MAC:aC

The Way in Broadband World

Bepcus gokymenTta 1.0

SFP+ WDM moaynb SP27334CD-DP n SP33274CD-DP

1. OCHOBHbIe OCOBEHHOCTU

CkopocTb 9,953, 10,3125 I'out/c

Tx=1270/Rx=1330 Hm, DFB/PIN (Moaynb A)

Tx=1330/Rx=1270 Hm, DFB/PIN (mogynb B)

PaccTtosaHue 40 km

Onektponutarue 3,3 B, TTJ1 nntepgenc

KoHHekTop LC

Pexunm ropsiven 3ameHsbl

[nanasoH paboyen TemnepaTypsbl:
Kommepueckuin: (0~+70)°C

LincppoBown nHtepdenc guarHoCTukx m
MoHuTOopuHra — DDMI (DMI/DDM/DOM).
B CootBercTtBue TpeboBaHussmM RoHS

CootBetcTBue SFF-8472, SFF-8431, SFF-8432

2. O6nacTy1 npumeHeHusA

m 10 Gigabit Ethernet
m SDH (STM-64)

3. PacwudpoBka aptukynos SFP+ WDM moaynen

Tabnuua 3.1 — MNonsa apTukyna

Ne nonsiaptukyna 0 | 1
Mpumep SP

3Ha4yeHue nons

OnucaHue

SP = SFP+ WDM

Ddopm-hakTop Moayns

27 = 1270 Hm

33 = 1330 HM [nuHa BonHbI M3ny4eHns nasepa

27 = 1270 Hm Pa6boyas gnvHa BonHbl npuémHuka (WDM cunetpa Ha
33 = 1330 Hm npuém)

1=10km

2=20«km

4 =40 km [nvHa onTMYecKoro BONOKHA SIMHWMN CBA3M

6 = 60 km

C = Kommepueckoe T (0~+70)°C
| = MngyctpuaneHoe T (-40~+85)°C

Twn ncnonHexms

D = c DDMI Mogaepxka undposoro nHtepdernca guarHoctukn DDMI
- Paspenutenb

D = DFB Tun nepegartyunka

P=PIN Tvn npuémHuka

A =APD
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4. OnucaHue mopyns

SFP+ WDM wmogynu npegHasHadeHbl ana opraHusaumm 10 Gigabit Ethernet kaHamnoB, ucnonb3ylowmx ogHO
opgHomogoBoe onTuyeckoe BonokHo (OOB/SMF) ansa npuéma m nepegaydnm ONTUYECKOro CUrHana Ha AnvHax BOJSH
1270/1330 Hm.

SFP+ WDM mogynu nogaepxuator ¢ obopygoBaHuem 20 BbiBogHOW anekTpuuyeckun SERDES wuHTepdeiic, u
MO3BOISIOT OCYLLECTBNATL FOPSYYI0 3aMeHY.

B 6noke nepegartumka SFP+ WDM mogyns yctaHoBneH DFB nasep knacca 1, kOTopbli COOTBETCTBYET TpeboBaHUSAM
6esonacHocTn MEXXOYHAPOOHOW NEKTPOTEXHNYECKOM KOMUCCWM - IEC 60825.

B ©Onoke npuémHuka SFP+ WDM wmopgyns ucnonb3dyetca ontudeckun PIN dotogmon ¢ TpaHcUmnegaHCHLIM
npegycunutenem (TUMY/TIA).

SFP+ WDM mopgynu paspabotaHbl B cootBeTcTBUM ¢ SFF-8472 SFP+ WDM MSA, SFF-8431, SFF-8432.
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PucyHok 4.1 — CtpykTtypHasi cxema SFP+ WDM moayns

5. dnekTpuyeckue u ontuyeckume xapakrepuctuku SFP+ WDM moayns

Tabnuua 5.1 — AGConoTHbIe MakcuMarnbHble 3Ha4YeHUs

MapameTtp CumBon

|
HanpsokeHne nutaHua ‘
|
|

TemnepaTypa XpaHeHusi
BrnaxHocTb

Kommepueckoe

UHpycTpuansHoe
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HanpsbkeHne nutaHus

Tok noTpebneHus

BbuTtoBasa ckopocTb

Vee 3,13 3,3 3,47 B
lec 300 MA
B 10,3125 owut/c

Tabnuua 5.3 — OnTnYeckne n anNeKTpuieckme XxapakTepucTuKu

MapameTtp

Ll,eHTpaanaﬂ AJTIMHa BOJIHbI

MuH.

Twn.

NEPEOATHUK

Makc.

Ea. uam.

MpumeyaHue

Mogyns A

CpeaHss BbiIxogHas MOLHOCTb

KoadhdhuumeHT ocnabneHms
curHana

Bpemsa HapacTtaHus/cnaga
onTtnyeckoro gopoHTa (20~80

KonebaHune
audepeHLmanbHoro
HanpshKeHUs Ha Npuéme

OudbpepeHumansHoe BxogHoe
COMpOTMBIEHNE

BbikntoueHnune

nepegaryvka

HewucnpaBHocTb

nepegarymka

LleHTpanbHas gnunHa BoSHbI

YyBCTBMTENLHOCTL NPUEMHMKA

Meperpyska NnpnémHunka

CxBaTtblBaHWe curHana

Motepsa curHana (LOS)

KonebaHue
anddpepeHumnansHOro
HanpshkeHus Ha nepegaye

MoTeps curHana

A
© 1320 1330 1340 HM Mogyns b
I:)out +1 +5 'D‘EM
ER 3,5 ab
ti/te 0,3 HC
MpumevaHne
V|N 400 1800 mB N6 (Pasp,en 6)
ZiN 90 100 110 Om
BbikntoyeH 2,0 Vce B Mpumeyanme
BKiouEH 0 0.8 B Ne2 (Pasnen 6)
ABapus 2,0 Vee B MpumeyaHne
Hopma 0 08 B Ne1 (Pasgen 6)
1340 HM Mogyns A
1280 HM Moaynb b
15 n6M PRBS 2°'-1
10,3125 I'bwut/c
ABMm BER<1x10"?
-16 nbm
obm
MNpumevaHune
1800 mB Ne8 (Pasgen 6)
Ve B MpumeyaHve
0,8 B Ne4 (Pasgen 6)

MapameTtp

BpeMFI BKITIOMEHUA Nepeaarynka
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cpenn i 2 oo vcre [ w0 | e
ievcnpasHocTH nepeRaTaNa tfauit 100 |
Bpems onsa 3anycka peceta t_reset 10 MKC
Bpems npu notepu curHana t los_on 100 MKC
Bpemsa npu cxBaTbiBaHMM curHana t_los_off 100 MKC
YactoTta SCL wuHbl 12C f_serial_clock 400 KMy
YpoBeHb «egunHuubi» Ha MOD_DEF (0:2) Vy 2 Vee B

YpoBeHb «Hyns» Ha MOD_DEF (0:2) Vi 0,8 B

Tabnuua 5.5 — Xapaktepuctukm umudpoBoro MHTepcenca AUarHOCTUKN U MOHUTOPUHIra

MapameTp Owvana3oH ‘ EA. nam.

To4HOCTb

KannbpoBka

Temnepatypa moayns °C 13 °C BHyTpeHHAs/BHeLHSA
HanpspkeHve nutaHus B 13 % BHyTpeHHAs/BHeLwHSA
Tok cMeLLeHnss nasepa MA 10 % BHyTpeHHAs/BHeLwHsA
M3nyyaemas MOLLHOCTb abm +3 nb BHyTpeHHAs/BHeLHSA
MpnHUMaemas MOLLHOCTb nbm +3 nb BHyTpeHHAs/BHeLLHSA

6. Anektpuyeckun nutepdenc moayna SFP+ WDM, Ha3HayeHne BbIBOAOB

1 | VeeT

2 | TxFault

3 | Tx Disable

4 | MOD-DEF(2)
5 | MOD-DEF{1)
6 | MOD-DEF(0)
7 | Rate Select
8 [ LoS

9 | VeeR

10 | VeeR

20 | VeeT

19 | TD-

18 | TD+

17 | VeeT

16 | VecT

15 | VeeR

14 | VeeR

13 | RD+

-
N

11 | VeeR

HWKHAA KOHTaKTHaA rpynna

BepxHAs KOHTaKTHas rpynna

PucyHok 6.1 — HnxHAA n BepxHas KOHTakTHbIe rpynnsl SFP+ WDM moayns

Tabnuua 6.1 — dyHKUMOHaNbHOE Ha3HaYeHue BbIBOAOB KOHTAKTHbIX rpymnn

Ne
BbIB.

O6o3Ha4yeHne

HasHa4veHune

MpumeyaHue

1 VeeT 3emns nepegaTtuunka MpumevaHne Ne5
2 TX Fault Bbixog vHAMKaumMmM HemcnpaBHOCTM nepeaaTymnka NpumevaHune Ne1
3 TX Disable Bxop BbIKIO4YeHUs nepegaTymka MprmeyaHne No2
4 MOD-DEF(2) | Bxoa/Bbixoa SDA (Serial Data Signal) 12C wunHbl MpumeyaHne Ne3
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1)

2)

3)

4)

5)

6)

7)

8)

MOD-DEF(1) | Bxoa nuHun SCL (Serial Clock Signal) 12C wuHbl MprmeyaHne Ne3
MOD-DEF(0) | Huskuii ypoeHb TTJ1 MpnumevaHne Ne3
Rate Select | HeT coeanHeHus PyHKUNS HEOOCTYMHA
LOS Bbixoa nHankaumm notepu curHan Mpumeyanne Ne4
VeeR 3emnsg npuémMHuka MpumeyaHne Ne5
VeeR 3emns NpuémMHuka MpumeyaHne Ne5
VeeR 3emns NpuémMHuka MpumeyaHne Ne5
RD- Bxoa npvémHuka MHBEPCHbIN MprmeyaHne Ne6
RD+ Bxoa npuémHuka npsamonu Mpumeyanne Ne7
VeeR 3emnsa NnpuémHMka Mpynmeyanne Ne5
VccR Bxoa nutaHusa npuémHumka 3,3B £ 5%, NMpumeyaHne Ne7
VeeT Bxoa nutaHus nepegaryuka 3,3B £ 5%, MNpumeyanne Ne7
VeeT 3emnsa nepepartymka INpumeyaHne Ne5
TD+ Bbixog nepegaryuka npsamMon Mpnmeyanne Ne8
TD- BbIxog nepegarymka MHBEPCHbIN Mpnmeyanne Ne8
VeeT 3emns nepegartymka NpumeyaHne Ne5

BoiBog TX Fault siBnsieTcss BbIBOOOM C OTKPbITBIM KOMJIEKTOPOM, KOTOPLIN LOIMKEH OblTb MOATAHYT K LUMHE
nUTaHnsa pesncTopom c conpotueneHnem 4,7 kOm — 10 kOm. HanpsbkeHne [OOMmMKHO HaxoguTbCs B AuanasoHe
(2,0 ~ VccT, B), R+0,3 B. Bbicoknii ypOBeHb HanpsXeHUs Ha BbiBOAe, MHAMLMPYET owunbKy. Huskuin yposeHb
HamnpsPkeHUs1 Ha BbIBOAE - HOPMAarnbHOE COCTOsHME Moayns. HanpskeHue HU3KOro YpOBHS, Ha BbIBOAE,
npuHumaeTt 3HadeHne < 0,8 B.
BeiBog TX Disable gaBnsietcsa BxogoM ynpaBneHUs nepedaTtyvka, W nNpedHasHadyeH [Ans  OTKMAYeHUs
nepegatymka. Tak xe kak n TX Fault noararmeaeTcs K LUMHE NUTaHUSA Pe3UCTOPOM C conpoTuerieHuem 4,7 kOm —
10 kOMm.
Bo3moXxHbIe COCTOSIHUSA BbIBOAA:

Husknii ypoeeHb (0 ~ 0,8 B): nepegartymk BKITHOYEH;

(>0,8 ~ < 2,0 B): HeonpegenéHHOEe 3HaYEHME;

Bbicokuin ypoBeHb (2,0 ~ 3,465 B): nepegaTtymk BbIKMHOYEH;

CBobogHoe cocTosiHME BbiBOAA (HET COEAMHEHUS): NepeaaTymK BbIKMOYEH;
BbiBogbl Mod-Def 0,1,2 npegHasHayeHbl ansg ngeHTndurkaumm n KoOHTponsa Hanuuus moaynsi. Kaxabii BbiBOA
OOMKeH ObITb NOATAHYT K LUMHE NUTaHWUS pesuctopamu ¢ conpoTtusneHvem 4,7 kOm — 10 kOMm. Beisog Mod-Def 0
UMeeT coefuHeHue C 3eMnén moayns (HyrnesBoW noTeHuMan), U ykasblBaeT Ha TO, YTO MOAYMb YCTaHOBIEH.
BbiBog Mod-Def 1 aBnsetrca BxogoM Ansd TakToOBOro curHana, obecneymBaloLLero TakTupoBaHWe npu obmeHe
uHpopmaumen c¢ ICIIM3Y (cogepxawmm uvaeHTUdMKaTop Moaynd W Apyrylo  unHdopmauuio) o
nocnegosatensHoMy uHTepdpency. BoiBog Mod-Def 2 npencraensietr coboli nMHui0 BBOAa-BbIBOAA OaAHHbLIX U
KOMaHp, nocriegoBatenbHoro nHtepdgerica ¢ ACIM3Y.
BbiBog vHOuKaumMm notepu ontudeckoro curHana - LOS (Loss of Signal), siBnsieTcsi BbIBOAOM C OTKPbIThIM
KONMMEKTOPOM, KOTOPbIV JOMKEH ObiTb NOATAHYT K LUMHE MUTaHUSA PE3NCTOPOM C conpoTuerneHuem 4,7 kOm — 10
kOM. HanpsikeHne [omkHO HaxoauTbest B ananasoHe (2,0 ~ VecT, B), R+0,3 B. BbiCOkMIA ypOBEHb HanpsiXeHust
Ha BblBOAE, YKa3blBaeT Ha TO, YTO MOLLHOCTb MPUHMMAEMOro OMTUYECKOrO CUrHana - HMXe 4YyBCTBUTENbHOCTU
nprveMHuka. HU3kuim ypoBeHb HanpsbkeHWst Ha BbIBOAE, YKa3biBAeT Ha HOpMarbHOe OYHKLMOHMPOBaHUE MOAYns.
HanpspkeHvne HM3Koro ypoBHS, Ha BblBOAE, MPUHMMaeT 3HaveHne < 0,8 B.
BoiBogbl VeeR n VeeT moryt 6biTb cBA3aHbl BHyTpu SFP+ WDM moayns, n 9BnsAlTCA BbIBO4AMW HYNEBOro
noteHumana.
BeiBogbl RD-/+ gBnsiotca  BbiBogamu npuemHuka SFP+ WDM wmogynsa. BbiBogbl coeguHslTcs  C
audpepeHumanbHO NHMEN, TEPMUHUPOBAHHOW Ha CTOPOHE MNpUEMHMKa (UeneBol nnarte) pesncTtopoMm ¢
conpotumeneHnem 100 Om. KonebaHne gudcdepeHLmManbHOro HanpsXKeHust Ha aTUX NMHUAX OyaeT B AvManasoHe
400 mB - 1800 mB, n oTHocuUTENbLHO BbIBOAA C HyrNeBbIM nNoTeHunanom 200 mB — 900 mB.
VccR 1 VecT — BbiBoAbI NUTaHWS Nepedatynka u npnémnHunka. Hanpshkenne nutanmna 3,3 B £ 5%. MakcumanbHbIn
Tok notpebneHunsa — 300 mA. VccR u VecT moryT 6biTb coeguHeHbl B npegenax SFP+ WDM mogyns.
BoiBogbl TD-/+ gBnaioTca Bxogamu nepepartyvka. Bxogbl coeamHsiotca ¢ anddepeHumnansHOnM  NIMHUEN,
TEPMMHMPOBAHHOM, Ha CTOpoHe npuémMHuka SFP+ WDM wmogyns, pesuctopom ¢ conpotueneHnem 100 Om.
KonebaHne gudydpepeHumanbHOro HanpsbkeHus Ha 3Tux NuHmuax 6yaet B guanasoHe 400 mB - 1800 mB, wu
OTHOCUTENbLHO BbIBOAA C HyneBbIM noTeHumanom 200 mB — 900 mB.
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7. MNMocnepoBaTtenbHbIN MHTepcenc 12C n kapta ICIMNIY

MocneposatenbHbin MHTEpdenc  12C (PucyHok 4.1) mncnonb3yetcss OANA CBA3KM C 3NEKTPUYECKN CTUPaeMbIM
nepesanucbiBaeMbiM  MOCTOSHHBIM ~ 3anoMuHalowum  yctponctsom -  JCIMM3Y (EEPROM), wnu  3CIIM3Y
WHTErpMpoBaHHbLIMKU B CreLManM3MpoBaHHble MUKPOKOHTPOMMEpbl, ANd cYuTbiBaHUA wuaeHTudpukatopos SFP+ WDM
MOAYNs U APYro CepBUCHOWN N ANArHOCTUYECKON MHGOpMaLImK.

Mpn Hanmmumm B SFP+ WDM wmogyne umdpoBoro guarHoctudeckoro wuHtepdenca (LAW/DDMI), vmeetcs
BO3MOXHOCTb KOHTPOJS 3KCMNyaTaunoHHbIX NapameTpoB. [NMpruemonepeaaTymk nponsBoanT npeobpa3oBaHne BHYTPEHHUX
aHamnoroBblX cuUrHanoB B UMdpoBble 3HadveHus (mocpegctsom ALM/ADC) ¢ nocnegytowen 3anuceio B SCIM3Y.
KannbpoBka noporoe aBapui 1 NpegynpexneHnin ocyLLEeCTBSETCS B Npouecce nsrotoeneHnsa mogyns. DDM nHtepdgenc
MO3BOSISIET KOHTPONMPOBATh CriedyoLme napameTpbl:

1) YpoBeHb NPMHMMAEMOro curHana;
2) YpoBeHb NnepegaBaemMoro curHana;
3) Tok cmelleHns nasepa;

4) HanpsixeHvne nuTaHnsa Moayns;

5) Temnepatypy mogyns.

Ha Huxe npuBeaéHHOM pucyHke npeactasneHa kapta OCIM3Y. Ona geranusaumu nHgopmarmm nonen 8 CIIN3Y
Heobxoanmo obpaTuTbes K gokyMmeHTam SFF 8472 Rev. 9.3/9.5/10.2/10.4/11.0.

2 wire address 1010000X (AOh) 2 wire address 1010001X (A2h)
0 0 1
Alarm and Warning
Serial ID Defined by B Thresholds (56 bytes)
SFP MSA (96 bytes) Cal Constants
o5 - (40 bytes)
_ Real Time Diagnostic
Vendor Specific Interface (24 bytes)
(32 bytes) 119
Vendor Specific (8 bytes)
127 127
Reserved, SFF8079 User Writable
(128 bytes) EEPROM (120 bytes)
247
255 955 Vendor Specific (8 bytes)

PucyHok 7.1 — Kapta 3CINMN3Y, cornacHo SFF 8472 Rev.11.0
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8. PekomeHayemas anekTpuyeckas cxema nHtepcenca

Host VeeT

2%4.7K to 10K LOK Q)
TX Disable

TX Fault

SerDat Out + Z-506 TD + r I
——— .
L4 LA

Laser e
SerDat Out - Z=508 TD- driver Vil
—— o —]

Protocol SERDES
IC 1c

SerDat In+ Z=50€0 RD+

I'4d

Amplifier
SerDatIn - £=500 P KI/

n

{

LOS

Vee (43.3V)
3% 4.7K 1o 10KQ
MOD-DEF2

MOD-DEF1 EEPROM
MOD-DEFD |

F Y

J.RGND

PucyHok 8.1 — PekomeHayemas aneKkTpu4yeckasa cxema uHtepcenca sknrodeHus SFP+ WDM B xocT

9. NabaputHble pa3mepbl MoOAynA

+0.1
137 02

578 b
iy
O
o
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4520,20 S
' Al
[y

| 584

PucyHok 9.1 — NabaputHbie pa3vepbl SFP+ WDM moayns
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10. UHhbopmauma ansa 3akasa

ApTukyn B, Mowut/c Ac, HM TX T™n RX tvn L
BOJIOKHA

SP27334CD-DP 1270/1330 SMF 40 LC +
SP33274CD-DP  [IVACK V3] 1330/1270 DFB PIN SMF 40 LC +

L, km KoHHekTOp DDMI

KOHTAKTHAA NHOOPMALIUA

CanTt koMmnaHuu: www.macandc.ru

OTtpen npopax: sales@macandc.ru

OTaen TexHM4YecKoW noaaepXkKu: support@macandc.ru

YBEAOMIIEHUE

KomnaHua MAC&C ocTaBnsieT 3a coboit NpaBo AenaTtb M3MEHEHWs, NpekpallaTb NOAAEPXKY, NPoM3BOACTBO, NoGoro
ONTUYECKOro MOAYISA, ONUCaHHOMo B JaHHOM JOKyMeHTe, 6e3 yBeaoMeHus. [laHHbI JOKYMEHT HOCUT MHGOPMAaLMOHHbIN
XapakTep.
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