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Key pumping wavelengths
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Efficiency and Thermal Management

Reduced waste heat results in:
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* Lower $/W

« Smaller package size
» Simplified cooling

* Reduced OpEx

* Low rates of

degradation
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Selection of high brightness pump laser diodes

75 W, 20 mm-mrad

140 W, 20 mm-mrad

120 W, 10 mm-mrad

500W, 20 mm-mrad

K. Kennedy, “Compact 500W 200um fiber coupled
module based on single emitters,” Tuesday
2:00, Beam Combining

600W, 30 mm-mrad

K. Price, KW-class industrial diode lasers
comprised of single emitters” Mon. 2:00, Laser

Diode Modules Il '
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* NLIGHT fiber coupled single emitters
— Device and package reliability
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Single emitter reliability with absence of PIF
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 Pump modules
— 200um modules
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200um pump, 79x — 88x nm
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High brightness fiber laser pumps, 9xx nm

150
140 + /
120W, 200um, <0.10 NA o | /
. . 120 +— /
<2% cladding light | /
110 |+ /
35 dB lum isolation o L

Pumping and direct diode
applications

80

" /
60 /

50

wl /S

Logarithmic Ampiriude {cnts) Phi=0.000° 30 / / ' 4

e
4

Power (W), Voltage, Efficiency (%)

Current (A)

Approved for public release

Photonics West 2010 [7583-07] nLIGHT

10



Compact, high power packages
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Compact footprint with 72 emitters
— BPP of 20 mm-mrad
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 Pump modules

— 100um modules
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70W, 105um, 0.14 NA at 79x-80x nm
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100um, 0.14 NA, 15xx nm

Power up to 15 W (single 28
polarization)
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Demonstration of Er fiber laser N / \
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>30 W of optical power possible
with polarization multiplexing
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Ultra-high brilliance fiber laser pump
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 Pump modules

— Wavelength stabilized
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Wavelength stabilization available across the spectrum
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Conclusions

= Developments in high brightness packages
 Efficiency is driving key metrics of performance, reliability, and operating cost
« SE-based architectures recognized as best path for high brilliance systems

 Reliability of packaged devices and single emitters show no statistical difference

» Pumping developments
« SE pumps offer highest reliability and high brightness packages
« Brilliant packages demonstrated from 79x to 15xx nm
« Extremely compact designs realized at powers >500 W

* Near-zero power penalty demonstrated for spectral stabilization
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Thank you for your attention

Kirk Price

Product Development Manager
NLIGHT Corporation
Kirk.price@nlight.net
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Performance driven by continued efficiency improvements

High Power Semiconductor Laser History
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Evolution of nLIGHT fiber coupled diode modules
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200um pump module, 0.18 NA, 9xx nm
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Wavelength Locking: External volumetric gratings
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Diode Laser VBG

Motivation for external VBG locking:
» Optimize epi design for high
brightness, efficiency

* Narrower spectral linewidth
possible

* Most cost-effective method to
wavelength stabilize devices

\Wavelength-Locked
Laser Output

http://www.ondaxinc.com

Technology enables temperature stabilization and line narrowing
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