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/Introd uction

B Characteristics of EML devices are presented in previous

meetlng. http://www.ieee802.org/3/ca/public/meeting archive/2016/03/umeda 3ca 1 0316.pdf

B 25G single channel is requested as the economical
solution of 100G-EPON. Un-cooled DML is desirable to be
a candidate of this solution.

m 25.8G NRZ transmission performances of the uncooled
DML device are shown.

® Waveform quality of DML transmitter
® Influence of 20km fiber transmission
® Output power

B We reviewed 25.8G PMD performance with APD receiver.
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25G DML for 25G Ethernet (1310nm)

m Wavelength 1309.436nm (Tc ~35degC)
m Extinction Ratio 5.0dB
B 20km transmitted waveform isn’t degraded so much.

25.8G Optical Tx Eye (Okm) 25.8G Optical Tx Eye (20km)

[ Ao Limit Test) Waveforms: 201 { Aco Limit Test) Warvefoms: 50
: . A% e
O s i & R R g L A e E e R
oMeasue L4 Mask il oMeaswe 4
current | 325G TOS& M ' b : ' : current i mum M i mum total meas
*Eut.ratiof2y 5.001 ob | total Grms 201 margin 15 % *#Ext .rat inf2)  Eyev 4.95d8 4.7 d8 3 ERCF:2.5%  gopp
Crossing %620 46.2 % | failed smpls 14 mask hits 0 Crossing %3y HREZ Eye? 459 % 46.0 & 3 & Info I
Jitter RHS(2) 1.734 p source margin hits 14 Jitter RMS(%) 2.888 ps  2.577 ps  2.502ps 3
Eye S/Ni2) B.GA ¥ Align: Eye Bound total hits 14 Eye S/N(Iy  Eye? 4.81 4.81 3
100GBASE_LR4 eye mask is applied
SUMITOMO ) ] SUMITOMO
ELECTRIC IEEE P802.3ca 100G-EPON Task Force meeting, Whistler ELECTRIC

24-25 May 2016 GROUP



25G DML for 25G Ethernet (1310nm) cont.

m Extinction Ratio is retuned to 7.0dB
m Wavelength 1309.768nm (Tc ~35degC)

25.8G Optical Tx Eye (Okm) 25.8G Optical Tx Eye (20km)
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Influence of long transmission (TRC)

m DML is influenced by chromatic dispersion more than EML.
® DML Eyes are distorted especially on 1360nm

®m DML is adoptable under 1330nm.
B Additional dispersion compensation technics are needed on 1360nm.

DML
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Simulated TDP with 25G NRZ

B Simulated TDP at 20km based on measured chirp data.
TDP of DML increases extremely above 1.5dB over 1330nm.

B Shorter side of O-Band is appropriate to select for DML. Lowest TDPs
are expected in 1270~1290nm. (+2dB TDP isn't unfeasible.)

Dependence on wavelength of TDP C T —

nnnnn

——DML_ER5_ 20[km]
——DML_ER6_ 20[km]
-=-DML_ER7_ 20[km]

Penalty[dB]

g
55555
sssss

Wavelength [nm]

SUMITOMO ) ) SUMITOMO
ELECTRIC IEEE P802.3ca 100G-EPON Task Force meeting, Whistler ELECTRIC

24-25 May 2016 GROUP




Expected launch power

m Considering average launch power of 25G BOSA with
® LD output power distribution of the typical production lot
® high light coupling efficiency from LD to BOSA (50% or higher)

® Min. +6.5dBm is achievable to be specified. +7dBm is challenging.

Estimated 25G BOSA output power, 25°C
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/Measured BER with APD Rx

B Min. sensitivity -23.5dBm @1e-3 BER with DML (ER is tuned to 5.9dB)

® Min. sensitivity -27.5dBm @1e-3 BER with EML (ER is 10.0dB)
Notes; Sensitivity would be improved 1.5dB from this result by ROSA assembly
optimization or simple equalization.
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/29dB Ch.I.L. with DML Tx+ APD RXx

B Possibility of 29dB channel insertion loss same as 10GBASE-PR30,

Parameter piyc
Un-cooled Cooled
(1) Tx output power min. [dBm] 4 6.5 7 7.5 ER>6dB
(2) Rx sensitivity max. -28 -23 -23 -23 ER>6dB
at BER=10-3 [dBm]
(3) Transmitter and Dispersion 3 2 2 1.5 1280-1310nm
Penalty [dB]
Channel insertion loss [dB] 29 27.5 28 29 (1)-(2)-(3)
10Gbps 25Gbps| Changes from 10G to 25G:
N

Tx Power: 2.5dB increase may possible

Tx Power (min.
( ) 3dB increase is challenging

N
»

Required improvement
FEC, Tx Power or Rx Sensitivity
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(29dB)

‘ TDP: 1dB better spec is possible
TDP '
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Gmmary

B Experimental results and manufacturing data as example are
shown to consider the feasibility of 25G DML transmission.

B DML is adoptable in 1260 - 1330nm to suppress TDP.
Relaxing TDP specification is possible around 1290nm.

B Min. specification of its launch power is expected to be
+6.5dBm. +7dBm is still challenging.

B Possibility of 29dB channel insertion loss is considered using
this DML and APD.

m Further investigation is needed to get higher DML power and
certain characteristics at high temperature.

Thank you
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