High Power VCSEL systems — intensity distributions
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Industrial High Power VCSEL modules

9.6 kW

* P, (Cw):

« Emitting area :

@30mm

52 x 40 mm? 104 x 40 mm?2 208 x 40 mm?
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Heating patterns vs. target distance

working
distance: 30mm 50mm 70 mm

——

image size 240 x 100 mm?
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Intensity Distribution 2.4 kW System

as a function of distance, emission area ~52 x 40 mm3
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Intensity Distribution 4.8 kW System

as a function of distance, emission area ~104 x 40 mm?
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intensity scale:
100% = 120 W/cm?
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Intensity Distribution 9.6 kW System

100,  Wem?
as a function of distance, emission area ~208 x 40 mm? .
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Option : cylindrical focusing lens
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Intensity distribution without lens

Comparison
Measurement
and Simulation

Measurement area
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Distance D = §s¥lng
to module front

mx

100 x 100 mm?

50 100% I,
Simulation area
100 x 100 mm?

] 122 W/cm?

50 100% |y
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Intensity distribution with lens F =-150 mm

Comparison
Measurement
and Simulation

Distance D = sl
to module front

max

Measurement area
100 x 100 mm?

o 50 100% |50

Simulation area
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Intensity distribution with cylindrical lens F =50 mm

Comparison
Measurement
and Simulation

Measured:

0 50 100%

Imax

to module front

Simulation:

0 50 100%

lmax

(- 136 W/cm?
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Intensity distribution with cylindrical lens F =100 m

Comparison
Measurement
and Simulation
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Intensity distribution with cylindrical lens F = 200 mm

Comparison
Measurement
and Simulation
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Large area processing - example

— Homogeneous illumination area 300 x 290 mm
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Long line heater — example

« 3 VCSEL modules - total power 14.4 kW

» Good line homogeneity at 160 mm distance

Working distance WD = 120 140 : 160

180 mm
W/ cm?

700
mm

130 mm free distance to target
160 mm chip center height
100 mm module center distance, 17.3 deg tilt

200 x 700 mm?2 simulation size
100 x 500 mm? target size (white frame) o 20 40 60 80 100% * Imax
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(only every 2Md std. emitter position populated)

(94 W/cmz2 with fully populated laser modules)

Integrated
intensity
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Small line heater - example

6 VCSEL emitters seamlessly tiled and tilted for 40 mm working distance deeg@

Peak power density : 86 W/cm?

Power : 100 W/cm

Line width : + 12 mm
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Summary

VCSEL high power systems generate homogeneous illumination areas

Optimising power density at workpiece by :
— Cylindrical focusing lenses : better energy concentration at large working distances

Large area solutions :

— Spatial emitters when power density < 100 W/cm?
— Long line heaters with several modules

— Small line heaters with several emitters

Intensity distribution simulation to verify customers application
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