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Introduction
While Vertical Cavity Surface Emitting Lasers (VCSELs) have been
used in data communications for over 20 years, there are a host
of emerging applications that are boosting demand for VCSEL
production and performance. These include applications such as
proximity sensing, infrared illumination/heating, atomic clocks,
high-resolution video display, and gesture/facial recognition.
Market researchers[1-3] forecast the global VCSEL market will grow

Fig. 1 Schematic diagram of a typical GaAs-based VCSEL[4]

at a CAGR of between 17-23% over the next 5 years.
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A VCSEL is created from a complex multilayer structure (See Fig 1)
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Example: VCSELs for automotive LiDAR
One application, that is currently driving much research and product development, is the use of VCSELs in Light Detection And Ranging
(LiDAR), which is a technique for monitoring relative distances and movement, essential for the development of autonomous vehicles. LiDAR
works in a similar way to radar, but emits pulsed light instead of radio waves to reflect off surrounding objects. The “time of flight” for the
reflected pulse to return to the LiDAR sensor is used to calculate the relative distance from the object. The shorter wavelength of the UV/
visible/IR light (10-3µm-100µm), compared to the wavelength of radio waves (~1mm) enables detection of smaller objects and higher definition images. The most common VCSEL epitaxy combination is GaAs/AlGaAs, which emits light in the red/near-infrared spectrum (wavelength~700-1100nm). To obtain longer wavelengths, VCSEL manufacturers need to move to other materials like InP or GaN, which are much
harder to produce due to various factors, and consequently more expensive.
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SPTS’s Processes for VCSEL Manufacturing
In line with market forecasts, SPTS has seen VCSEL activity ramp
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to compensate for wafer stresses, which would otherwise cause
warpage once a wafer is thinned and debonded from a carrier.

Omega® ICP Etch
Inductively coupled plasma (ICP) is used to etch the mesa structure
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Fig. 2 Tapered VCSEL etch
with smooth sidewall surface

SPTS also offers a choice of
end-point options using fringe
counting by laser interferometry
or OES for optimum process
control in production (See Fig 3).

and hard mask layers.
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CS Connected
The World’s 1st Compound Semiconductor Cluster
(www.csconnected.com)
Established in July 2017, CS Connected represents organisations
who are directly associated with research, development, innovation and manufacturing of compound semiconductor related
technologies as well as organisations along the supply chains
whose products and services are enabled by compound semiconductors. Key partners include companies such as SPTS, academic
institutions, and the UK Government’s Compound Semiconductor

Fig 3 Laser interferometry data for end-point control

Applications Catapult (https://csa.catapult.org.uk/) with the aim to
promote collaborative development of compound semiconductor
expertise, technologies and products.
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