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Why Laser Micromachining?

* Flexibility;
« Possibility of manufactoring

very large arrays (2x2 m and

more);

« Manufactoring is (rather)
simple
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Laser ablation and micromachinin
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The laser and the technique

Fiber laser (experimental, non
disclosure agreement);

Maximum power is 10W at a
frequency of several 100kHz

Laser pulse = 100 ps;

The technique used is named
“Mechanical trepanning”
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Process parameters

40M?
°" D
D = diameter on the lens /
f = focal length R
M = quality factor
b = Rayleigh length

\%%

D’ =4.0 mm; M?~=1.3;
f=56mm; A=1064 nm;
Wy =20 um; b =2 mm.
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Very early test

(percussion drilling, ns laser, Nd:YAG)
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Early tests

D = 69,49 (0.75) um
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1.4W (left) 0.7W (right

2 pm EHT=18.00kV  Signal A = InLens Date :12 May 2010@ 1 pm EHT= 5.00kV  Signal A = InLens Date :13 May 2010@

WD = 7.8 mm Mag= 9.90 KX H WD = 2.7 mm Mag= 11.88 KX
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200 nm EHT =15.00kV  Signal A = InLens Date :3 Mar 2010
L|—| WD=10.0mm  Mag=108.94 K X
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10 pm EHT=18.00kV  Signal A = InLens Date :12 May 201(@ 10 pm EHT = 5.00 kV Signal A = InLens Date :13 May 201(@

WD = 4.2mm Mag= 2.69 KX WD = 2.7 mm Mag= 3.23KX
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Cu-Kapton edge (0.7 W)

2 um EHT = 18 00 kv Signal A = InLens Date :12 May 201
— WD=77mm  Mag= 29.92KX

EHT=18.00kV  Signal A = InLens
— WD=31mm  Mag= 37.89 KX

Date :12 May 2010@
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Kapton structure (0.7 W)

- o

1 ym EHT = 18.00 kV Signal A = InLens Date :12 May 201 : 200 nm EHT = 18.00 kV Signal A = InLens Date :12 May 201 ‘
WD = 3.1 mm Mag = 23.33 KX I WD = 7.7 mm Mag = 87.00 KX |
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Conclusions

100 pm EHT = 15.00 kV Signal A = SE2 Date :3 Mar 2010 10 ym EHT = 15.00 kV Signal A = InLens Date :3 Mar 2010
I |—| WD = 9.9mm Mag= 504X WD =10.1 mm Mag= 4.90 KX

To be fixed:
Laser stability, possible capton burning, etching needed?
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