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First-Author Papers in English

No. Title Journal/Conference Vol. (No.), Pages Date Remark
1 Smgle longitudinal mode operation of long, integrated passive Applied Physics Letters 46 (11), 1028-1030 | Jun. 1985
cavity InGaAsP lasers
A monolithically integrated InGaAsP/InP photoreceiver operating [ European Conf. Optical Communication i
2 with a single 5 V power supply (ECOC) '87, Helsinki Vol.1, pp. 39-42 Sep. 1987
3 A_monolllth|cally integrated InGaAsP/InP photoreceiver operating |EEE Trans. Electron Devices 35 (8), 1284-1288 | Aug. 1988
with a single 5-V power supply
4 1 K_b|t InGaAsP/InP optpelectronlc memory with a function of I00C '89, Kobe Paper 20C3-2 Jul. 1989
optical parallel processing
5 Limitation _factor of the bandwidth for InGaAsP/InP monolithic 3. Lightwave Technology 7 (12), 2059-2063 |Dec. 1989
photoreceivers
: International Topical Meet. Photonic Switching .
6 |[Photonic Parallel Memory (PS) '90, Kobe Paper 12D-3 Apr. 1990 | Invited
7 An InGaAsP/InP_ optoeleptronlc memory with a function of CLEO '90, Anaheim Paper CMI6 May 1990
addressable optical erasing
8 |Integration of 1024 InGaAsP/InP optoelectronic bistable switches | IEEE Trans. Electron Devices 37 (7), 1630-1634 | Jul. 1990
9 |1 Kbit OEIC Memory Optoelectronics Conf. (OEC) '90, Chiba Paper 12C4-3 Jul. 1990 | Invited
10 Integra_tlon of In(_BaAsP/Ir_lP optoelectronic bistable switches with IEEE Electron Device Letters 11 (10), 442-444 Oct. 1990
a function of optical erasing
11 | 256 bit parallel XOR gate operating with optical input and output |IEDM '90, San Francisco Paper 28.5 Dec. 1990
12 Optical mtgrconnecnons and optical digital computing based on IEE Proceedings-J 138 (2), 67-74 Apr. 1991 | Invited
the photonic parallel memory (PPM)
Optoelectronic approach to optical parallel processing based on |SPIE's International Symposium on Optical i .
= the photonic parallel memory (PPM) Applied Science and Engineering, San Diego Paper 1562-03 Jul. 1991 (Rliiee
14 Large §cale integration of a photonlc parallel memory (PPM) with I00C '91, Paris Paper WeC6-5 Sep. 1991
reduction of power consumption
Dynamic set and reset operations with a single optical beam for . i
15 an InGaAsP/InP optoelectronic latching device IEEE Photonics Technology Letters 4 (5), 483-485 May 1992
16 InG_aAsE/InP optoeleqtronlc integrated devices and circuits for Doctoral Dissertation, Kyoto University May 1992
optical signal processings
17 Dynamic optical reset latch (DORL): A novel cell of the photonic Optoelectronics Conf. (OEC) '92, Chiba Paper 16C3-3 Jul. 1992 | Invited
parallel memory (PPM)
18 | Photonic parallel devices with memory and logic functions e Elin Qapan-Germany F.‘?T“”? on Sem|_conductor Nov. 1994| Invited
Information Technology, Hiji, Oita Session 2
19 A commc_)n—anode §urface—emlttlng laser with a backside guiding CLEO/Pacific Rim '95, Chiba Paper ThO1 Jul. 1995
hole for fiber coupling
20 P.asswe- optical allgnment .of stacked multi-fiber tapes to a two- IEDM '95, Washington, DC Paper 22.8 Dec. 1995
dimensional surface-emitting laser array
21 A surface-emitting laser array with backside guiding holes for IEEE Photonics Technology Letters 8 (4), 494-496 Apr. 1996

passive alignment to parallel optical fibers




The First First-Author Paper (’85/6)

Singfe longitudinal mode operation of long, integrated passive cavity

inGaAsP lasers

K. Matsuda, T. Fujita, J. Ohya, M. Ishino, H. Sato, H. Serizawa, and J. Shibata
Central Research Laboratory, Matsushita Electric Industrial Co., Lid., Moriguchi, Osaka 570, Japan

[Received 1 February 1985; accepted for publication 11 March 1985)

We propose a new 1.3-um wavelength InGaAsP laser—the integrated passive cavity (IPC)
laser—and demonstrate its device performances compared with conventional lasers fabricated
under simifar procedures. The long IPC laser {3.55-mm-long passive cavity), as well as the short
IPC laser, exhibited single frequency oscillation even just above the threshold, and the maximum
ratio of longitudinal main to submode exceeded 30 dB. They also showed favorable effects in the

oscillation frequency stabilization.
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tan ¢, = fidq), (1)
with
fldo) = rolrt — 1jsin o/ [7,(1 + r3) + roll + ri}cos d0]. (2}

Here, &y = 4mrngly/A, &, = 4mn,l,/A, and A is the oscillation
wavelength in vacuum. The relations of A vs tan ¢, and f(¢,)
are shown in Fig. 5(b) with [, = 3553 um, [/, = 400 um;
n, = 3.215,n, = 3.41;r, = 0.2, r, = 0.1. Each cross point of
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The Last First-Author Paper (’96/4)

A Surface-Emitting Laser Array with Backside
Guiding Holes for Passive Alignment to
Parallel Optical Fibers

K. Matsuda, Member, IEEE, T. Yoshida, Y. Kobayashi, and T. Chino

Abstract— A simple method of coupling parallel fibers to a
surface-emitting laser (SEL) array is proposed and demonsirated.
The SEL chip has guiding holes on the backside which are aligned
precisely to the SEL mesas on the front side. Optical coupling can
be achieved by simply inserting fibers to the guiding holes. A 4 x
3 array of common-anode SEL’s with guiding holes is fabricated
and assembled in a face-down manner. Three fiber tapes each of
which includes four fibers are coupled to the array. The average
of measured coupling efficiencies to multimode fibers is 35.0%
and further improvement can be expected.
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The Last Co-Author Paper (’97/3)

Improvement of Coupling Efficiency for Passive Alignment of
Stacked Multifiber Tapes to a Vertical-Cavity Surface-Emitting Laser Array

Yasuhiro KoBayasHI, Kenichi MATSUDA, Toyoji CHINO, Takayuki YosSHIDA and Kenzo HATADA
Semiconductor Hesearch Center, Malsushita Electric Industrial Co., Lid.,
3-1-1 Yagumo-Nakamachi, Moriguchi, Osaka 570, Japan

(Received September 9, 1996; accepted for publication November 1, 1996)

High-efficiency coupling of stacked multifiber tapes to a vertical-cavity surface-emitting laser (VCSEL) array
is demonstrated. Three fiber tapes, each of which includes four multimode fibers, are coupled to a 4 x 3 VCSEL
array simply by inserting fibers into guiding holes fabricated on the back side of the substrate. Mirrorlike smooth
floors of the holes are formed by electron cyclotron resonance reactive ion beam etching, which results in great
improvement of coupling efficiency. | The average measured coupling efficiency is 81.3%.

Jpn. J. Appl. Phys. Vol. 36 (1997) pp. 1872-1875
Part 1, No. 3B, March 1997
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Characterization of Surface-Emitting Lasers
with Backside Guiding Holes for Fiber Coupling
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First-Inventor and Drafting US Patents

No. |Application No.| Filing Date | Patent No. | Issued Date | First Inventor Title of the Invention
1 473562 1990/2/1 5014096 1991/5/7 | Kenichi Matsuda Optoelectronic !ntegrated circuit with optical gate device
and phototransistor
2 640278 1091/1/11 | 5095200 | 1992/3/10 | Kenichi Matsuda | CPtogectronic memory, logic, and interconnection device
including an optical bistable circuit
3 826727 1992/1/28 5233556 1993/8/3 | Kenichi Matsuda [Optoelectronic memory and logic device
4 100076 1993/7/29 5315105 1994/5/24 | Kenichi Matsuda [Optical operational memory device
5 193448 1994/2/8 5434939 1995/7/18 | Kenichi Matsuda [Optical fiber module with surface emitting laser
6 669952 1996/6/25 | 5774616 | 1998/6/30 | Kenichi Matsuda tii”;'acr?]”educmr laser module and method for fabricating
7 | 9274107 | 1999/3/23 | 6395577 | 2002/5/28 | Kenichi Matsuda Egr‘;tgdetec“”g device and method of manufacturing the
8 9/442 548 1999/11/18 6384459 2002/5/7 | Kenichi Matsuda | Semiconductor device and method for producing the same
9 | o0/449538 | 1999/11/29 | 6392283 | 2002/5/21 | Kenichi Matsuda s:r?]tgdetec“”g device and method of manufacturing the
10 9/525,837 2000/3/15 6617568 2003/9/9 | Kenichi Matsuda | Side-face incidence type photo detector
11 9/611,143 2000/7/6 6399967 2002/6/4 | Kenichi Matsuda |Device for selectively detecting light by wavelengths
12 9/711,959 2000/11/15 6404947 2002/6/11 | Kenichi Matsuda | Demultiplexer and demultiplexer-receiver
13 9/862,504 2001/5/23 6586718 2003/7/1 | Kenichi Matsuda |Photodetector and method for fabricating the same
14 9/982,717 2001/10/18 6458620 2002/10/1 | Kenichi Matsuda | Semiconductor device and method for producing the same
15 10/94,643 2002/3/12 6525347 2003/2/25 | Kenichi Matsuda [Photodetector and unit mounted with photodetector
16 10/121,997 2002/4/12 6627516 2003/9/30 | Kenichi Matsuda |[Method of fabricating a light receiving device
17 10/357,343 2003/2/4 6909083 2005/6/21 | Kenichi Matsuda [Photodetector and unit mounted with photodetector
Photodetector and method having a conductive layer with
18 10/438,840 2003/5/16 6740861 2004/5/25 | Kenichi Matsuda |etch susceptibility different from that of the semiconductor
substrate
19 11/795,791 2006/3/7 7560684 2009/7/14 | Kenichi Matsuda |[On-vehicle imaging device
20 12/427,332 2009/4/21 7868286 2011/1/11 | Kenichi Matsuda [Mounted imaging device
21 | 10/350,182 | 2003/1/24 | 6941046 | 2005/9/6 | Susumu Koike r'?i‘éit‘r’)"a"e'e”gth semiconductor laser source for optical
22 | 11/76,946 | 2005/3/11 | 7362935 | 2008/4/22 | Susumu Koike Ezﬁt‘ga"e'e"gth semiconductor laser source for optical
23 | 12/280,603 | 2007/3/14 | 7773646 | 2010/8/10 | Daisuke Ueda gfé‘a'ifonducmr light source and light-emitting device drive
24 12/65,991 2007/7/9 7738525 2010/6/15 Daisuke Ueda [Semiconductor laser and method for fabricating the same
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1. Physics for advancing novel devices
BEELLTERBLABELLEVEIZIEETORELNEIICRZ S,
O0=mE: FERXRTNA AR LU 2— ERIFZITORE

[Hi82] Abraham Harold Maslow: “The Psychology of Science” (1962) —
It is tempting, if the only tool you have is a hammer, to treat everything

as If it were a nalil.

2. Patents for marketing new products
AT RZE T LG WIEBIEIZET S, BEA TIL,
OOzgl#&: [#EFEMNMEKEIHRER I TORES

[#8#L] 35 U.S.C. § 154: (a) In general. (1) Contents. —
Every patent shall contain... a grant... of the right to exclude others from

making, using... or selling the invention throughout the United States.

3. Prospects for innovating the business
ReRtEK, = CNFETOIEER LIZHKEZED
O0zEE: MEERRR L S— RETSITORS
(i8] HEMEARIRK DB F bR
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