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Shape Accuracy Improvement of barrier ribs
using Sub-micron Inorganic Powder in X-ray lithography
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Table. 1 Specific parameters used in x-ray exposure at the PLS
LIGA beam line (9C1).

Acceleration voltage (GeV) 25

Bending magnet (T) 1.323
Beryllium window (¢m) 508

Helium spool (mm) 400

Polyimide (zm) 30

Distance to source (m) 15

Mask substrate (n) 500 (Si)

Seed layer (um) Cr(0.1)/Au(0.3)

Au Absorber (um) 30
Beam current (mA) 180
Scanning speed (mm/sec) 30
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Fig. 1 The x-ray lithography process, (a) Coating paste &
Drying, (b) X-ray mask alignment & X-ray Exposure, and (c)
Development & Patterning of barrier rib.
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Fig. 2 Process to fabricate the x-ray mask, (a) Deposition of
Seed layer, (b) PR pattern, (c) Au electroplating, and (d)
Removal of PR.
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Fig. 3 (a) granularity of sample A and B, (b) SEM images of
sample Aand B
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Fig. 4 (a) granularity of sample C and D, (b) SEM images of
sample C and D
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Fig. 5 Pattern of barrier rib vs. x-ray dose (a) under 1218 mJ/

e ; deficient dose, (b) 1566 mJ/cn' ; optimal dose, and (c) over

2958 mJ/cm' ; excessive dose.
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Fig. 6 Shape accuracy of barrier rib used sample B and D (a) barrier
rib with 25 /m in width, (b) barrier rib with 25 ym in width.
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Fig. 7 Shape accuracy of barrier rib used sample A and B (a) barrier
rib with 12 ym in width, (b) magnification image
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