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tegrated circuits, 2nd ed., ser. Wiley series in microwave and optical engineering.
John Wiley & Sons, Mar. 2012.

[204] Z. Zhang, D. Jung, J. C. Norman, P. Patel, W. W. Chow, and J. E. Bowers, “Continu-
ous tuning of gain peak linewidth enhancement factor from negative to positive
with p doping in InAs QD laser on Si,” in 2018 IEEE International Semiconductor

Laser Conference (ISLC). IEEE, Sep. 2018, pp. 1–2.

[205] H. Dorren, X. Yang, A. Mishra, Z. Li, H. Ju, H. de Waardt, G. Khoe, T. Simoyama,
H. Ishikawa, H. Kawashima, and T. Hasama, “All-optical logic based on ultrafast
gain and index dynamics in a semiconductor optical amplifier,” IEEE Journal of

Selected Topics in Quantum Electronics, vol. 10, no. 5, pp. 1079–1092, Sep. 2004.

[206] M. L. Davenport, S. Skendzic, N. Volet, J. C. Hulme, M. J. R. Heck, and J. E. Bowers,
“Heterogeneous silicon/iii–v semiconductor optical amplifiers,” IEEE Journal of

Selected Topics in Quantum Electronics, vol. 22, no. 6, pp. 78–88, Nov. 2016.

[207] PhI-group, “Phisim v3,” Eindhoven University of Technology, https://sites.
google.com/tue.nl/phisim/home, Apr. 2020.

[208] TeraAnalysis., “Quickfield,” https://quickfield.com.

[209] M. Gagino, “Optical phased arrays for LiDAR sensing based on InP integrated
photonics,” Ph.D. dissertation, Eindhoven University of Technology, Eindhoven,
The Netherlands, 2025.

[210] E. Gini and H. Melchior, “Thermal dependence of the refractive index of inp
measured with integrated optical demultiplexer,” Journal of Applied Physics,
vol. 79, no. 8, pp. 4335–4337, Apr. 1996.

[211] H. Tanobe, Y. Kondo, Y. Kadota, K. Okamoto, and Y. Yoshikuni, “Temperature
dependence of refractive index in ingaasp/inp for the design of a temperature
insensitive arrayed waveguide grating (ti-awg),” in Technical Digest CLEO/Pacific

Rim ’97 Pacific Rim Conference on Lasers and Electro-Optics. IEEE, 1997, pp.
283–284.

[212] A. Waqas, D. Melati, Z. Mushtaq, B. S. Chowdhry, and A. Melloni, “An improved
model to predict the temperature dependence of refractive index of inp-based
compounds,” Wireless Personal Communications, vol. 95, no. 2, pp. 607–615,
Nov. 2016.

[213] J. Hazan, S. Andreou, D. Pustakhod, S. Kleijn, K. A. Williams, and E. A. J. M. Bente,
“1300 nm semiconductor optical amplifier compatible with an inp monolithic
active/passive integration technology,” IEEE Photonics Journal, vol. 14, no. 3, pp.
1–11, Jun. 2022.

https://sites.google.com/tue.nl/phisim/home
https://sites.google.com/tue.nl/phisim/home
https://quickfield.com


[214] H. Carrère, V. G. Truong, X. Marie, R. Brenot, G. De Valicourt, F. Lelarge, and
T. Amand, “Large optical bandwidth and polarization insensitive semiconductor
optical amplifiers using strained ingaasp quantum wells,” Applied Physics Let-

ters, vol. 97, no. 12, Sep. 2010.

[215] L. Tiemijer, P. Thijs, T. van Dongen, R. Slootweg, J. van der Heijden, J. Binsma,
and M. Krijn, “Polarization insensitive multiple quantum well laser amplifiers
for the 1300 nm window,” Appl. Phys. Lett., vol. 62, no. 8, pp. 826–828, Feb. 1993.

[216] A. R. Zali, R. Stabile, and N. Calabretta, “Design and analysis of novel o-band
low polarization sensitive soa co-integrated with passive waveguides for optical
systems,” IEEE Photonics Journal, vol. 14, no. 5, pp. 1–10, Oct. 2022.

[217] G. Guekos, Photonic Devices for Telecommunications. Springer Berlin Heidel-
berg, 1999.

[218] G. Agrawal and N. Olsson, “Self-phase modulation and spectral broadening of
optical pulses in semiconductor laser amplifiers,” IEEE J. Quantum Electron.,
vol. 25, no. 11, pp. 2297–2306, Feb. 1989.

[219] M. Heck, P. Muñoz, B. Tilma, E. Bente, Y. Barbarin, Y. Oei, R. Nötzel, and M. Smit,
“Design, fabrication and characterization of an InP-based tunable integrated
optical pulse shaper,” IEEE J. Quantum Electron., vol. 44, no. 4, pp. 370–377, Apr.
2008.

[220] V. Moskalenko, “Extended cavity passively mode-locked lasers in indium phos-
phide generic integration technology,” Ph.D. dissertation, Eindhoven University
of Technology, Eindhoven, The Netherlands, 2016, ISBN 978-90-386-4017-4.

[221] A. Villeneuve, M. Sundheimer, N. Finlayson, G. I. Stegeman, S. Morasca,
C. Rigo, R. Calvani, and C. De Bernardi, “Two-photon absorption in
In1−x−y Gax Aly As/InP waveguides at communications wavelengths,” Applied

Physics Letters, vol. 56, no. 19, pp. 1865–1867, May 1990.

[222] J. Mørk, M. L. Nielsen, and T. W. Berg, “The dynamics of semiconductor optical
amplifiers. modeling and applications,” Optics & Photonics News, vol. 14, no. 7,
pp. 42–48, Jul. 2003.

[223] Z. V. Rizou and K. E. Zoiros, Semiconductor Optical Amplifier Dynamics and Pat-

tern Effects, J. Piprek, Ed. CRC Press, 2017, vol. Handbook of Optoelectronic
Device Modeling and Simulation.

[224] A. Sobhanan, A. Anthur, S. O’Duill, M. Pelusi, S. Namiki, L. Barry, D. Venkitesh,
and G. P. Agrawal, “Semiconductor optical amplifiers: recent advances and ap-
plications,” Advances in Optics and Photonics, vol. 14, no. 3, p. 571, Sep. 2022.

[225] K. Lawniczuk and D. Lenstra, “Four-wave mixing in monolithically integrated
multiwavelength lasers manufactured in a generic technology platform,” IEEE

Journal of Selected Topics in Quantum Electronics, vol. 21, no. 6, pp. 749–754,
Nov. 2015.

[226] S. Kyatam, D. Mukherjee, H. Neto, and J. C. Mendes, “Thermal management of
photonic integrated circuits: impact of holder material and epoxies,” Applied

Optics, vol. 58, no. 22, p. 6126, Jul. 2019.



[227] S. Kyatam, S. I. Maslovski, H. Neto, L. N. Alves, and J. C. Mendes, “Estimation of
maximum temperature and thermal crosstalk between two active elements in a
pic: development of a thermal equivalent circuit,” Applied Optics, vol. 59, no. 28,
p. 8866, Sep. 2020.

[228] P. R. Norton, “Photodetectors,” in Handbook of Optics, 2nd ed., M. Bass, Ed.
McGraw-Hill, 1995, vol. I, ch. 15, pp. 15.1–15.100.

[229] L. M. Augustin, R. Santos, E. den Haan, S. Kleijn, P. J. A. Thijs, S. Latkowski,
D. Zhao, W. Yao, J. Bolk, H. Ambrosius, S. Mingaleev, A. Richter, A. Bakker, and
T. Korthorst, “InP-based generic foundry platform for photonic integrated cir-
cuits,” IEEE J. Sel. Topics in Quantum Electron., vol. 24, no. 1, pp. 1–10, Jan. 2018.

[230] A. Haug, “Band-to-band Auger recombination in semiconductors,” Journal of

Physics and Chemistry of Solids, vol. 49, no. 6, pp. 599–605, 1988.

[231] L. Coldren and S. Corzine, “Diode lasers and photonic integrated circuits,” in
Wiley Series in Microwave and Optical Engineering. John Wiley & Sons Inc.,
New York, USA, 1995, ISBN 0-471-11875-3.

[232] A. L. Kellner, A. R. Williams, X. S. Jiang, and P. K. L. Yu, “High saturation inten-
sity InGaAs/InP waveguide photodetector,” in Lasers and Electro-Optics Society

Annual Meeting, 1993. LEOS ’93 Conference Proceedings. IEEE, Nov 1993, pp. 191–
192.

[233] J. E. Bowers and Y. G. Wey, “High-speed photodetectors,” in Handbook of Optics,
2nd ed., M. Bass, Ed. McGraw-Hill, 1995, vol. I, ch. 17, pp. 17.1–17.29.

[234] A. R. Williams, A. L. Kellner, X. S. Jiang, and P. K. L. Yu, “InGaAs/InP waveguide
photodetector with high saturation intensity,” Electronics Letters, vol. 28, no. 24,
pp. 2258–2259, Nov 1992.

[235] J. Schlafer, C. B. Su, W. Powazinik, and R. B. Lauer, “20 GHz bandwidth InGaAs
photodetector for long-wavelength microwave optical links,” Electronics Letters,
vol. 21, no. 11, pp. 469–471, May 1985.

[236] P. J. Winzer and R.-J. Essiambre, “Advanced Modulation Formats for High-
Capacity Optical Transport Networks,” Journal of Lightwave Technology, vol. 24,
no. 12, pp. 4711–4728, Jan. 2006.

[237] G. Agrawal, Nonlinear Fiber Optics. Academic Press, Oct. 2012, chapter 3.

[238] D. Hutchings, M. Sheik-Bahae, D. Hagan, and E. van Stryland, “Kramers-Krönig
relations in nonlinear optics,” Opt. and Quantum Electron., vol. 24, no. 1, pp.
1–30, Jan. 1992.

[239] G. E. Betts and J. C. Cartledge, “Overview of optical modulators and the proper-
ties that affect transmission system performance,” in Broadband Optical Modu-

lators. CRC Press, Nov. 2011, pp. 93–126.

[240] X. Pang, O. Ozolins, R. Lin, L. Zhang, A. Udalcovs, L. Xue, R. Schatz,
U. Westergren, S. Xiao, W. Hu, G. Jacobsen, S. Popov, and J. Chen, “200
Gbps/Lane IM/DD technologies for short reach optical interconnects,” Journal

of Lightwave Technology, vol. 38, no. 2, pp. 492–503, Jan. 2020. [Online].
Available: https://ieeexplore.ieee.org/document/8943295/

https://ieeexplore.ieee.org/document/8943295/


[241] F. Koyama and K. Iga, “Frequency chirping in external modulators,” Journal of

Lightwave Technology, vol. 6, no. 1, pp. 87–93, Jan. 1988.

[242] P. Bravetti, G. Ghislotti, and S. Balsamo, “Chirp-inducing mechanisms in Mach-
Zehnder modulators and their effect on 10 Gb/s NRZ transmission studied us-
ing tunable-chirp single drive devices,” Journal of Lightwave Technology, vol. 22,
no. 2, pp. 605–611, Feb. 2004.

[243] L. Thylén, U. Westergren, P. Holmström, R. Schatz, and P. Jänes, “Recent develop-
ments in high-speed optical modulators,” in Optical Fiber Telecommunications

V A. Elsevier, 2008, pp. 183–220.

[244] W. Yao, “Towards a high-capacity multi-channel transmitter in generic photonic
integration technology,” Ph.D. dissertation, Technische Universiteit Eindhoven,
Eindhoven, the Netherlands, Jan. 2017.

[245] F. Fiedler and A. Schlachetzki, “Optical parameters of InP-based waveguides,”
Solid State Electron., vol. 30, no. 1, pp. 73–83, 1987.

[246] S. Sze and K. K. Ng, Physics of Semiconductor Devices. Hoboken, N.J.: Wiley-
Interscience, 2007, chapter 2.

[247] M. Izutsu, Y. Yamane, and T. Sueta, “Broad-band traveling-wave modulator using
a LiNbO3 optical waveguide,” IEEE Journal of Quantum Electronics, vol. 13, no. 4,
pp. 287–290, Apr. 1977.

[248] R. Alferness, S. Korotky, and E. Marcatili, “Velocity-matching techniques for inte-
grated optic traveling wave switch/modulators,” IEEE Journal of Quantum Elec-

tronics, vol. 20, no. 3, pp. 301 – 309, Mar. 1984.

[249] R. G. Walker, “High-speed III-V semiconductor intensity modulators,” IEEE J.

Quantum Electron., vol. 27, no. 3, pp. 654–667, Mar. 1991.

[250] G. Gopalakrishnan, W. Burns, and C. Bulmer, “Electrical loss mechanisms in
travelling wave LiNbO3 optical modulators,” Electronics Letters, vol. 28, no. 2,
pp. 207–209, 1992.

[251] S. H. Lin and S.-Y. Wang, “High-throughput GaAs PIN electrooptic modulator
with a 3-dB bandwidth of 9.6 GHz at 1.3 µm,” Applied Optics, vol. 26, no. 9, pp.
1696–1700, May 1987.

[252] D. M. Pozar, Microwave Engineering. John Wiley & Sons, Nov. 2011, google-
Books-ID: _YEbGAXCcAMC.

[253] G. Ghione, Semiconductor Devices for High-Speed Optoelectronics. Cambridge
University Press, 2010.

[254] R. Walker, “High-speed electrooptic modulation in GaAs/GaAlAs waveguide de-
vices,” J. Lightwave Technol., vol. 5, no. 10, pp. 1444–1453, Oct. 1987.

[255] J. A. Hillier, A. Meighan, Q. Hu, H. Chen, W. Yao, R. V. Dommele, L. Augustin,
M. Wale, and K. Williams, “320 Gbps co-planar stripline Mach-Zehnder
modulator on a generic indium phosphide integrated photonics platform,”
Optics Express, vol. 33, no. 7, pp. 15 081–15 094, Apr. 2025. [Online]. Available:
https://opg.optica.org/oe/abstract.cfm?uri=oe-33-7-15081

https://opg.optica.org/oe/abstract.cfm?uri=oe-33-7-15081


[256] J. W. Shi, C. A. Hsieh, A. C. Shiao, Y. S. Wu, F. H. Huang, S. H. Chen, Y. T. Tsai, and
J. I. Chyi, “Demonstration of a Dual-Depletion-Region Electroabsorption Mod-
ulator at 1.55 µm Wavelength for High-Speed and Low-Driving-Voltage Perfor-
mance,” IEEE Photonics Technology Letters, vol. 17, no. 10, pp. 2068–2070, 2005.

[257] T.-H. Wu, Y.-J. Chiu, and F.-Z. Lin, “High speed (60 GHz) and low-voltage-driving
electroabsorption modulator using two-consecutive-steps selective-undercut-
wet-etching waveguide,” IEEE Photon. Technol. Lett., vol. 20, no. 14, pp. 1261–
1263, Jul. 2008.

[258] H. Fukano, T. Yamanaka, M. Tamura, and Y. Kondo, “Very-low-driving-voltage
electroabsorption modulators operating at 40 Gb/s,” Journal of Lightwave Tech-

nology, vol. 24, pp. 2219–2224, 2006.

[259] S. Dogru and N. Dagli, “0.77-V drive voltage electro-optic modulator with band-
width exceeding 67 GHz,” Optics Letters, vol. 39, no. 20, pp. 6074–6077, 2014.

[260] M. Chacinski, U. Westergren, B. Stoltz, R. Driad, R. E. Makon, V. Hurm, J. Rosen-
zweig, J. Li, and A. G. Steffan, “Transceiver modules utilizing travelling-wave
electro-absorption modulator,” in 2010 Conference on Optical Fiber Communi-

cation (OFC/NFOEC), 2010.

[261] M. Chacinski, U. Westergren, B. Stoltz, L. Thylén, R. Schatz, and S. Hammerfeldt,
“Monolithically Integrated 100 GHz DFB-TWEAM,” Journal of Lightwave Tech-

nology, vol. 27, no. 16, pp. 3410–3415, 2009.

[262] O. Ozolins, M. I. Olmedo, X. Pang, S. Gaiarin, A. Kakkar, A. Udalcovs, K. M. Engen-
hardt, T. Asyngier, R. Schatz, J. Li, F. Nordwall, U. Westergren, D. Zibar, S. Popov,
and G. Jacobsen, “100 GHz EML for High Speed Optical Interconnect Applica-
tions,” in ECOC 2016; 42nd European Conference on Optical Communication,
2016.

[263] R. Freund, M. Nölle, M. Seimetz, J. Hilt, J. Fischer, R. Ludwig, C. Schubert, H.-
G. Bach, K.-O. Velthaus, and M. Schell, “Higher-order modulation formats for
spectral-efficient high-speed metro systems,” in Proceedings of SPIE, vol. 7959,
2011.

[264] Y.-J. Chiu, H.-F. Chou, V. Kaman, P. Abraham, and J. E. Bowers, “High extinction
ratio and saturation power traveling-wave electroabsorption modulator,” IEEE

Photon. Technol. Lett., vol. 14, no. 6, pp. 792–794, Jun. 2002.

[265] W. Kobayashi, T. Yamanaka, M. Arai, N. Fujiwara, T. Fujisawa, K. Tsuzuki, T. Ito,
T. Tadokoro, and F. Kano, “Wide Temperature Range Operation of a 1.55-µm 40-
Gb/s Electroabsorption Modulator Integrated DFB Laser for Very Short-Reach
Applications,” IEEE Photonics Technology Letters, vol. 21, no. 18, pp. 1317–1319,
2009.

[266] I. Bar-Joseph, C. Klingshirn, D. A. B. Miller, D. S. Chemla, U. Koren, and B. I.
Miller, “Quantum-confined Stark effect in InGaAs/InP quantum wells grown by
organometallic vapor phase epitaxy,” Applied Physics Letters, vol. 50, no. 15, pp.
1010–1012, 1987.

[267] N. Savage, “Thermoelectric coolers,” Nature Photonics, vol. 3, pp. 541–542, 2009.



[268] S. Sumi, K. Naoe, S. Yamauchi, S. Hayakawa, T. Hatanaka, and H. Sasaki,
“High power and semi-cooled (45°C) operation of 1.55-µm 43-Gbit/s electro-
absorption modulator integrated DFB laser,” in 22nd IEEE International Semi-

conductor Laser Conference, 2010.

[269] Y. Nakai, A. Nakanishi, Y. Yamaguchi, S. Yamauchi, A. Nakamura, H. Asakura,
H. Takita, S. Hayakawa, M. Mitaki, Y. Sakuma, and K. Naoe, “Uncooled Operation
of 53-Gbaud PAM4 (106-Gb/s) EA/DFB Lasers with Extremely Low Drive Voltage
with 0.9 Vpp,” Journal of Lightwave Technology, 2019.

[270] G. Li, P. Yu, W. Chang, K. Loi, C. Sun, and S. Pappert, “Concise RF equivalent cir-
cuit model for electroabsorption modulators,” Electronics Letters, vol. 36, no. 9,
pp. 818–820, 2000.

[271] M. Koolen, “On wafer high-frequency device characterization,” Microelectronic

Engineering, vol. 19, 1992.

[272] S. Irmscher, R. Lewén, and U. Eriksson, “InP-InGaAsP high-speed traveling-wave
electroabsorption modulators with integrated termination resistors,” IEEE Pho-

ton. Technol. Lett., vol. 14, no. 7, pp. 923–925, Jul. 2002.

[273] W. Yao, G. Gilardi, M. Smit, and M. J. Wale, “Design and characterization of a
broadband termination resistance integrated in a generic photonic foundry plat-
form,” in Proceedings Symposium IEEE Photonics Society Benelux, Brussels, Bel-
gium, 2015.

[274] O. H. Kwon, Y. T. Han, Y. S. Baek, and Y. C. Chung, “Improvement of modula-
tion bandwidth in electroabsorption-modulated laser by utilizing the resonance
property in bonding wire,” Optics Express, vol. 20, no. 11, 2012.

[275] S. Kanazawa, T. Fujisawa, H. Ishii, K. Takahata, Y. Ueda, R. Iga, and H. Sanjoh,
“High-Speed (400 Gb/s) Eight-Channel EADFB Laser Array Module Using Flip-
Chip Interconnection Technique,” IEEE Journal of Selected Topics in Quantum

Electronics, vol. 21, no. 6, pp. 183–188, 2015.

[276] W. W.-C. Wu, “Design, Processing, and Characterization of High Frequency Flip
Chip Interconnects,” Ph.D. dissertation, Chalmers University of Technology,
2008.

[277] M. Trajkovic, “High speed electro-absorption modulators in indium phosphide
generic integration technologies,” Ph.D. dissertation, Technische Universiteit
Eindhoven, Eindhoven, The Netherlands, 2019, ISBN 978-90-386-4758-6.

[278] G. van den Hoven, “Erbium-doped photonic materials based on silicon,” Ph.D.
dissertation, Universiteit Utrecht, Utrecht, The Netherlands, 1996, ISBN 90-393-
1282-6.

[279] E. Kleijn, D. Melati, A. Melloni, T. de Vries, M. Smit, and X. Leijtens, “Multimode
interference couplers with reduced parasitic reflections,” IEEE Photon. Technol.

Lett., vol. 26, no. 4, pp. 408–410, Feb. 2014.

[280] M. Bachmann, P. Besse, and H. Melchior, “Overlapping-image multimode inter-
ference couplers with a reduced number of self-images for uniform and nonuni-
form power splitting,” Appl. Opt., vol. 34, no. 30, pp. 6898–6910, Oct. 1995.



[281] P. Besse, E. Gini, M. Bachmann, and H. Melchior, “New 2×2 and 1×3 multimode
interference couplers with free selection of power splitting ratios,” J. Lightwave

Technol., vol. 14, no. 10, pp. 2286–2292, Oct. 1996.

[282] L. Xu, X. Leijtens, B. Docter, T. de Vries, E. Smalbrugge, F. Karouta, and M. Smit,
“MMI-reflector: A novel on-chip reflector for photonic integrated circuits,” in
Proc. 35th Eur. Conf. on Opt. Comm. (ECOC ’09). Vienna, Austria, Sep. 20–24
2009.

[283] A. Umbach, D. Trommer, G. Mekonnen, W. Ebert, and G. Unterbörsch, “Wave-
guide integrated 1.55µm photodetector with 45 GHz bandwidth,” Electronics

Letters, vol. 32, no. 23, p. 2143, 1996.

[284] C. V. Poulton, A. Yaacobi, D. B. Cole, M. J. Byrd, M. Raval, D. Vermeulen, and M. R.
Watts, “Coherent solid-state LiDAR with silicon photonic optical phased arrays,”
Optics Letters, vol. 42, no. 20, p. 4091, Oct. 2017.

[285] Y. Kim, L. Kulmer, K. Keller, J. Park, B. A. Abdelmagid, K.-S. Choi, D. Lee, Y. Liu,
J. Leuthold, and H. Wang, “Monolithically integrated optical phased array for op-
tical wireless communication,” Journal of Lightwave Technology, p. 1–11, 2024.

[286] C. V. Poulton, M. J. Byrd, P. Russo, E. Timurdogan, M. Khandaker, D. Vermeulen,
and M. R. Watts, “Long-range LiDAR and free-space data communication with
high-performance optical phased arrays,” IEEE Journal of Selected Topics in

Quantum Electronics, vol. 25, no. 5, p. 1–8, Sep. 2019.

[287] P. Hosseini, P. Agrawal, A. T. Mashayekh, S. Johnen, J. Witzens, and F. Merget,
Focusing Optical Phased Array for Optically Enabled Probing of the Retina with

Subcellular Resolution. Springer Nature Switzerland, 2024, p. 168–175.
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