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Abstract

Cu films were prepared by BAK761 electron beam evaporation equipment. The effect of the appear-
ance of Dist. shield on the homogeneity of Cu films is studied. The experimental results show that the
thickness of Cu film increases gradually from the side near the crystal oscillator to the side away from
the crystal oscillator when the shield is not added. The thickness uniformity of Cu film on the surface
of the inner ring substrate is about 0.8% by using the exiting shield to vaporize Cu film. By adjusting
the width of the shield, the uniformity in the Cu diaphragm, reaches about 0.4%. At the same time, by
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using the method “revolution and rotation”, the coating error can be effectively dispersed, and the film
thickness uniformity can be optimized to 0.3%. At the same time, the deviation between the actual
film thickness and the target film thickness can be reduced from about +1.5% to less than +1% by
modifying the tooling factor. At the same time, the tooling factor is corrected to deal with the accuracy
deviation of thick Cu film and thin Cu film caused by the digging effect.
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Figure 1. Schematic diagram of the working principle of electron beam evaporation
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Table 1. Model geometric parameters
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Figure 2. (a), (b) Vibration shape diagrams of Al electrode at resonant frequency. (¢) Admittance curves of Al electrodes with different
thicknesses. (d), (e) Vibration shape diagrams of Cu electrode at resonant frequency. (f) Admittance curves of Cu electrodes with
different thicknesses
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Figure 3. Thickness distribution of Cu film without Dist. shield (black) and with Dist. shield (red)
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Figure 4. (a) Schematic diagram of light-induced evaporation. (b) Schematic diagram of the Dist. shield morphology
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Table 2. Thickness change and correction width before and after adding baffle

3?2 MERETRNEE T RIZIERE
fr 8 AR A 5 FEE (um) IS R (um) AR TE B (em) SRR (nm/em) 188 T8 (cm)

1 512 498 1.15 12.17 0.99
2 514 501 1.35 9.63 0.94
3 516 505 1.55 7.10 0.70
4 518 507 1.75 6.29 0.48
5 519 507 1.95 6.15 0.49
6 519 509 2.25 4.44 0.23
7 523 510 2.55 5.10 0

8 524 509 2.95 5.08 0.20
9 526 510 3.65 438 0

10 528 503 4.35 5.75 1.20
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Figure 5. Schematic diagram and physical picture of the improved planetary carrier
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Figure 6. (a) Thickness distribution of Cu film before and after adjustment. (b) Uniformity within the Cu film before and after
adjustment
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Figure 7. Cu film thickness distribution before adjusting the tool factor (black) and Cu film thickness distribution after adjust-
ing the tool factor (black)
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