808nm VCSEL in Laser Pump Source Application

In recent years, the market demand for laser processing has increased due to its inherent advantages and
technological development. Diode-pumped solid-state (DPSS) laser has widely drawn market attention due to
its narrow pulse widths, high output energy, high peak power, and good material absorption. Take the
industrial field as an example, in addition to traditional laser marking, scribing, cutting, drilling, material removal,
surface treatment and special material processing applications, the development of new technologies such as
additive manufacturing, 3D printing, new display, UV laser marking, etc., further expand the application of
solid-state laser.

Figure 1: Laser Process

The 808nm wavelength infrared AlGaAs laser diode is the core component to pump a Nd:YAG or Nd:YVO4
crystal which produces 1064nm wavelength laser. High-energy pulsed DPSS lasers are typically pumped by
high-brightness stacks of EEL (Edge Emitting Laser) bars. Recently, pump modules comprising high power 2D
VCSEL arrays have emerged as attractive alternatives to pump DPSS lasers. For DPSS lasers, the coupling of
light is very important. There are two kinds of coupling, spatial coupling, and fiber coupling. For spatial coupling,
the pump source and the substrate can be separated to reduce the production costs and complexity of
manufacturing process. For fiber coupling, a fusion splicer is required for welding of optical fibers, which
increases manufacturing costs.
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Figure 2: The composition of semiconductor-pumped solid-state lasers

Compared with the traditional 808nm EEL pump source, VCSEL has better wavelength stability, the wavelength
temperature coefficient is 0.07nm/deg or less while that of EEL is 0.25-0.3nm/deg. Besides, VCSEL has the
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characteristics of smaller divergence and circular spot, which is beneficial for collimation or focusing and
simplifies the coupling link, it also helps to reduce costs and improve reliability. EEL suffer from catastrophic
optical damage (COD) at the facets, a common problem causes reducing reliability in laser diodes.
VCSELs do not show this damage as the end facets are designed differently. Moreover, VCSEL has the
advantages of high reliability, wide operating temperature range, and can better meet industrial requirements
of lasers.

Feature VCSEL EEL
Beam quality Best, round, low divergence Fair, ellipse, asymmetric
Temperature stability 0.07nm/deg 0.25-0.3nm/deg
Spectral width Inm 1-2nm
Speckle Low in an array High
Cost Low-Medium Medium-High

High power 2D VCSEL arrays are well suited for side-pumped and end-pumped solid-state lasers such as
actively and passively Q-switched Nd:YAG lasers. VCSEL arrays can be arranged in a layout that is optimal for
uniform illumination of the gain medium to achieve good beam quality and high energy extraction resulting
in a high single-pass absorption. They are well suited for constructing very compact side -pumped solid-state
lasers. Furthermore, the chip size and the position of each emitter within an array can be photolithographically
defined. The VCSEL array chip can be formed as square or rectangular shape and the emission area within the
chip can be of any shape. They are well suited for end-pumped solid-state lasers.

Pump Back
Beam Mirror

‘:_‘“k \ - Output
VCSEL Output irror 4
P T vesEL Coupler

Arrays Optics Coupler
Arrays

Figure 3: VCSEL Arrays in Laser Pump Source

In response to the requirements of high pulse energy and small volume solid -state laser pump source,
Brightlaser has developed 808nm high-power and high-energy density VCSEL lasers for end-pump
and side-pump. The high efficiency device based on Brightlaser 808nm VCSEL arrays is compact, good
wavelength stability and consistency, narrow line width, good circular spot beam quality. Brightlaser’s
808nm VCSELs are suitable for spatial coupling type of 808nm high power DPSS lasers, and energy density
can reach up to 770W/cm?. it can be used for many industrial, medical, and other applications.
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Brightlaser’s 808nm VCSEL series
Demonstrate a variety of high power, high efficiency and high beam quality 808nm VCSEL arrays.
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VCSEL 5x8 Arrays Module with Water Cooling

‘Brightlaser can also provide product customization services, such as vertical stacking of multiple laser array
bars to form a high-power laser output. High-density laser array bar stacking technology is used with bar
spacing being small to enable the module to obtain high-brightness laser output while maintaining a small
size and high efficiency.

Innovations for Freedom

Brightlaser was founded in 2014, is a global pioneer supplier in VVCSEL technology from components, sensors, to
total solutions for Al/loT applications including Optical Communication, Consumer Electronics, ADAS, Machine
Vision, Telecom, Robotics, Smart House, Surveillance System, etc. As a high-tech company, Brightlaser possesses its
own VCSEL intellectual properties in wafer design, advanced chip process, and applications. Brightlaser
headquartered in Hong Kong, established branch offices in Shen Zhen and Zhong Shan of China. The factory
located in Zhong Shan covers footprint of 160,000 Sq. ft, equipped with globally state- of-act GaAs techniques, and
the first 6-inch VCSEL chip fab & packaging line in mainland China.

About Frankfurt Laser Company

Frankfurt Laser Company (FLC), founded in 1994 by Dr. Vsevolod Mazo has been one of the top addresses for
semiconductor lasers for nearly 25 years. There is hardly a laser product that cannot be found here.
Frankfurt Laser Company (FLC) is a world leading supplier of FP, DFB and DBR laser diodes, SM individually
addressable and broad area laser diode arrays, VCSELs and Quantum Cascade Lasers and incorporating them
products - laser diode modules free space and fiber-coupled, DPSS lasers and OEM modules. Our products cover
266nm to 14pm wavelength and 5mW to 3000W power range.FLC supplies superluminescent diodes in visible and IR
from 405nm to 2400nm.To complement the main line of products FLC supplies SMT laser diode drivers and
collimator  optic, line generator opticc laser diode headers and caps, laser diode die.
To find out more about the FLC, please contact us at +49 (0) 6172 27978-0, email us at sales@frlaserco.com or visit
our website www.frlaserco.com.





