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Chip Photos (UCSB)
SGDBR/PICs:

Basic 4-Section 
SGDBR ‘93-’97

Integrated SGDBR-
PD/SOA/MZI with
data and data out
2000-2004

Integrated SGDBR-
PD/SOA/TW-MZI 
2002-2005

VCSELs:

Planarized pillar
’89-’94

Strained AlInGaAs QWs
‘95-’98 Compact CWDM arrays

‘97-’99

Efficient, high-speed
Designs ‘06-’12 

35 Gb/s, 286 fJ/bit record
8 λ into 50 µm fiber core

1st strained @ 850 nmLowest Jth/highest Po
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C. Coldren, et al, OFC, paper MF 60,  2003

J. S. Barton, et al, ISLC, paper TuB3, Sept 2002
J. Regan, et al, Photonics in Sw.,
pap PS.Mo.A1, Sept 2003

SGDBR + MZ à Chirp management Packaged SGDBR (Agility)

Po > 40 mW in fiber
Dl > 40 nm
SMSR > 45 dB
MTTF ~ 350 yrs

Widely-Tunable DBR Lasers +

Agility

3-section Sampled-Grating DBR

Phase

SGDBR + EAM

Theory & Design:  V. Jayaraman, et al, JQE, 29 (6) June 1993

EAM Extinction over 40 nm tuning

B. Mason, et al, IPR, paper RME2, July 1999
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B. Mason, et al, OFC, pap TuL6, Mar. 2000
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VCSELs

(x = .2) n = 5x 1017 

p = 3x1018 (x = .2)

MQW ACTIVE REGION|E| STANDING WAVE

p+  Zn 
DIFFUSED
REGION

n+  Si 
DIFFUSED
REGION

w = 12 µm 

Jth  = 800 A/cm2

R. Geels, et al, OFC, PD31-1, Jan,1990Active Region

>1 mW – CW
<1 mA – Ith

w = 6 µm 

>12 mW – CW
>100 mW Pulsed

Pulsed CW

w = 60 µm 

w = 10 µm

Geels,et al,OFC,1992
First practical powers/thresholds

D. Young, et al, PTL, 5, (2) Feb., 1993

w = 8 µm

First offset gain to improve Temp performance

First Jth  <  1kA/cm2

 

AlGaInAs QWs
w = 11 µm

First highly-strained Active @ 850 nm

80 nm blunt aperture

230 nm x 3 um long tapered

Curves—theory
Points—data

20 nm blunt aperture

1            2           3            4           5           6
aperture radius, µm

First demonstration of lowest-optical loss tapered apertures

E. Hegblom, et al, Electron Letts, 33 (10), May 1997J. Ko, et al, IEEE LEOS, pap TuDD3, Nov, 1996

R. Geels, et al, Electron. Letts., 27 (21) Oct., 1991

(1b)

1988

…

First publication of modal gain enhancement
with gain elements only on |E| maxima


