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BluGlass achieves new world-record single-mode GaN laser
performance

Highlights

= BluGlass has demonstrated 1.9W peak output power from a single spatial mode 450nm blue GaN laser in
a single monolithic chip

= The world-record demonstrates continued improvement of BluGlass’ two-section MOPA architecture
(master oscillator and tapered power amplifier)

= Supersedes BluGlass’ previous world record single-mode performance of 1.25W of peak output power

= Technical achievement supports BluGlass’ progress across expanding portfolio of customer and
government development programs

Global semiconductor developer BluGlass Limited (ASX: BLG) has demonstrated a new world-record gallium
nitride (GaN) laser single-mode performance — achieving 1.9W of peak output power from a single spatial mode
laser. This milestone represents a 52% improvement over BluGlass’ previous world-record performance of
1.25W;1 of single-spatial mode power.

The record achievement combined a high-performance 450nm single-mode GaN laser with the Company’s
proprietary gain-chip technology; incorporating a single-mode master oscillator with a tapered power amplifier
(MOPA) to scale high-power while maintaining high-precision. BluGlass’ unique GaN gain chips and novel MOPA
architectures provide independent electrical control of the laser and amplifier, enabling optimisation of gain and
beam quality. Testing confirmed 1.9W of continuous amplified peak power, maintaining stable single-spatial mode
emission with a well-defined beam profile and preservation of beam quality at high-power.

This result represents a significant advancement in BluGlass’ development of world-leading, single-mode visible
lasers, further strengthening the Company’s leadership in next-generation photonics solutions for defense,
aerospace, quantum, and advanced industrial applications.

BluGlass CEO and Executive Director Jim Haden said, “Our latest performance milestone highlights the
strong technical progress our team continues to make advancing high-power, single-mode GaN lasers to support
next-generation quantum and defence applications. Advancements in design and fabrication over the past year
have delivered a significant step-up in output power to address the most exacting requirements of our Tier 1 and
government customers.

“These capability advances support BluGlass’ growing commercial momentum and the ongoing conversion of our
US$100 million development pipeline as we turn technical innovation into customer-focused performance
outcomes. GaN lasers are critical to both established and emerging photonics applications, and our world-leading
gain chips create a long-term opportunity for BluGlass to capture market share as next-generation technologies
are developed. Our continued investment in optimising MOPA architecture and epitaxial designs will broaden our
wavelength offering and further improve power output, efficiency, and reliability, supporting delivery across
contracted development programs. BluGlass is also progressing opportunities in emerging applications, including
surface-emitting architectures, with early-stage engagements and proposals focused on Al data centres and next-
generation sensing platforms.”

Developing the next evolution in GaN technology

bluglass.com




Output power of GaN MOPA (450 nm)

Figure 1: Measured output power at various current of the GaN MOPA device, illustrating strong power
growth and 1.9W of peak output power. Figure 2: The two-section MOPA device architecture, highlighting the
independently driven master oscillator and tapered power amplifier configuration.

Figure 3: Far-field measurements at peak power demonstrate single-spatial mode emission and a well-defined
beam profile, indicating preservation of beam quality at higher output levels.

1. https.//bluglass.com/blg-demonstrates-world-record-single-mode-gan-laser/

This announcement has been approved for release by the Board of BluGlass.

*To the best of our knowledge, based on literature searches conducted by the University California, Santa Barbara
(UCSB) and BluGlass, see references below.

References: GaN (Topic) AND optical amplifier (Topic) AND blue (All Fields)
Timespan: 1900-2025. Web of science search January 21,2025

[1] M. A. Reshchikov and H. Morkog, "Luminescence properties of defects in GaN," J. Appl. Phys., vol. 97, no. 6, pp.
061301-1-061301-39, Mar. 2005, doi: 10.1063/1.1862764.

[2] H. Morkog, "llI-Nitride semiconductor growth by MBE: Recent issues," J. Mater. Sci. Mater. Electron., vol. 12, no. 12,
pp. 677-695, 2001, doi: 10.1023/A:1012937024589.

[3] M. Chi, O. B. Jensen, and P. M. Petersen, "Tuning range and output power optimization of an external-cavity GaN
diode laser at 455 nm," Appl. Opt., vol. 55, no. 9, pp. 2263-2269, Mar. 2016, doi: 10.1364/A0.55.002263.

[4] D. N. Hahn, G. T. Kiehne, J. B. Ketterson, G. K. L. Wong, P. Kung, A. Saxler, and M. Razeghi, "Phase-matched

optical second-harmonic generation in GaN and AIN slab waveguides," J. Appl. Phys., vol. 85, no. 5, pp. 2497-2501, Mar. 1999,
doi: 10.1063/1.369615.

[5] X. Li, B. Hussain, L. Wang, J. Jiang, and C. P. Yue, "Design of a 2.2-mW 24-Mb/s CMOS VLC Receiver SoC With
Ambient Light Rejection and Post-Equalization for Li-Fi Applications," J. Lightwave Technol., vol. 36, no. 12, pp. 2366—2375,
Jun. 2018, doi: 10.1109/JLT.2018.2813302.

[6] A. Jaros, J. Hartmann, H. Zhou, B. Szafranski, M. Strassburg, A. Avramescu, A. Waag, and T. Voss,
"Photoluminescence of planar and 3D InGaN/GaN LED structures excited with femtosecond laser pulses close to the damage
threshold," Sci. Rep., vol. 8, no. 1, pp. 11560, Aug. 2018, doi: 10.1038/s41598-018-29981-8.

[7] M. Rigler, T. Troha, W. Guo, R. Kirste, |. Bryan, R. Collazo, Z. Sitar, and M. Zgonik, "Second-Harmonic Generation of
Blue Light in GaN Waveguides," Appl. Sci., vol. 8, no. 8, pp. 1218, Aug. 2018, doi: 10.3390/app8081218.

2.00
— 0.0 /./‘. \é\ \()\
1.75 | — o6 §\<o‘° NG
13 P s ’

1.50 - o
. 1.9 = 8
E 1.25 — 2.5 /,/’/
% 1.00 3L -
a 0.75

0.50

0.25 »

0.00 * — _ & > .

0 005 01 015 02 025 03 Two Section MOPA & -\@989
MO - Current (A) @@QO
v—

] pluglass.com


https://bluglass.com/blg-demonstrates-world-record-single-mode-gan-laser/

[8] S. Stanczyk, A. Kafar, S. Grzanka, M. Sarzynski, R. Mroczynski, S. Najda, T. Suski, and P. Perlin, "450 nm (Al,
In)GaN optical amplifier with double 'j-shape' waveguide for master oscillator power amplifier systems," Opt. Express, vol. 26,
no. 6, pp. 7351-7357, Mar. 2018, doi: 10.1364/OE.26.007351.

[9] N. M. Milani and A. Asgari, "The effects of carrier transport phenomena on the spectral and power characteristics of
blue superluminescent light emitting diodes," Physica E Low-Dimens. Syst. Nanostruct., vol. 69, pp. 165-170, May 2015, doi:
10.1016/j.physe.2015.01.035.

[10] K. J. Bala, A. J. Peter, and C. W. Lee, "Interband and intersubband optical transition energies in a Ga0.7In0.3N/GaN
quantum dot," Optik, vol. 183, pp. 1106—1113, 2019, doi: 10.1016/).ijlec.2019.02.074.

[11] R. Koda, Y. Takiguchi, S. Kono, H. Watanabe, Y. Hanzawa, H. Nakajima, M. Shiozaki, N. Sugawara, M. Kuramoto,
and H. Narui, "Generation of a 2.2 nJ picosecond optical pulse with blue-violet wavelength using a GalnN master oscillator
power amplifier," Appl. Phys. Lett., vol. 107, no. 4, pp. 041116, Jul. 2015, doi: 10.1063/1.4927641.

[12] P. Michler, O. Lange, M. Vehse, J. Gutowski, S. Bader, B. Hahn, H.-J. Lugauer, and V. Harle, "Gain saturation in
(In,Ga)N/GaN/(Al,Ga)N laser structures," in Phys. Status Solidi A, Proc. 3rd Int. Symp. Blue Laser and Light Emitting Diodes
(ISBLLED 2000), Mar. 6—10, 2000, vol. 180, no. 1, pp. 391-396, Jul. 2000, doi: 10.1002/1521-396X(200007)180:1<391::AlD-
PSSA391>3.0.CO;2-N.

[13] T. Swietlik, P. Perlin, T. Suski, M. Leszczynski, R. Czernecki, |. Grzegory, and S. Porowski, "Optical gain and
saturation behavior in homoepitaxially grown InGaN/GaN/AlIGaN laser structures," in Phys. Status Solidi C, Proc. 6th Int. Symp.
Blue Laser and Light Emitting Diodes, May 15—-19, 2006, vol. 4, no. 1, pp. 82—-85, 2007, doi: 10.1002/pssc.200673556.

[14] Z. Luo, L. Song, and Q. Ruan, "Progress in Research on Visible Rare-Earth-Doped Fiber Lasers: from Continuous
Wave to Femtosecond Pulses (Invited)," Chin. J. Lasers, vol. 51, no. 1, pp. 0101001, Jan. 2024, doi: 10.3788/CJL231233.
[15] A. Caddemi, E. Cardillo, S. Patane, and C. Triolo, "Noise performance of an AlIGaN/GaN monolithic microwave

integrated circuit (MMIC) low-noise amplifier under laser exposure," IET Microw. Antennas Propag., vol. 14, no. 5, pp. 409413,
Apr. 2020, doi: 10.1049/iet-map.2019.0776.

[16] T. Matsuoka, "Current Status, and Future of Research on Optical and Electrical Semiconductor Devices," in Proc.
IEEE Int. Workshop Metrology AeroSpace (MetroAeroSpace), Jun. 19-21, 2019, pp. 154-159, 2019, doi:
10.1109/metroaerospace.2019.8869693.

[17] K.-D. Park, W.-S. Ji, D.-S. Park, D.-C. Kim, B.-H. O, S.-G. Park, E.-H. Lee, and S. G. Lee, "Measuring near-field
optical distributions emitted from chip surface of photonic crystal patterned light emitting diode," in Proc. SPIE, Conf.
Nanophotonics II, Apr. 7-09, 2008, vol. 6988, pp. 69880P, 2008, doi: 10.1117/12.780816.

[18] S. Mutlu, A. Erol, and E. Tiras, "A novel InGaN-based bidirectional wavelength converter and optical amplifier based
on hot electron-induced blue light-emitting device," J. Lumin., vol. 272, pp. 120643, Aug. 2024, doi:
10.1016/j.jlumin.2024.120643.

[19] A. Caddemi and E. Cardillo, "A Laser Beam for Boosting the Power Added Efficiency of an X-Band GaN MMIC
Amplifier," in Proc. Int. Conf. Advanced Technologies, Systems and Services in Telecommunications (TELSIKS), Oct. 23-25,
2019, pp. 307-310, 2019, doi: 10.1109/telsiks46999.2019.9002114.

For more information, please contact:

Jasmine Walters, Automic Markets | +61 498 209 019 | jasmine.walters@automicgroup.com.au
Samuel Samhan, BluGlass CFO | ssamhan@bluglass.com

About BluGlass
BluGlass Limited (ASX:BLG) is a leading supplier of GaN laser diode products to the global photonics industry,
focused on the industrial, defence, bio-medical, and scientific markets.

Listed on the ASX, BluGlass is one of just a handful of end-to-end GaN laser manufacturers globally. Its operations
in Australia and the USA offer cutting-edge, custom laser diode development and manufacturing, from small-batch
custom lasers to medium and high-volume off-the-shelf products.

The Company combines its proprietary low temperature, low hydrogen, remote plasma chemical vapour
deposition (RPCVD) with advanced device design and fabrication to deliver differentiated laser solutions. With
end-to-end capabilities spanning epitaxy, device design, fabrication, and testing, BluGlass is well-positioned to
support critical next-generation photonics applications and sovereign supply chains.
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