHHbINn)
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2. PacnonoxeHne afieMeHTOB KOMMYyTaLUUM Ha Moayne.

Ha puc. 2 nokasaHa nuuesas naHenb moaynsa RT-PTP-MS:
CseToavoa CseToauon
PWR LOCK
T— PazbeM
X4
O PazbeMm
[— X3
L"_
Pasbem 00—
X2
KHonka
|'_'|_
PazbeMm RST
X1 [}
—
I
Puc. 2. JluueBble naHenu Moayns.
Cesetoanon PWR - wuvHOMKauuMs nuTaHus, MpyM  Nojadye nuTaHus Ha  MoAyNb  roput

HenpepbiBHbIM 3€J1EHbIM CBETOM;

Ceetognon LOCK - wmHaukaTtop 3axBaTa CUHXpOHM3auuu. [lynbcupytollee € CeKyHAHbIM

LUMKMIOM 3eneHoe CBeYeHue roBOpUT O TOM, YTO YCTPOMCTBO BOLUSIO B CUMHXPOHU3M U
rotoBo Kk pabote. OTCyTCTBME CBEYEHUSA UMW HEMPEPbLIBHOE KpacHOe CBEYEeHWe roBOpsT
006 OTCYTCTBMM CMHXPOHU3MA, KaK B HacTosLLee BpeMs, Tak U B nNpeablgyLiee ¢ MOMeHTa
BKIIOYEHMA nuTaHus. MNynbcupylowee ¢ CeKyHOHbIM LIMKIIOM KpacHOe CBEeYeHne roBopuT
O TOM, 4YTO YCTPOWCTBO HaxoAWNoCb B CUMHXPOHU3ME paHee, HO Mnocre noTepwu
CMHXPOHM3AUUN nogaepxmBaeT BblpaboTky curHanoB PPS un wmetok PTP ¢
MOrpeLHoCTbI0, onpeaensemMon cTabunbHOCTLI0O BCTPOEHHOrO reHepatopa 1 BpeMeHeMm
npoweawemM ¢ MOMEHTa noTepu CUMHXpoHM3Ma. [puyMHa nNoTepu CUHXPOHWM3auMK ONS
moayns B pexume Master/Grandmaster - yxyaweHnue ycnoeun npuéma curHana GPS; B
pexume Transparent Clock - HapyweHne uenoctHoctn cermenTa Ethernet,
CBS3bIBAOLLLErO MOOYSb U UCTOYHUK METOK PTP.

Paszbembl X1 — X4 — akpaHupoBaHHble, MNpegHasHadeHbl Ofs NOACOEOUHEHUs kabenewn

Ethernet n nmetot ctaHgapTHOE NS CBUTYEN HA3HAYeHMEe KOHTAKTOB.

KHonka RST — kHonka cbpoca HacTpoek K 3aBOACKMM yCTaHoBKaM (cM. KoHdumrypauums.).

Ha puc. 3 npuBenén sng cboky mogynsa RT-PTP-MS:

RT-PTP-MS
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Puc. 3. RT-PTP-MS, Bug c6oky.

KnemMHuk P3 — aBngaeTcs BXogoM ANs Nogayvv HanpsbKeHUs NUTaHUa Ha MOAynb. VICTOYHMKN
NUTaHUA MOryT NOCTaBNATLCA B COCTaBe 3akasa, Unv npuobpeTtaroTcsi nonb3oBaTenem
oTaenbHo, nnn ucnonbaytotca Bl yxxe nmetowmecs B coctase Lenesoro obopyaoBaHus
nonb3oBaTens, ucnonb3yemble ANg NUTaHUsa apyrnx mogynen n 6nokos. KoHTakTbl 1, 3 -
+UnuT, KoHTakThl 2, 4 - -Unut. HanpspkeHve nutaHusa gonyctumo B npegenax 9..30 B;

KnemmHuk P4 — aBnsietca Bbixogom curHanoB PPS. KoHtakt 4 — «PPS», koHTakTbl 1 1 2 —
«GNDy;

KnemmHuk P6 — aBnsetcsa BbixogoM nocblsikn B dhopmate NMEA 0183. dusndeckuin ypoeHb
cootBeTcTBYeT RS485. CkopocTtb nepegaymn 9600 6oa, 8 6ut, 1 cTtonoBbIn 6UT, 6e3 buta
yeTHocTU. KoHTaKT 3 — «B», KOHTaKT 4 — «A», kKOHTaKTbl 1 1 2 — « GND»;

Pasbem P5 - tmuna SMA, npegHasHayeH AONs MOAKMOYEHMSI MACCMBHOM WU aKTMBHOM (C
nutaHnem +3.3 B ) aHTeHHbl GPS. KOHKpeTHbI TN aHTeHHbl BbIOMpaeTcs, ucxoas m3
YCIOBUI 3KCnnyaTauumn, Heobxogmumown anuHbl kabensi. AHTEHHa MOXET NOCTaBNATLCH B
COCTaBe CMUCTEMbI MO COrnacoBaHuio, UM nNpuobpeTtaTbcs NoNb3oBaTENEM OTAENbHO Y
CTOPOHHUX NOCTABLLMKOB;
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3. KoHdurypaums.

KoHdhurypaums ocyuwiectensetcs no Telnet, Hanpumep ¢ noMoLb0 KNueHTa putty ¢ napameTpamu
no ymonyanuio: IP 192.168.0.64, macka 255.255.255.0 (skBMBaneHTHbI npednkc - 24), wnio3
192.168.0.1, nopT 6666:

3.1. NpueeTcTBUE Nocne noaknoyeHus: RT-1588 fiw v1.6 (type ? for help) ptp>
3.2. ip {IP address}/{prefix},{gateway |IP} - cmeHa IP nsgenus.

3.3. Pexvm pabotbl PTP:
3.3.1 mode_gps - Master;
3.3.2 mode_ptp - Slave.

3.4. TpaHcnopTHbIN ypoBeHb PTP coobLueHwni:
3.4.1. mode_ether - Ethernet (IEEE 802.3);
3.4.2. mode_udp4 - IPv4 UDP.

3.5. Pexxnm CUHXpOHU3aLmn:
3.5.1. sync_one_step - nsgenuve dygeT ucnonb3oBaTb NpoTokon "one step”;
3.5.2. sync_two_steps - nsgenve byget ncnonb3osaTb NpoTokon "two steps”.

3.6. grandmaster prio prio 1, prio 2
MpuoputeThbl Ana BbiGOpa B Cny4Yae MHOMMX rpaHaMacTepoB B ceTu. MeHbLume Yncna o3HavaroT
Sonbwnn npuoputeT. BrivatoT Tonbko Ha pexum Master.

3.7. Bbibop MexaHu3Ma ornpeaeneHns 3agepxek:
3.7.1. mode_e2e — pexum E2E;
3.7.2. mode_p2p — pexum P2P.

3.8. Pexxnm agpecauun PTP coobuieHuii:

3.8.1. mode_mcast - Bce PTP coobwieHunsa nepegatotcs no multicast agpecam B cooTBETCTBUM C
IEEE 1588-2008.

3.8.2. mode_hybrid - coo6buenunsa Delay Request n Delay Response nepegatoTtcsa no unicast
agpecam B cooTBeTcTBMM ¢ gonosniHeHnem |IEEE 1588-2019. MNosBonseT cyLecTBEHHO CHU3UTb
Harpysky Ha ceTb npu 6onblwom konmyectse PTP knueHToB. BnusieT Tonbko Ha pexnm Slave,
Master pacnosHaért o6a TMna agpecaumm aBTOMaTUYECKMN.

3.9. ptp_domain - Homep PTP gomeHa (0-255).

3.10. pps_width {MukpocekyHapl, 1-134000} - ycTaHOBKa anuTtenbHocTM umnynsca PPS. B
pexume Master/Grandmaster 3agaHHasa onuTenbHOCTb OKpyrnsieTcs 4o 1 Mc n3-3a annapaTtHbIX
orpaHudeHnin ncnonbdyemoro npmémumnka GPS\IMIOHACC. nntenbHOCTb Mo ymonyanuio — 30
MC.

3.11. port_mask <gBoudHasi macka> - Macka NoOpTOB, UCMOMb3yeMbIX AN BblAayn METOK B
pexnme Master/Grandmaster. Hanpumep: port_mask 0001 - pa3pelueHa CUHXPOHU3aUUS TONbKO
Ha nopTy 1; port_mask 0010 - paspellueHa CUHXPOHM3aLMS TOMNbKO Ha nopTy 2; port_mask 1111 -
paspelleHa CUHXPOHM3aLmMs Ha Bcex nopTtax. Mo ymonyanuio - 1111.
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3.12. date - nokasaTtb TekyLyto aaty u spems UTC.

3.13. master_info - nokasaTb COCTOSIHME CUHXPOHU3ALMMN.
3.14. show_conf - nokasaTb TekyLLyto KOHUrypauumio.
3.15. save - coxpaHuTb KoHurypauuio B8 EEPROM.

3.16. reboot - nponseecTn nepesarpyaky.

3.17. quit - BBINTW U3 gnanora.
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