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Abstract One method to fabricate 45° micromirror based on the excimer laser, namely, the laser stepped ablation
method, is proposed and its fabrication process is introduced. Via the parameter optimization, micromirror samples
are obtained, and the influences of sample parameters on the reflecting performance of micromirrors are analyzed in
detail. A vertical coupling experiment is conducted with these micromirror samples. The main factors that affect the
system loss are discussed deeply. The experimental results indicate that the loss induced by micromirrors is
approximated to 3.5 dB. The fabrication technique proposed is expected to be widely applied in the fabrication of
coupling components of large size optical waveguide interconnection backplane.
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Fig. 1 Schematic diagram of excimer laser optical processing system
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Fig. 2 Definition of S parameter and fabrication process. (a) Top view; (b) side view
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Fig. 3 Structural diagram of bilateral 45° micromirrors
S Bl BB TS SR B I — Ry 45° TR o5 — 0 O 2 ELFRE OGBS T I 4 B (RSO N BRUR
S5 e i TR S A PR RS S R T S A S DT D TR e A 90 1) JiE PR A HE OB £, DL ik B R AR Y
HAY o SR b R T BN T H R 9 o XU 45° B S8 58 o o 000 G 6 A7 Bt A PR RN D53 < 1) % ol 48 75 310 9 XL
D 455 S B b R AT 5 0 T T S 20 ol 2 R A 5 S ) — ) S S T A TR 4 Ca) BT 5 2) A A i LA
45° TS S 85 22 T AN i 220 ok A DU <6 T R SR IO L LA A B 2 PR B9 S TR A0 AT 4 () BT .

@ (®) mask metal

4 B ASRUR BT EE MR B . () AR Z0 s (o) BRI 42 )8 Fr Z ik

Fig. 4 Structural diagram of unilateral 45° micromirror. (a) Post-ablation; (b) ablation shielded by mask metal
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Table 1 Parameters setting of excimer laser processing
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Fig. 7 Bilateral 45° micromirrors. (a) SEM image; (b) measurement result of tilt angle
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Fig. 8 Unilateral 45° micromirror. (a) SEM image; (b) surface morphology from sampling area scanning by profilometer
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(b) site measurement
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