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Development of 28 Gb/s 1060 nm VCSEL and
Characteristics of Multimode Optical Fiber Link
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#£1 850 nm VCSEL & 1060 nm VCSEL i
Comparison between 850 nm VCSEL and 1060 nm

VCSEL.
Ttem InGaAs/GaAs-based | GaAs/AlGaAs-based
VCSEL (1060 nm) VCSEL (850 nm)
Threshold voltage 117V 146 V
Transparen.t current 20 A/cm? 100 A/cm?
density
Differential gain 40 % 1016 cm2/A 8 % 1016 cm2/A
s dg/d]
Defect propagation 0.01 ~ 0.1 um/h 2~ 10 um/h
velocity (<110>) (<100>)
Photodiode 0.75 A/W 06 A/W
responsivity (InGaAs photodiode) | (GaAs photodioede)
Multimode fiber loss 1 dB/km 2 dB/km
F1be.r chrgmatlc -34 ps/ (nmkm) -90 ps/ (nm.km)
dispersion
Substrate
transparency Yes No
back-side emission
Eye-safety maximum
optical output power +1.5 dBm -22 dBm
(class 1)

2. 28 Gb/s 1060 nm VCSEL DB%E
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K1 1060 nm VCSEL %1k
Device structure of 1060 nm VCSEL.
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X2 LIVHH 7/8%—Fx#6 um
LIV characteristics of device with 6 um aperture.
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Response (dB)
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3  JERBUISERE y =70 ns!
Frequency response of device with y =70 ns-1.

4 VCSEL O i a] #%
Equivalent circuit model of VCSEL.
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Relaxation oscillation frequency as a function of
normalized bias current.
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Frequency response of device with y =100 ns-1.
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7 28Gb/sOT7 AW (a) ££ix y =60 nst, (b) AL y =100 nsl
Eye diagrams at 28 Gb/s. (a) Left: y =60 ns, (b) Right: y =100 ns-l.

3. 1060 nmEB#E{EMMF IC & BT ILFE— NGBk

3.1 1060 nm &&E{t MMF (C & 3 {RixEEk
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eModal bandwidth optimized for 1060 nm
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BER test

e Error detector
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> Optical power meter
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Optical eye diagram
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Experimental setup of transmission test.
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optical engine
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9 1060 nmi# t MMF {5kl 28 Gb/s 7 4 /8% —
(a) /£ : Back to back, (b)#5:500 mfzi%fk
Eye diagrams of transmission test using MMF optimized for 1060 nm.
(a) Left: Back to back, (b) Right: After 500 m transmission.
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Average input optical power (dBm)
850 nm optimized Modal dispersion
compensating fiber

y

10 1060 nm #igsE b MMF % F v 72 {m% 9265 0 BER $5#1%:
vy bL— 28 Gb/s
BER characteristics of transmission test using MMF
optimized for 1060 nm at 28 Gb/s.
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+
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1.E-02 = Test setup offset
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11 1060 nm i@ L MMF 12 & A {5%FEBOBER/NA Y 7
HHAR
BER Bathtub curve of transmission test using MMF
optimized for 1060 nm.
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Received power (dBm)

13 E— Fo#mEMME Y > 7 OBERFE v b L —
325 Gb/s

BER characteristics of modal dispersion compensated
link at 25 Gb/s.
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