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Fig.1. The chemical structure of MSZ-MSQ R STy TS TN oS
~ CH; ' CHj CH;H cCH, CH, \ CH,4
e f|3H3 L Nl CIH3 Fig. 2. Schematic diagram of photo-amplified reaction in
BELE FHHHO<— | gy —g— | *H™+2H O photosensitive MSZ film.
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Fig. 3. Reaction path for photosensitive MSZ: MSZ" shows mol
concentration of the activated Si-N-Si bond. MSZ** is mol (8 100 nm (b) 75 nm (c) S0 nm
concentration_of broken Si-N-Si bond. , and are the reaction rates Fig. 4. SEM micrographs of photosensitive MSZ in an conventional
for each reaction. process. The lengths given below the images are the design sizes.
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Fig. 5. Reaction probability as a function of EB exposed line width Fig. 6. SEM micrographs of photosensitive MSZ in an improved

in the post-humidification process: it is found that the exposed process (exposure dose: 111y C/cm2, L/S=1.5) . Thelengths given
pattern form is dependent on the line width. (H* diffusion time: below the images are the design sizes.
1420 sec, H,0 diffusion time: 180 sec) (8) Photosensitive MSZ without porogen
. 10 wt% porogen —
é o Design Size: 75 nm 100 nm 200 nm
8, 20 wt% porogen (b) Photosensitive MSZ with porogen (10 wt% porogen)
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Pore radius (nm) 2
Fig.7. Pore radius distribution of photosensitive porous MSQ: 200nm
peak poreradii of photosensitive porous MSQ with 10 wt%
porogen and 20 wt% porogen were 1.37 nm and 2.03 nm, Design Size: 75 nm 100 nm 200 nm

respectively.
» (c) 400  Cured photosensitive porous M SQ (10 wt% porogen)

M easured value ' ' '
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2 Design Size: 75 nm 100 nm 200 nm
Tty T T Fig. 9. SEM micrographs of photosensitive porous MSQ: (a)
Fi Didlectri f oh . MSO: th photosensitive MSZ without porogen, (b) photosensitive MSZ
1g.8. Dieleciric constants of photosensitive porous MSQ: the with 10 wt % porogen and (c) cured photosensitive porous M SQ

dielectric constant of photosensitive M SQ decreased with (10 Wt% porogen). The electron beam exposure dose was 9.0
increasing porogen concentration. U Clem?.



