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ABSTRACT

In the recent years, with the rapid expansion of modern communication
market, wide band and high speed is more concerned than any time in the
past, especially in the area of optical communication, in order toutilize
the huge resource of bandwidth of optical fiber, optical wavelength
division multiplexing technology have a great progress.

This thesis introduces the principle and main characteristic of
optical wavelength division multiplexing, and analyzes its basic
structure and pivotal technique. After that, this thesis lists the
contrast between Dense Wavelength Division Multiplexing (DWDM) and Coarse
Wavelength Division Multiplexing (CWDM), and in particular, presents the
fundamental and realization of CWDM,

On this fundamental, this thesis introduces the design of hardware
and software of a CWDM system, which has been successfully entered in
internaticnal market. The major content of this article is shown as
following:

In the first three chapters, this thesis presents the basic principle
of WDM. Because of some advantages such as low cost, low power consume
and small size, CWDM system is applied widely in metro area net.

The fourth chapter introduces a CWDM system, and the design of
hardware and software. And then mainly explains the design of wavelength
adaptor (WLA), an important module in this CWDM system.

After the prototype WLA board is finished, function test is mandatory.
The test result is shown in the fifth chapter, According to these result
this WLA can meet the requirement of system design.

As one of leaders of this project, I took charge of the development
of WLA board, and lead a team to implement the function test and analyze
the test result.

[Key Words] Wavelength Division Multiplexing, Coarse Wavelength

Division Multiplexing, Metro Area Net, Wavelength Adaptor
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AR X ERRE AP IS, TESMLETSFIE CVM &5 E AR &R
SHEERARESEEER, TPV EHEAERALE R LT EdxfsR,
AR O BB 20 SRR K%, WiH— &R RfmEt
BT IBE LI E RG],

3.3.4

B 3.1 M 3.2 R4 T RPN IXE CWoM RERERSE .

k] —
RSy L remailiation d

'm\:él g [P—— SETR
B 3.1 RIS A R AL BE b

B 3. 1 iR R RTE R T RS P o AR R, OWDM R T LUE A K EVE T
WEI 3, AR ERARARMR TR TS PN ASER T, &



THRPEEHEMRA, CWDM BERAT) 206bps MEHIA R R LMENBTH, S
BNAREEE. SRURMSIESSFEARRFE, E 3.2 BE.

I'-'-lm
m s oanu DADM
® .~ ““%\ E—
ﬂ_ m CWOM Oon Biag M __,_M m’ m
E |\ M 5 &
ATM .' Thor Chaumal - m
€73  Epcom e
| 4 e Chmald
i ERLEiL]
RAN

B 3. 2 /N T R T
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FNUE CWDM RE
4.1 EHRFE W

% OWDM R T A KT EAMBE P MET LN R, RAERAR. BE
Rif. IHEMERES, KEOFRENFENL.

4.1.1 REiA

WLA, -P C-WLA C-4xAn OMSP OSC

FAN OMDX/OAD ESC LAN C PSC

Kl 4.1 CDWM BL& 5N
RIIT R :
19 F~TRBRIHAE
T HF 100Mbps-2. TCbps 2 HEH
B b O SCRFHEiR
TR R 8 PR A W HE/MEH
XFE1/2/4 PR ER RS (0ADD
RUFHABRFES (OMSP), BFREHERY (E-SNCPY AT RERRY
(0-SNCP)

U N N N



4, 1.2 BERE R

Rt EwmE M EEEE, FUREP A HAR LR R
5. A T T AR TR0 2 B 0 1 Y % 28 Th 3R UL B =4 S SR R e S
FRE T

DI H A RBRT EB A EIGERBEN., FEERENENN
HRFTTREMMRE. E— IR T R T R/ TR B L R
Rsens (dBm), Pour (dBm) 52 3CHREVLH T Yesh3, NnhRPE L
XA

Pour=Rseng + OPP+IL+ aL
. OPP (dB) ANRBEENMN (HHELTLE), IL (dB) HLEHBARLE,
a (dB/km) NHELFZEMWAY. L HEMBEHE,
4. 1. 2. 1 THEBLBARFE

ZRAFHEXBRBAEERAER/BEARR., A2ET AR, 1310m
AR LA BOLER SR, RS

RAEH AR AN TEKT, EXFEHSGHRBEATFEDT.

(1) 1310nm FEE XA CWDM BEK KRR AIFEH 0. 5dB;

(2) FFEEEXE 1310mm WK HIHFE R 1d8,

4.1.2. 2 XEHAR SR

MEEFENfEEE TARMER LA (SSMF)., FTRESBEHERETF ITU-T
G. 957 B AIHRHE. HP, “Typical Att. Coeff.” FEIEGIE T R BEN
HEBmET LN, URSETIHEREELSEARE.
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1,31

0,34 QAT

Fes

Wavelength jum)

B 4.2 BABILLT (SSMF) B

MEDBTUEH, €iX 8 MgKd, 1470nm LW ERARE K, 1 1610m
LeHERREKRK.

4. 1. 2.3 H Pl R B TR TE

RYERFAPRIAHEIR (SFP: Small Form Plugable) JEWtRAEIRIE N HH
W&RIED,

MR FRPFIH A 6 A i SFP B RS T E 2%, fRNERE L
A Pour=Reens+ OPP + IL+ o L, BHIEWMEMEHER, Xd, LAZF
1dB. BT F s i TYES 6 1310nm, H3ERM AR « B AN 0. 47dB.

A S1.1 $4.1 516. 1 116 GbE SX | GbE LX
Tx
Cam) 1261~1360 | 1274~1356 | 1270~1360 | 1266~1360 | 820~860 1270~1355
nm
Rx HK
(nm) 1260~1360 | 1274~1356 | 1260~1360 | 1260~-1580 770~860 1270~1355
nm
in®
i HF -15~+-8 ~156~-8 -5~0 -10~-3 -9, 5~-4 ~11~-3
(dBm)
REE -28 -28 -18 -18 =17 -19
(dBm)
17 Ig3
Lz F -8 -8 0 -3 0 -3

(dBm)

18




WERD 1 1 1 1 NA NA
(dB)
HFEmE
11 11 1 X 7
(B 1 6 6.5
e 23.4 23.4 23.4 12.8 13.8 14.9
Ckm)

4.1.2. 4 JeIEFEEY (0SC) DhEME
OSCIBIERYEE DM L1. ISFP i REith. KX ESBMT REF::

B BN | FE L1.1
Min Typ Max
Tx | fthTh# (EOL) dBn | Par -5 0
B R GUFe2Mbps dBm | Res -35
Rx | &Iy dBn | Puw -10
HEAM dB OPP I

o, BERBENRXFKMEHR: Test Pattern = PRBS 2°-1, BERCIO®,
CMI F9RY,
ERAWFNAF, F OSCEEMS, BEMERETY 0ADM H g fy &
BIM RS, M OSC Bt ThRE Y.
R = Par— Res - OPP - IL
=-5- (35 -1-1.5
= 27.5dB
0SC BRI KA 1310nm, Bib G.652 RAMBRKEREHRY
0.47dB/km, STRPEVR/MEMBEEE N
fEMBSEE = DRWH / FHAK
= 27.5 / 0.47
=259km

4.1.2.5 LHRLBCR B TIRAE

LBEAROSDEANFEXNEESHNTRFT. BT CDM REMH
FRBCRAE 1470~1610nm Z (6], TERHITAE T RN % R o IR 515 @ SRl
DIEBEFTRANAX S NOMEE. S0 TR EAZ TR, 2
1470nm BB HH 1610nm 154 2%, F7E ER TIRBKBIA, 1470nm B35

19




WARNERK, H{EHN 0.36dB/km, i 1610nm ALBY BB EXKSE A, HMEHN

21. 5ps/kmnm. #HHEAIE, ZHFMEOBDMEREEAN 43kn GHETRS
KRS ARFEE A 1dB).

ZOMRHKCHEG RS, REMEELARS:
BDL A A <]
R, B AMEHER, RITNALRAHEHEEY 2. 7Cbps, D RILF AR
L%, RAIWK 21. 5ps/km-nm, & M BAWIEE, RAIFTRAH DFB BovaRm
B3 0. 4nm, HRIE EXIHBE, ZAERBHMEMERAFEERLAN 43kn,

25 B | &8 Min Typ Max
Ix Wi Ti#E (EOL) dBm | Pur 0 0 5
55 Ps/nm | D¥km 13.1 17.3 21.5
R BUEeoc-48 dBrt | Res -18
Rx | H$RIh=E dBn | Pux -3
RIEAAM dB OPP 1.5 2 2

HHRY, T RENFATL M HAIMER T, REMBNBEELIN 13km.

4.1. 3 RERF

CWDM ARG R 2 /D] DR GLLL T (R4 Ay —FF LB b
4.1, 3,1 b 1+1 B

NOBERPRERER LET 1+ ARG HRP, BHP—EE R
REE, BAEANEE. EREFNEFRAT 50ms.

TEE4. 3R E4. 40 Bl A T MEEMAY (0-SNCP) T REREFEP
(E-SNCP) BifRFREREE.

P

wn}.n cessamsnmnsn = ;HM "‘l —2—— laser ON
)’ W T
{ wWomM -L'_':\ ' } -
]—n—{W‘C ......... 3 'Hm'hl_'_"_';_"_.!

L el

B 4.3 OSNCP & &

20



B 4.4 ESNCP & &

4.1.3.2 XHEABRFF (OMSP)

K E BRSO RO AU CWDM R 4.

EHEARERERBE ENREHT 141 R, WAL mERETR
. ERER, AR x2 oBENEABRGESHT A EREH, RAX
FF R B R ATHOGAE S TR,

HOTERRS KIFE
x1_|] 0 X1
oM > WDM R | | OD
. 0 .
o

B 4.5 OMSP &R
B 4.5 BRHESBBIEFRARERREF TR, EXHRFREF,
FL3 L4650 WOM oS BR R AR A4 Y, T WDM ZR&4 4R34 Y SDH 6o B AR =2
WH &G, FERBARS OMSP N M B £ L4 B KRN
FEABRA AERKABEAT 50ms.

4,2 RERFER

4,2.1 MBEE

T CWOM REEL TRAA. (REBNEFRONA, KNERSS DM R

21



ST BE BN ZR TR . BT DWDM P REEAE R EOR M P RA
CMIS/CMIP (Q3) 1 CORBA (1DL) % {5 SRR, qudk4E+E CWDM F{35% A Q3 B CORBA
BEOBLSEMESERNENRE, RtEMEEHEED LXRALTAR RS
EHIX (SNMP)Y, LLHHZE CWOM RAIREANFE.

RSO L, HEAGEEMER, AFYEEE, HHEETE, REEH
MEeEE, L4EFEPEEAEEHEIEE.

4.2.2 HEEH

PO R A S AR CWDM SRR B AT, SRR S R E s
BHXER. RERANIHRASENRA. &8, Fit5h6e.

CWOM R HBIDRERS DM EEARSE B, YWEEEHLERaAES
BRR, HEHH. FERE. SBE. HBRE. 2ERERR. HEHIAN
. MFOEREE, NEAEEHBRNE. BANERERATE, BinE%
IERER.

EEHH. REERMHEELRBTUSAREEE, AEEES

HEgH: TARREE. FELRE. KEEY. ¥ESY, Br5¥

HERAE: BRI KA, ER. XER

S SRIIRNTRAR:

z sw g | swEN | sEwasw | &%
1 MAGEEER LOS BEHE EoE%

2 WEREREAY LTF BEGE BER&5%

3 BARENSE LL¥ W& EF TEY i
4 | BOERBAIEEE LBP¥ BELE WEEE ik
5 e BB R R LTOOR BEEE WREEE WiE
6 et R RO LCOOR RELE KEER Cip::
7 MAGHESEX LOTMS BELE¥ Bo&¥ A%
8 MANThELR TIPOOR W& FEER g
9 i FeTh R TOPOOR BEE® EEG® w3k
10 Je AR EE LO0SC WEER Lyl

11 HIFSMER LOF BfEEE 4 H[ i
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12 HlEEWikF OOF HEEE FEER AJik
13 ERRTRES AIS BEH¥ KEEE wi%
14 EHR R FERF BELE TELE w[ ik
15 R R EBER QS &H¥ TEHGE Al
16 WOt BE Rk R LTF BAEE HEast¥ Al
17 TR AT UM BEEE RERE¥
18 BT M UF BEER BERLE
19 | PTHERTARRIHER UTM WEEE TEEE
4.2.3 fEgpEEH

AR BN RE L AW A IB AT O, AR R REE, EMERETEARERIL TR
b, RPEAEYREREE. NERARRBEAN YATEGEIE. FisothabliE. ¢
HETTRR LB RE R R 25 % O R0 R

T RERCIE 7 0 A PR AR S M R R

® EAUBESEIIX

5 HEES R HEESHNTE &
1 JeB WL

2 MANIHE 10P H[i%
3 ®WHIEThE 00P o] ik
4 WG RE LBC ik
5 BOERRE LT A%
6 BB TNIHE LBOP A%
7 BEALIIE TIOP Tk
8 BT TOOP GIp:
9 BOLBMHEThE LOOP 2
10 BB THEE LWT ik
11 BB/ M LB ik
12 R ES Al i%
12 T EIREY SES A%
14 An R UAS Afi%
15 b2 g OFS o i

4.2.4 RBEYSHE

RETENGRERILESPTSENERE. SEMNTRAIR SR, WT
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TRERFHEE, MABENERS. X TXRCEERFIEEABRREFH
REN LRI N E EHINAE.

4.2,.5 HLEH

CEFHE SR THEEIE:

v RAPBREHE, RERNAFARBRRY
v RD4&ER

v BRASEREAEEE

v HFPER, ARt IRAF%.

v R R BRERTRERAER.

4.3 ZEEAENBEKERFHBRIT5LH,

A IERL AR (WLA—Wave Length Adaptor) & WDM REHBEE AR
5, HEZIHREZE T 1R brv s K Bk ITU-T BTAE AR BRI, IR &
FHFEEHEE. ERMNZERES, RAGKREN/ /% (0/E/0) Mk
F, BIRA PIN Bl APD B P mfk iR G SR BES, 21 3R
ERBELBEZE, FEBLEHBFESANSES, BHEE SRR KR
HMEFATREL, AMBAFEFEAEERNERSES.

HEXANTET, BEARHE WA MR AR, TS mEs. BFRE
Bt S =EAHLEERI T BRI UE SR .

4.3.1 Thee#iR

FRGEM WLA FR —AMRESTH 2 Rt imiBiE i E RO, &1F ORU Ob
L85G Optical Receive Unit) Fl OTU (F&EBATT Optical Transmit Unit), 3t
/T 4 SRR R SFP el R 3R, Hb 2 MEAR R RS, Hoh2
AMES CWDM EBE IR R 88 . P 4. 6 BT7R, 7E CWOM B A 7 CDR (M4
¥ H Clock and Data Recovery) HELEEX 125Mb/s B 2. 676b/s JIEIHIE S
BATEN A LB, HRARESHLRE, 7F FPCA M HI T SeBlE R 5 28!
REo MRE SRR EE TR, CDR BEg S8 BT HESEES. 1ok, 7 WA
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HPERT T — AN REERE R —NMEE R, ST
1 M3 X R TLHI T BE:

v {E5LETHR

v RN/ E T e

v T RERRT IR
2 5% R R BT SE RN T RS
HATRAERE
WEEEESF LRRNE
R s BED
BT XERERE
‘&7 CDR B 7T
US4 SFP Feiith
PR E R
HHMAESHRERFR
FUR A e S TR AL 3. 3V A 2. 5V K,
SPIDER B i 4k SPI R4k,

‘NN N N S N SR

oy VL Ty
any [ '.-'.-{
convar | voregs
14
1T
#

B 4.6 WLA ZThEeiERE
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4.3.2 W

AR A48 WLA BE T ED R, SIEHRIEHRE. SPTDER 4]
FLEE. CDR FELB%. FPGA. X 4EFE. SFP Hithe,

4,3.2.1 AR

AR R UF B IR, 3V sEAN+2. 5V MR, Her+3. 3V & h-48V i
it DC/DC #3#:887=4, BT CDR. FPGA F0 SFP JMi 28R, +2.5V BEay+3. 3V
J@id STEP-DOWN HRBg7=4:, MIFRXNMMEERE. BIMET SPIDER MO
H1+3. 6V AR B T &R,

HE EEBFRAE HIFE, AN TR REY.

kBB e TR e
anf g B|HETEBE (V) PIRTIEE (W)
CDR TZA3015 3.3 4.0 (2X2.0)
FPGA SOLOMON 3.3 1.5
SFP CWDM 3.3 2(2X1)

SFP BW 3.3 1. 6(2X0. 8)
GTXOIMARTLX 2.5 2
| Total 11.1

4.3.2.2 SPIDER &1k

WLA SRISMTEE R O — M BERR b SPIDER MI% A (ASIC) #|ft. X
FEIhEe LB SPI (Serial Peripheral and Inventory) M&5FEH ESC
(Equipment & Shelf Control) 347 iR.
SPI BER —MEEBITHEEY, REBKESC 5HATIERZE GETHR
EH) #TREARNEE, KT AaE.

> 16 AL SBATHE L

> BAERFBEETLISH 64 MMRE
> BITH B ETER IMHz
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SPIDER 7t SPI W& ER M EE, HFNERS/ SR ESNEHGSES,
FHEHBEH 1/0 0 5F 8% ESC ¥k,

SPIDER: A 8 Fe Vi H EARAR B, AR B A4 LDC/DCH k.. XA
LAGRAEZEWLASE RIDC/DCANBE IR TAEMIE T, R e LU SPI B A&/
EEES.

SPI MERfEHN E##& (ESC) M LA FPCA Z MIIEIRMIBFE, HEZ%Hih
—A~ 8 A AR BTN, F W& T AN FPGA M ERH TR
.

BEREEN 3N FWER: BE—NETHNESEY, BT RKRE IR
TEFN. S FHRUEREM ST S i, PR EHFBARIENFE
el ¥IRFWRERESAMEE.

EREEE 2T F-DFVARSFEY, RUTREGSMS
Mot 8B AFINHMEEN, RETERRNEESmT. EFHBREN
W/ EmS, A 17 BRRETIEERRE, H “0” BEFHTHRASRE.
He 700k riEseht. ADD [7:0] BB ATLAIRE 256 25 7E 28 Htt.

ADD [7:0] o D (7:0]

SP1 TX MASTER
m‘ﬁf‘j [ ADD X 1 DATA X | [ummy rnexiADH _ .. - -
lllllll 1 IS ) i T A I 1 PR T 1
SP) RX MASTER
[Echp SmawriTe |[ Echo ACEX ][ Echo DATAX |- .- -

Bl 4.7 SPI H#1F
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ADD [7:0]

SPI TX MASTER
Cmd READ
1

Ao 3. 3

[, .4°5

lxl A L ll_l 1 IAIDDIY] 1

SPI RX MASTER

IDurnmy or naxtADq —_—
| T Y Y T T 1 e R

i | IO/ T | L2 o P I

Kl 4.8 SPI i&#1E

SPIDER ROt T 4 6 AZ3H4T I/0 30 (3O A, B, C. D), Bibixee ey
LI BERE. SENGSES. MO ARNBRESAGTHEEER R, MEoc

A1 D n) DA A7 b B A A\ sk
Spider port description L

Startup

Name Type Description Port | Pin
values
CARD_TYPE_O IN Card Type bit &0 (CID: O) A-0 43 11
CARD_TYPE_1 IN Card Type bit #1 (CID: 1) A-1 4 (1
CARD_TYPE_2 IN Card Type bit #2 (CID: 2) A-2 15 |0
CARD_TYPE 3 IN Card Type bit #3 (CID: 3) A-3 47 [0
CARD_TYPE_4 IN Card Type bit #1 (CID: 4) A-4 8 [0
CARD_TYPE_5 IN | Card Type bit #5 (CID: 5) (MSB) A-5 49 |1
AL 2V IN 2V power supply failure alarm, active low | B-1 58 |1
AL 3V N 3V power supply failure alarm, active tow | B-2 58 |1
GA_RESET ouT Reset to FPGA, active high B-3 60 10
RED._OFF ouT Red led is t‘urned fm (pir set low) by B4 61 |o
software during software reset
Green led is turned on (pin set low) by
GREEN OFF ouT software when card configuring 1is|B-5 62 |1
finished
AL_PS IN NAND of AL 2V and AL_3V,active high c-0 T4
SPI_CONF_EN OUT | Select SPI as FPGA download EEPROM | C-2 76
programming interface , active high
RESTART 2V OUT | Turns off +2.5V step down, active high | C-5 79
GA_OE OUT | Enables control FPGA outputs, active | D-1 88
high
SPI_NCONFIG ouT Initiate control FPGA configuration b-5 g3 10
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TTWLASE I AT R, EHRRESCAT LURFEVI W LA T M Bt . T2 JrififE
BH|&R:

Spider {I &M
CS# Component Function
0 2Kbit EEPROM Remote Inventory EEPROM ifj]7)
1 CONTROL FPGA WLA Alarm and Control registers ij ]
2 SPT to JTAG conversion | Configure the Control FPGA via SPI bus i/
components
3 2Knit EEPROM Additional information access )

BE, MTHEREARTS, REWHRIEHREDEDERRIATR. BA.
e LR UL AR SR/ R B R A R R TR E. ATiEMEL
FEMIKBOXLE R, WLA # BT+ T —/ 256 F75 4 EEPROM, #R2 AZfE
{EBJE (Remote Inventory), HTFHHIXERER.

4,3.2.3 FPGA

FPGA SolomonRWLASE FAI—MEHIFPGA, HIEZHIBAVLAR, HAMER
HEFOWLAZ A1 A R D . HEEDRERLE:
v RNERE FRBIEEE, HIEALA_HWF, AL_2V, AL_3V
7] P R4 LIRSFPEIER 5%, BIELOS, TXHE, AEM
AR BT
1 IFJSFP EEPROMfI{E B
BER SR BB LA R, WEERHEE
TR EE) W E CORE R L F
foBAT R
BT RSB R AL REE R
SEATSPLE L, 4SPIDEREIH &S S04 “17 &, ESCATLATWLALL FIFPGA%F 47
BiHTEEHRE.

N N N N N

T £ iHFPGAR) &5 77 88 A FIHIA «
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" Control FPGA registers list =

@ | Type Bit7 Bit6 Bith Bit4 Bit3 ! Bit2 Bitl Bit0
Reset
0x00 | R/W Leave | Leave | leave | iy | General
to” 07 Lo’ 07 to’ 0’
ALARM
0x01| R | PSFAIL | AL2v | AL_3V Protect
state
LEDS
ox02 | 7/% 90S Channell | Channel?
(YELLOW (YELLOW) | (YELLOW)
FPGA FIRMWARE RELEASE
0x03 { FPGA [irmware major release | FPGA firmware minor release
SFP EEPROM information reading
0x06 | R/W EEPROM  ADDRESS OXAOH VALLE
0x07 | R/W EEPROM  ADDRESS 0XAZH VALUE
0x08 | /¥ CWDM CWDM BW BW
SFP1 SEp2 SFP1 SFP2
0x09 | R EEPROM DATA
CWEM CWDM BW BW
SFPL SFP2 SFP1 SFP2
0x0A | R o .
READING | READING | READING | READING
STATUS STATUS STATUS STATUS
0x0B
0x0C
0x0D
0x10
0x11
0x12
0x13
0x14
0x17
0x18
0x19
OxLA
0x1B
0x1C

Optical modules
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M o
CWDM CWDM BW BW CWDM CWOM BY BW
OxID| R L0S1 LOS2 LOS1 LOS2 Tx X 11X faule2
faultl fault2 faultl
CWDM CWDM BW BW
OxIF| R SFP SFP SFP SFP
PRES1 PRES2 PRES1 PRES2
0x20| | | l
User bit rate limiting
0x29 | R/W Channell bit rate threshold configuration
0x2A | R/W Channel2 bit rate threshold configuration
1
Channell | Channel2 | Channell gl-l‘a;nnetZ
Bit rate 1t rate
0x2B R unlock unlock threshold | threshold
Alarm Alarm alarm
alarm
0x2C R Channell User bit rate report
0x2D R Channel2 User bit rate report
MATRIX PROGRAMMING
0x30 | RV | MATRIX PROGRAMMING WORD
PROTECTION CONFIGURATION
PROTECTION TYPE SELECTION
0x36 | R/W [2:0] PROTECTION CONFIGURATION[3:0]
LOOPBACK CONFIGURATION
0x37 | R/¥ Channell | Channel2 Left Left Channell Channel2
X Loopback | Loopback | to > 07 | to ” 0’ Mode mode
X LR EI SRR T -
1 BAL

Solomon FPGA FFFE8EH) 0x00 FHRIE/EF O, HTX WLA & Ei—LB84
L. ZFIRIEEE A 00000000,

Solomon reset register dascfiﬁtiOn

Bit & Name Description Active
7 | R/W Must be left to '0 NA
6 | R/W Must be left to '0 NA
5 | R/W Must be left to '0 NA
4 | R/W Must be left to "0 NA
3 | RW Must be left to '0 NA
2 | RW Must be left to '0 NA
1 R/W MARTIX RST when set to high generates a reset pulse to 8x8 matrix 1
o |raw | GENERAL RST When activ?, all FPGA Solomon are in reset state 1
except register 0x00and SPI block
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2

0x01 £ E—D

HigiH, ﬁik&@ﬂ*w ﬁ%%ﬁﬁmmmm

Solomon alarm regist&r éescriptlon

Bit # Name Description Active
7 R | ALIM Active when one of the local power supplies (2.5V, |1
PS_FAIL 3.3V) is in failure

6 R [ 2V FAILURE | Active when the 2.5Y power supply is in failure. |0

5 3V FAILURE [ Active when the 3.3V power supply is in failure. | 0

4tol Must be left to ‘0’ NA

0 SNCP 5PR ON | Active when traffic is switched spare channel 1

3 ERIE AT B
0x02 FITRMAHEBRIE=IT =, Y {E%J 00001011,
Solomon leds register desarlptlan

Bit # Name Description Active

Ttod | R/W Must left to ‘0’ NA

3 R/W | OOS LED When active, front pancl led Out of Service |0
(Yellow) is turned on, indicating the board is in
test status (local loophack, remote loopback,
etc. )

2 R/W Must be left to® O’ NA

I R/W | Channell When active, front pane! led channell Abnormal | O

LED {Yellow) is turned on, indicating channel 1 is in

abnormal status

0 R/¥W | Channel2 When active, front panel led channel2 Abnormal | 0

LED (Yellow) is turned on, indicating channel 2 is in

abnormal status

4 SFP EEPROM & B HEEX
M 0x06 B 0x0A FH 424X SFP EEPROM {5 B KL B4 {E.
5 EEPROM #7788l

I EE EEPROM 158, TEF/NFFE. 0x06 F5HiE EEPROM OXAOH

FAREAE, 0x07 A4 #iid EEPROM 0XAZH FHHEHEE.
6 SFP iRk

0x08 FA IR T ML # SFP MIRIIA DO . 58 4 LA 7 fABER A
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“17, HAAEA 000000007,

‘Solomon SFP module seléction ‘register description

Bit & Name Description Active

7 R/W | CWDM  SFP1 | When active, the CWDM SFP module 1 will be |1l
Selection selected

6 R/W | CWDM  SFP2 | When active, the CWDM SFP module 2 will be 1
Selection selected

) R/W | BW SFP1 | When active, the BW SFP modulc 1 will be selected | 1

Selection

1 R/W | BW SFP2 | ®hen active, the BW SFP module 2 will be selected | L
Sclection

3tol | R/W Must be left 1o ‘07 NA

7 SFP Btk EEPROM $UE EBU A A

NO

rite r;gislnr
0x06h,0x07h,
0x08h

Reuad regiater
0x0%h

YES

& 4.9 SFP EEPROM iy i e &

8 itk
0x1D 3| 0x1F EH BB E B HA L.

9 LOS &%
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47 0x1D BoR SFP MR L0S (EEE%) RERRE. Hirew

A “00000000”,

Solomon SFP module LOS and Tx fault register description

Bit # Name Description Active
7 R | CWDM ¥hen active, the CWDOM SFP module of channellis in | |
LOS1 Loss of signal
) R | CWDM When active, the CWDM SFP module of chanmel? is in | 1
1.0S2 Loss of signal
5 R | BY LOSL When active, the B¥ SFP module of channellis inLoss | 1
of signal
4 R | B¥ LOS2 When active, the BW SFP module of channel? is inLoss | L
of signal
3 R | CWDM When active, the CWDM SFP module of channell |1
Tx faultl transmit fault
2 R | CWDM When active, the CWDM SEP module of channel2 | 1
Tx fault2 transmit fault
1 R | B¥ When active, the BW SFP module of channell transmit | 1
Tx faultl fault
0 R | BW When active, the BW SFP module of channel2 transmit | 1
Tx favultl fault

10 BBRENER

T OxIF &4t SFP & frfs BiRA D, Eﬁﬁté‘fﬁﬂa “00000000”

Solomon SFP module presence reg:Lster descr:ptmn

Bit ® Name Description Active

7 R CWDM SFP When active, the CWDM SFP module of channell is | 0
PRES1 presence on the board

G R CWDM SFP ¥hen active, the CWDM SFP module of channel2 is | 0
PRESZ presence on the board

5} R BW SFP When active, the BW SFP module of channell is |0
PRES1 presence on the board

4 R B¥ SFP When active, the BW SFP module of channel? is |0
PRESZ presence on the board

Jto|R Must left to 0 NA

0

11 HERTREE

0x29~0x2D FWRMEH 7 LLrRe R H.

B 1 AEIE 2 PR TR E .
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Bit rate threéshold e-onfigiiis’ei'ﬁi; o S
Bit7 to|Bit4 | Bit3 |Bit2 |Bitl|Bit0]Bit rate
bit5 ; threshold
125Mbps
155. 52Mbps
200Mbps
2T0Mbps
522. 08Mbps
1. 0625Ghps
1. 24416Gbps
1. 250Gbps
2. 125Ghps
2. 48832Gbps
2. bGbps
2. 67Ghps
No limit

L_, _Other Reserved

12 RYEFENLEETRER
P R LA S TIPREY, Ox2B I ROB L R BB R R IR E
B, HEWHSLEEA “000000007,

Reserved

Default

value
‘000’

-

— ] e | e

— =)ol |oc] —

Lonnlll Bl Bl el Bl B B N o B [ o B o T [ one S o S e
e e [ (S O OO =(=a]les|a
=D | O~ |— oo l—l~|o|l=]—]|c
—lio|lo|l—|o|l—loalrlao|lacl—|ol|lcs

unlockﬁalarm‘and-bit‘zdté}@h%éshold §%a§h_

Bit # Name Description Active

4
Ttod | R Must left to’ 0’ NA
3 K | Channal} ¥hen active, the CDRs can not lock to the input |1
unlock signal of channel 1
alarm o
2 R | Channel2 When active, the CDRs can not lock to the input |}
unlock signal of channel 2
alarm
1 R | Channell When active, the user’ s bit rate of channell is| 1

bit rate | over channel 1 bit rate threshold
threshold

alarm

0 W R | Channel2 When active, the user’ s bit rate of channel 2 is ! 1
hit rate | over channel 2bit rate threshold
threshold
alarm
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13 thdg R E

0x2C 1 0x2D 4 AU FMEIEIE 1| FIEE 2 R IM, HFFERNH
FIH A5 0x29 HF.

14 X

W& ETTH G4 —Matrix Read # Matrix Write——F] T-iRHUAIE B 8x8
TXAEMEE. KXEMHEEE 47 AMFEY, 030 FHAHEEFRH.

15 RiFHLHIRCE

0x36 F R THRERFRA . SREEH “000000007. WRE SNCP {RiF,
WABIEE T 4R CWDM BB 2 EE#F. &4 0x01 M 0 3R 450R

Protection configuration register - address 0x36

Active

Bit # Name Description
6 R/W | PROT_SEL[2:0] WLA protection type selection: NA
to When 000=>no protection
4 ¥hen 010=> E-SNC
When 100=>0-SNC with splitter
3 R/W | PROT_CONFIG[3:0] | WLA protection configuration: NA
to ¥hen 1XXX=>force Lo main
0 When 01XX=>force to spare

¥hen 0000=>automatic protection

7 SNCP R4 T, A S Sl T 4 FERE 2 %4, F7E58 0x01
[ 0 £ 4577 2 BARAS

SNCP protection status

Bit # Name Description Active
0 R SCNP SPR ON Active when in case of SCNP protection, traffic | 1
is switched spare channel
16 #[EIARCE

0x37 FHAHTREFERRA. SEEH “00000000”,
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loop back configuration:

Bit # Name Description Active

7 R/W | Channell When active, indicate loop back mode occur in| !l
Loopback channel 1

6 R/W | Channel?2 ¥hen active, indicate loop back mode occur in |l
Loopback channel 2

5 R/W It must be left to 0’

to

4

3 R/W | Channell When “01”, the remote loopback will he selected ! NA
1o Mode in channell,

2 When “10”, the local loopback will be selected
in channell,

When “117, the local-remote will be selected in
channell

1 R/W | Channel2 ¥hen “01” , the remote loopback will be selected | NA
to Mode in channel2.

0 When “107, the local loopback will be selected
in channel2.

When “11”, the local-remate will be selected in
channel2

4.3.2.4 Matrix GTX08 AF X 4ERE

Matrix GTX08 8x8%% XHERFR—MASICH: ), H—EFISiGe BiCMOSA AL,
B R A2, T6b/ s BB 5 ST B MAT AL, B FWLAR HSooErEl. X,
RFFIhE. FHE SHREE BIFPCATSPTE: D B HET 8= ).

8x8 Matrix inputs. connection -

In Name Description

| CWDMRX_D2 CWDM receiver data output2
3 CWDMRX_D1 CWDM receiver dala ouputl
—5 BWRX_D2 BW receiver data output2

7 BKRX_DI B receiver data outputl

8x8 Matrix mitmd_;s coniiection _ 5

Cutput Name Description

0 BCDR_D1 Output to BW CDR1

2 BCDR_D2 Dutput to BW CDR2

5 CWDMTX_D1 Output to CWDM transmitterl
7 CWDMTX D2 Output to CWDM transmitter?
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4.3.2.5 WeMYEKE

VAR EBERE— NS HEEAFN K ERSE, AFRE%.
FIRTEhRE . BB, 1 BB (KBS, X 100Mb/s~
2. 67Gb/sZ |A4E{a] Eb e )5 S 3E9T3R (Recover, Reshape and Reclock: iR
wE, BF, EEN) 4H,

EWLARITLRH2ACORG ., AT EGFESHRZA M2 AT HELE,
FINREFSHEE, FREAESCEHIRUMERTEE 7RG HIALERES.
Eefp 3 FFPLLIR AR B WFPGATS .

LHCREPIT A RBBURALOS (EHER) HEI, FPCAM ISR FHERE
0o WIRCDRAXTHAM RE, FPGAKHRHIZ|ME R E A\ LI R8P, B TFRIER
{f47 (E-SNCP) FYe-FMEBERYT (O-SNCP) W A, MERHEHMEER,
R B R LA A 14 2BECORIC B A R .

4.3.2.6 F % SFP LR

F P o SFPIHOR 38 B — BB AR KO8 TOEMR R, STRFIVEIR . WLABLR A
SFPYGIEU R 284k E/OFNO/BRs #e s . SPPRLER AT LAT (M3 PR PR AOIR 3R . 4450
PEREHKRETRE. SPPRIF TIEMER+3.3V, THERERRBAN0 C~
+70° C, WEBEW—AXRIC HekE DAEEPROM, FILUREFEBRNEI ESHEA,
DUMEM S RAT . Bln X RF A2 TE100Mb/s~2. 67Gb/sZ 8] f5 5 .

ST I T %

BY trﬁﬁ_sﬁ:eive: -pin: out S

Pin number Symbol Description
1 Veel [ransmitter ground
2 Tx fault Transmitter fault indication
3 Tx disable Transmitter disable
4 MOD-DEF2 Module definition 2
5 MOD-DEF1 Module definition 1
6 MOD-DESO Module definition ¢

Select full between full or reduced

7 Rate select . )
Receiver bandwidth
LOS Loss of signal
VeeR Recelver ground

10 VeeR Receiver ground
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11 VeeR Receiver ground

12 RD~ Inv, Receive data out
13 RD+ Receive data out
14 VeeR Receiver ground

15 VeeR Receiver power

16 VYecT Transmitter power
17 VeeT Transmitter ground
18 D+ Transmit data in
19 TD- Inv. Transmit data in
20 VeeT Transmitter ground

4,3,2.7 CWDM 3 SFP Y 248

CWDMB# FJSFP (Small Form Factor Pluggable) W& 8%%E4SDH. FIbl Kk
M (Gigabit Ethernet) FMM4FiMIE (Fiber Channel) FIIRBMAR CGFMEL
AEAMS) M, EFSNAFECWMEEIREK. Bob, BT A KSFP
W LIMIT-EMSA (Multi-Sourcing Agreement) RS, IHEBIEAMTEE AR
o> A5 37 2R 8 ——P INADAPD.

SFPI A 88 S ##SFP MSA (Multi-Source Agreement) H5E S I AT I8 W B L
FRHERSFPEATIDR M RIEGE R, WA FR. &0, AT MU RHMmE
B. 55h, —HSFPRYUR BB R AN M AW IEE D, i LmtiyiE
ZEESE, NWRERBRE. REER. REDE. BRHES. EX-BAH
WLARD, B AR FLETTIRE.

4.3.2.8 I'C &
SFP W& 2 & — MR 5B ATHE O RY EEPROM, 80 5 I'C hill e & &,

HE BN TFRR. H4 SCL R EHURHIIREHES, i SDA B2 — X RS
o

c e s
, - - - 4a
oo iooc ol
oo 3 " : T
- - SLAVE F
i 1 ADDRESS —_ — .
.o AW R
IRECTION ACKNCWYLEDGEMENT
Bt SIGNAL FROM N
__,| I RECHVER !
ACKNOWLEDGEMENT v
SIGHAL FROM Lo
scL . W Ja NUEVLWL NWE s\ o ’ .
N ACK ACK N
STOP CONDITION
il I ﬁEPEATEDfRE —m| _OR REPEATED

K 4.10 I'C Bt
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WO LR B ATHE O 5 FPGA HH3E, FPGA L —A4™ 1°C MLV A4 4F EEPROM AR
FIHAME B . %5 R SPI BERRIEFIME R4 . SOLOMON FPGA M &7
IS B W F BT R

Veo

WDM sFP |-SRAL ﬁ
Modute1 | SCLI .

WOM SFP | Shad
Modulez SCL2
oA Saoleman
ISl FPGA
| B&W SFP !—5““
WLA Module2 SCL4

Bl 4.11 T°C Bk 5 FPGA #:0
4.3.2.9 SFP UL M

SFP #R5k #7H —5| jif MOD_DEFC, 'EFERBEIRPE A H M. WLA £ %5
BISCHL SFP ARERAEA R M ThEE . FERRIITEIFTR. R A N BEENEETE, 0
ZHEMEAEE SFP BB, R, MREET SFP AL, A RETREARAF.
MERAE T LURIT T A SATREER AW A R TRCE T SFP R,

£t
NOD_DEFD ﬁn
L

=

SFP Host
Module Board

P 4. 12SFP HEHLAE A7 6
4.3.2.10 HPH#RRE

WLA SAEA T —ANELER) COR SR B S M A SEmE R, LUERGIA
PR —MEHIRITTHE) COR & T R AP LR R TI 8, —
HisHl R o ME COR iR EMA R SEE L, ©B LBMAS S HibaRR
FEARRRRTTR. WRWAESHLSRET T RE, BHRITTHCHROL
B LBMERR. ZHF, FHEEXBEAEGRE, REARTLHFEHEH
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KRB ol S BT ZHRE -

po: R
No. Protocol Bit rate (Mbits/s)
1 Fast Ethernet, FDDI 125Mbps
2 STML/0C3 155, 52Mbps
3 ESCON/SBCON 200Mbps
4 Digital Video Channel-HDTY 270Mbps
5 STMA/0C12 622. 08Mbps
6 Fiber channel 1. 0625Gbps
7 (C-24 1. 24416ibps
8 Gigabit Ethernet 1. 23Gbps
9 Fiber channel 2. 125Gbps
10 STM16-0C48 2. 48832Ghps
11 STMLB/0C48 with FEC 2. 67Chps

THEEEMACHETMAGS LSENREE, HEEE SOLOMON FPGA b
SR RS R SOLOMON FPGA #.

i hoit

i=0
Kas Lockes
HAg 7% LI meport Lo = Aakn
e ne lwork )

Cai nol
culch
Aee
RIT.

4.13 WErRBERREE
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4.3.2. 11 RPHLEH

TEERNIXE ODM K&+, RETHERYF . —METRIEERF (SNCP),
— AR EFHBRS (OMSP). HAPFRESRI B WA R4, FRERRF
(0 H R RTE NI B, BAIEY OADM ERFH R . RYEAE
PR EK, 4> BITT LR B FRERR Y (E-SNCP) AL T MR (0-SNCP),
ZEBALS (FEER) HEESME.

WLA BHE e 8x8 A8 X HERER 3L E-SNCP.

1 &+ TRE

W% EFRE RLAKSLE R E , MCWDMBE RIS T 2R P omi ka9 28,
7 B WA FE P S B0 i £ S5 B CWDM A T 48 LB AT

HALE A TS W RE R ERO0AMB & T . R BT MO B,
243 | O SR ECE Ak 4 BT, EE 2RO AT AR E DG T AR A
FEHABARE, ZEFHREW T EUR.

Matrix

4. 14 s EFEANRGERRE

2 I EIRE

YTk FREI AL A T BW SFP BEERER IR, A P imBl B IME S & e
OB AR R S i, DUE RS ALK SFP M3k, E-SNCP #&
AP AGHITIERFERE.
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FIFE, WABERAREROTURIRE. & X EEEEDNT BFT.

B4, 15 IR R A EE R E

3 TmAERE

iz s S EIRE R F T CWDM SFP M85 FIHIR, CWDM M8 IS B 25

SCAL R B R — BOR MR BT R B0, LU R R 0T LR SFP Seilith,
E-SNCP A P AR A F#HITERFEREE,

R, FAMEEMEEEBHTURTES. X ERNRE N TR .

CWDM ZHORKBIN R S B X EREER LS, DLETIR,

@ EARE AT E-SNCP R F.
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BXBEXHEMHMEEW T EFRR:

i
inpid :- i yl '-'-. ™ |output

B4, 16 iwEEE R U AR

4 ETHAEEE

s s A FRIM BW f1 CWDM MBIH, ##E0% BW HH

CWDM i BIRI 15 5 4 BIER 1B 2[R — A SFP MREIR S o FIRE,

[El#E A, A B T BE-SNCP #ix.

IR

Alarms usage in Local-resote Loopback Configuration

Alarm (1) Actior
HREXD | A0 shtdown BW TR
CWIMES T LA shutdown CWDH Tx|
|
[ | 1 1 wn 4
| | W




88
Matrix

B4, 17 /i EAR R 2 XA A

5 E-SNCP

BT MEEGY (E-SNCP) REBBEERMAAIE “ R ” posEns, Hx
KiEs, FEEER RN BRI Y, MESCR R L&A= Sh
M —BE. E-SNCPIEFHWLAS LIIAICNDMIB R 38, —NRRBEN A, F—1%%&
. REMRITCOMB R &5 B RS ERBFPE. EXMEET, &8
MR PR B AR ERE.

FEE-SNCPRZF T, WLARUSOLOMON FPGARESZRFER{EM: BB AR, B
TRARLEHETT B3R, ERABRT, YT LU I3 X5 FE % CWDM
RX1EKCWDM RX2FE & - e ) 4 BIBW TX1. 7EEIZIEF, FPGARRAECWDM RX1EKCWDM
RR2HILOSE B H ATV WFRFR.

Alarms usage in E-SNCP with auto mode

H: AHEER, BERPFAEEERTEN.
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General Alarms usage in E-ENCP Configuratico

Alarm (1) Arclinm

i LR T Shutdien DWOM Tel sl DWDIN T
Wil U ST ONT & CY MR I Shutohoen W T2l

ERCNT OSEE W' & CWPNRXE LOS Shutdown BW Tzl

Lsar Input

+ |

1 | |
IR ! : | | o CADM
outpat ™ :NT '-L“ *laatput
i i 8+x8 1
: Matrix

I

1

1

ol a T
/ it

Y»
GBI r*

user oulpul

kA }
inout 1‘"

FE4. 18 ESNCPHA AT XA BB

6 O-SNCP

KFPERR (0-SNCP) RIEXEERA “IHRIRNL” HRE. 75RILH,
ESEN D ERENRE ST BIHARE, TSR, BB BRERNE
HFEW{ES. O-SNCPRIZI TWLAZL LRI CHDMIL & 38, —MEE N/, B—
MNAER . RERIECHDME 380 & B R A R EURHB1E .

FEO-SNCPRY A, WLAKJSOLOMON FPGARESZBGRMEREM: WMplfn gy, =
HRAMMALR T AR . EBMBEAT, RET LU HIFPCATE £ 4 15 BY
TX1ERBW TX23TJFEoRHl. 72 HEhEA T, FPGAMRIECWDM RX1ECWDM RX2MLOS
EEHITITARXH. WTFEHT.




meﬁmﬂﬁ’!ﬁtﬂw &l

Alarm (1)

Action

CWDMEY D LUsg oot CWDMENZ LOS

URIMEXZ LUSE not CWDMEXT LOS

CHOMEX | Lisg CWDMEXY [

Mot CWIMEY] LOSE not OWDMEXZ L

E: AEREN, BERTHESEROTEN.

General Alarms usage in 0-SNCP Configuration

Alarm (1)

Action

LIWEX1 L0S

Shut down CWDN Txl

IWRXL 105

Shutdown CWEM Txd

CWIMEX L1 Lirs

Shutdown BY Tx]

CRDMENE Lok

Shutdown IR Tx2

output

' i i ' fatiat
usar 3 —_f -— "."- T autput
| ; ' 1 i !

1] H H i

1] H I |

i i - i t "

| ; W
T .
axa

) Matrix =S

i : ! ¥ | Cwmg

' - . —- . T output

i 1 ] !

i | . 1

i H 1 H

] )
user | A i ol

e

......

1

| e
1 input

4. 19 OSNCPEE HAX X FERE &

7T BUHEE

WLARTEF AR T :

¢ EEREEE
HAERE T
R IR AT B S

¢
&>
< SFPHEBRE AR T
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BEE VLA FHLELR

SR =FEHRS, BFIHSER T WLA SR R SR S RN
BT, R TRV, BiET B RERE, EXEENREET
120, B, BEF—APHBITHBIE, FONAREE. TERMER
FERRET WLA PHLETRRRM S 0L, FLScnE 5. 1 B,

B 5.1 HHlEyE

5.1 JURAFH

5.1.1 §ikid&

FEHLAA BT I BRI T RTRs
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& SES

Je it BT R Agilent86142B

SDH 2344 Anritsul570A

BT AR X Anritsul632C

T 28 Agilent86100

eIh&E T WWG OLP-15C

ph!-‘—*b—ib-li—il'—‘%

N WWG OLA-15A

5.1.2 §AIE

FEMAIRE W
R TR,
#iz 50km FEEERT LOS P,
T BRI 0,
#3 COR
. 3%, BW F0 CWDM 8
LB BT B # R = ANRF IR B FHEAT , R IR B Ak i
B 5.2 Fizmo

Stabization fine

A A

+55°

——

Iy Maasuras
/ G
1¢Cinin
Sliizaton tre. _#
5.2 BATF R R A &
5.2 ORISR

BATE SEXF WLA BAE: DHEREHHT TIRR, T B WLA Je8: O P BRI fE
#H.

-

14 Cimin
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Bl 5.3 #EOREAAEEE
WLA #5357 2 4> CWOM 47, WAL UEE 8 MRERKZ PR SFP
RS, B RRE S REYAEYL. TEEX 1490nm LR
BB RIELA R RHR LR .
HRALA BRI E T R ST BZHRA LOS A IR AL BEM
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~10°CE+55°CAALET, 78 1 X 107 R IER &4 F BN RBUE D T-23dBm, T
WHHEN-18 dBm; idERLh A L0S HEIIRBEEL T RERTHNEK.

RIEVLHME M RAMETHRRRER. HAEMRENRAE N E. #TH
RERAKNBARAEHAE, FUEKNEEREENALAER. B 5 4~
5.6 Rop THEME. TRAFRIFFTHKRE ., 20dB BRALEMEIL. B
5.7~5.9 FH T AFEE TREMPECLATEER.

#Z-10CHE+55°CYEAM, WKES 4.26nm, DT RIFERK Tnn; HkL
9. 6dB, KT ERE 8.2 dB; ILAEMHIELLY 40 dB, WA T R IHEKH) 8. 2 dB

WA REH, SHEOMRIHHEERRARITER.

1. Rx Mt e
LT
TEST ITEM SPEC - RES[{
-10C +25C +55°C
R BEFeBER=1X 10" <-18dBm -23.2 -23.6 -23.0
I @RER=1 X 107 >-3dBm >3 >-3 »-3
LOS 11/ <~25. 5dBm -27.6 -28.1 -27.5
2. Tx it fE
RESULT
TEST ITEM SPEC
B -10C +25°C +55C
A -5, ~ (A
KR R (A-5.5mm) ~ ( 1488, 29 1490, 75 1492. 55
+7. 5nm)
20dB %% <lnm 0.27 0.4 0.3
ek Dy ] »30dB 39, 32 42.73 40. 15
H=pirt* >8. 2dB 10. 49 9. 87 10. 43
e ITU-T G.957 0K 0K OK
wom R

-8a.a1

147330

1
TE ke

El 5.4 HiEFfte - 10C
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OFB Bource Toat (Tral
ol

255
* Wass kg th 1400 7% nm niz e i bR 040 nm
Mscke Dffact ~1.4E nm 42.73 dB t 2000 am
ae . ..
T ,,,,,"‘E',’,:U;!J{“L' s IS NS
100

7002
S0 mses - 1480 85
L5315 L0 A1 rmn  Genw ~@&1.33 diim
VD, 3.0 k& AT 6D ma Ay 1S
] 3 ’
5.5 JilFHEer25C
OFB Source Tesi (TrA) St Bared 0.72 ren Teab apgiituche Q.18 dBm
Prak W plength  14BZEE nm  Cener O7fset L0 am Seweaitin D30 nm
Fhacks Ofact _AEBnm  GMER 40,15 48 ot 2000 B
1179
[ETC TSRS SO o =i JLEL ). SRR NS S G —
Y
-2821 o :
101003
rineg
-
-40.21 ¢ ph bl
-88 21
U8 e el 149237 [ 1203 %
RE Bt nm Rems  —3G 84 dBm n e
e 55 ke a7 195 ms ava ON “temr 130

B 5.6 Hikkife+55C

REVIER (RED FMi%E CWDM REXEONNSHER. RINMKTE
T RIABLE M T 1490nm K JEERZEHRE, THE 5. 7~5.9 B THE
0C-48/STM-16 ERERUR (LESHH) FTHERSGE. U EMARSERESR,
FERANTEESREA, LA BB O AEVMMEREREE ITU-TG. 957 A XHlE.
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CECTT | e _ﬁ-*‘“
[ )i ) e e e ]

5.8 HRRIFstte+25C
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Fle Eon Yaw Seip Likie oo BO0GT Waveiams | [Whcm 20000 of 0000 L
@[ R| = [ | € | arsis | AcaMada] - e ] (B Cic oo ﬂ.'-'d?“ !‘ﬂ—i—i
i 2 = o '

A R R IR B B e
B 5.9 BERPEE55C

5.3 fHHM AR

PR BB LA SDH -4 404 Pl P A5 SR, 3T WLA REETAR S IR 48 A
FHWR. atRillmmASER. Russl. e aREnKn
(B R EGMAE IR E -

AkEE TR E WA 5. 10 Bir.

RARTT T
3 BN FP SN T
d i _.['rn:ms [_4.. CWOME_Th £ A0EN PN
wi
i - 3 T CwDmE ks =1
ommbie A0
Ll
R MATRX i
B SFP WDia BFE. ,
uz W2 —.[X—ML}-—-.. cwoan T MY LD s
w2
PWE Tu WO i .
iy At
CRU
S0chen cole
Loy ] an
108 At L -
SN arohaer
;;&,Q kL] o
—eiebie A6
SOokwn cyiia

5. 10 R EiER TR A
TREDFRREE RT3 WLA BRERTERIAS R, BFERARSIER.
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WHES). Bl b Bl R K HREEIRE.

. _ SR

WEIRE W -10T +25°C +55°C
ITU-T G. 958

LEh 2% N - I - & 5-

¥ ER GR-253-CORE WA 5-11 R 5-12 A 5-13

- ITU-T G. 958

S 3 i — n - n -

BatE K CR-253-CORE KHE 5-14 K 5-15 HB 5-16
ITU-T G. 825
GR-253-CORE 0. 068UIpp 0. 06UIpp 0. 075Uipp

okHz-20MHz<1. 5

SEEh | ITU-T 6. 825

-253-COR
(l}gﬂzﬁg()M:zE « | 0.028UIpp 0. 0025UIpp 0. 0033Uipp
0.15
. <1 X T
IR gfgh\ 0 0@12 hours 0@12 hours 0@12 hours

I. Vi 1kd-\E .'._l_'_|||||_-_ TP

W lollles loler s

Bl 5. 11 MAEB)EME-10C
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E '
750

—

VO ] P evreg

B 5. 13 A E 3 A BRe+55C
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_ CTMIG-FLGED] (LM -V ] I e )

[Fasult Titie

5.15 1 &){£ Ka+25°C
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—F__I_1 MEN¥ T'j
Ik T

AL R

T-'_:l._' far table

Foin
lask takle

Latting tima

B 5. 16 #15)f£84@+55°C
A FIE B &4 T REED:
() FEEATHRBETEEA, LA MMARSIARBL ITU-T G.825 X} STM
RN HER,
OEBAN THEBETEEA, LA BESHERBEEIEE ITU-T 6. 958 Xf STM M

BBOMER.

5.4 THEEHIR

DIEE IR B OSNCP. LOS. {RiP (M jal iR, 7 LOS [IFRANR.
5.4.1 OSNCP. LOS {3 #m ) 5K

OSNCP. LOS. {83={3#ent B RRANR B AREEDE 5. 17 FiR.

5.4.2 LOS I'TFR &K

LOS [ P8 SRR AN 8 & FEH 0 5. 18 A
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e
==

OSNCF LOSond

switching time test

B 5. 17 RIFEBAHDERE

&

: QSMCP
LOS threshold tesi

A 5. 18 LOS &8I BHAERER
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RESULTS

ELECTRICAL TESTS SPEC
Channsl 1

Switching time over 50 km' -crjtl s < | ms < 1 ma 1 ma

LS on breok aver 50 km Must be delecied _ oK oK OK
Channel 2 1

Switchang hme over 50 km = 50 ms t] ma < 1 ma < 1 ma

LOS on break over 50 km Mussl be delected OF. oK | ok
CDR Lock 1 i .

125 Mbps - 27.1 Must oute-lock O oK OK
.!.55.52‘ Mbps - 21 Must oulo-lock oK Ox QK
200 Mbgs - 271 Musi oulo-dock oK oK oK
:'_?_0 Mbps - 771 Mus! oute-lock oK oK oK
622,08 Mbps - 27-1 Mot autodock oK OK oK

1,0625 Ghps - 27.1 Must aule-lock oK OK OK

1,24416 Gbps - 2.1 Must oule-lock oK oK oK
rl_.iiGthl. 7.1 Musl aula-lock OK OK :‘J;_
(2,125 Gbps - 2.1 Must outadock oK oK oK
;.iaaa_? Ghps - 2.1 Must oule-lock OK oK OR
?,5 Ghps -2“-1 Must outo-lock OK oK oK
2,67 Gbhps - 27.1 Must oute-lock oK oK oK

Unit

Siart ofter 10 mun in lemperature Al Nu-m_;_G-FF E'K_ 0K OK
Shell supply sel bo min [-J4Y) All Alarms OFF I oK OK (974
Shelf supply sel lo mx [-T2V) Al Alorma OFF oK OK _;DK _

BHAAS R KB, OSNCP, LOS. {RIPEIHRRTIAIAI LOS [TFREINIF AR ESL

wItHEKR.

5.5 &if

L1Xf VLA BMISEAR, HREH, RATRH X SEE G ENILE
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HEl, SRZCHRDEABAMRGTE, ERH. JbF, BRI M
HEESERTHMXARAMLR. RN, ZREEANE HEH 2005 FES it
GRF I, F2 LTRSS TR AFNER LETEE RRBRE. &
AB N ETEZOCDEABRZ —, SMETNEFERFRB T ERGROH
BEETE] . RGN NSRRGSR MM ST/, FHRECuERRL. 5T CWM
AR, THEH#—PHIT/AEM W16 B M RS (BKIEHEM 12700 3|
1610nm) AIBFRIFIZER CWOM R 45 CHsR A B 8 LA HOR AR CWDM R4 I,
At I O el 5 S ol A R R A 1 TR
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