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-3 dB modulation bandwidth and current -l"
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smaller aperture VCSELs — have a slightly smaller maximum f; g

— at a much smaller electrical power

— at a smaller current density
P. Moser, ..., D. Bimberg, Invited Talk Photonics West, San Francisco, CA, USA, SPIE 9001-2 (2014).
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Modulation bandwidth and current density -l"
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850 nm VCSELS ',.,
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P. Moser, ..., D. Bimberg, Electronics Letters, vol.48, no.20, pp. 1292-1293, 2012.
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25 Gbit/s back-to-back (BTB) operation 7.,
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Record energy-efficient
directly modulated VCSELSs

P. Moser, ..., D. Bimberg, Electronics Letters, 48(20), 2012.
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High bit rates, tow

ard long MMF distances
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[1] P. Moser, ..., D. Bimberg, IEEE Photonics Technology Letters, 25(6), 2013.
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optical interconnect opportunities

[

very-short-reach (VSR) optical interconnects: <2 m
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after: S. Borkar, Proc. IEEE Optical Interconnects
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optical interconnect opportunities

J.A. Lott et al., Proc. IEEE
Summer Topical (July 2002).

24 TX + 24 RX @ 20 Gbit/s = 0.96 Th/s

J. Perkins et al., Optics
Express, 16(8) (Aug 2008).

e
g

U-L-M Photonics.GmbH

N. Li et al., (IBM) OFC 2010, paper OTuP2.
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VCSELSs on
CMOS
MEMS
silicon

flexible plastic
fabrics
and more

BiCMOS

Photonics
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Temperature stable L-I with minimum |, at ~70°C
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the L-I characteristics are ~constant with Temperature (°C)
temperature from 25 to 85°C near threshold

H. Li, P. Moser, ..., D. Bimberg, Photonics West, San Francisco, CA, USA, SPIE 9001-10 (2014).
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up to 42 Gbit/s error free transmission -..,

non-return-to-zero (NRZ) modulation best optical eyes
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Received optical power (dBm) .¢ @

bit error ratio = BER
define “error-free” as a BER < 1E-12

H. Li, P. Wolf, P. Moser, ..., D. Bimberg, unpublished (2014).
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38 Gbit/s error-free BER tests 25 to 85°C -l.,

best energy efficiency
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H. Li, P. Moser, ..., D. Bimberg, Photonics West, San Francisco, CA, USA, SPIE 9001-10 (2014).
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Energy efficiency vs. temperature N/

at 38 Gbit/s

o - - = Highly temperature stable
energy dissipation per bit

H. Li, P. Moser, ..., D. Bimberg, Photonics West, San Francisco, CA, USA, SPIE 9001-10 (2014).
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