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S1. The Data Generated by Spectroscopic Ellipsometer 

Table S1. UV-Vis optical characteristic of porous organosilicate glass films with different types and 

content (25 and 45 mol%) of bridging groups, cured at 430 °C for 30 min in air. 

mol 

% 

Type of Bridging Group 

Methylene Ethylene 1,4-phenylene 

25 

   

45 
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mol 

% 

Type of Bridging Group 

Methylene Ethylene 1,4-phenylene 

60 

   

100 

   

The films are transparent in the range of 300–800 nm. UV absorption spectra have been presented in 

our previous publication (Ref. [24] in the reference list). 

S2. The Data Generated by Fourier-Transform Infrared Spectroscopy 

Table S2. The summarized FTIR data for porous methylsilsesquioxane film (MSSQ) and 

organosilicate glass films with different types (M–methylene, E–ethylene, B–1,4-phenylene) and 

content (0–100 mol%) of bridging groups, annealed at 430 °C for 30 min in air (hard bake). In this 

Table: MTMS is methyltrimethoxysilane, BTESM is 1,2-bis(triethoxysilyl)methane, BTMSE is 

1,2-bis(trimethoxysilyl)ethane, BTESB is 1,4-bis(triethoxysilyl)benzene. 

Exp. 

No 

Sample 

No 

Sol Composition 

(mol%) 

ASi–CH3(~1275 cm−1)/ 

ASi–O–Si 

ASi–OH(~950 cm−1)/ 

ASi–O–Si 

1 MSSQ MTMS = 100 0.049 0.0006 

2 

25M MTMS = 75, BTESM = 25 0.026 0.0009 

25E MTMS = 75, BTMSE = 25 0.027 0.0030 

25B MTMS = 75, BTESB = 25 0.026 0.0148 

3 

45M MTMS = 55, BTESM = 45 0.021 0.0009 

45E MTMS = 55, BTMSE = 45 0.018 0.0027 

45B MTM = 55, BTESB = 45 0.016 0.0251 

4 

60M MTMS = 40, BTESM = 60 0.016 0.0029 

60E MTMS = 40, BTMSE = 60 0.012 0.0078 

60B MTMS = 40, BTESB = 60 0.012 0.0440 

5 

100M MTMS = 0, BTESM = 100 0.013 0.0046 

100E MTMS = 0, BTMSE = 100 0.005 0.0131 

100B MTMS = 0, BTESB = 100 0.005 0.0336 

With an increase in the bridges’ concentration, the expected decrease in the number of methyl 

groups, and an increase in the amount of non-condensed silanols, are observed. 
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S3. The Data Generated by Contact Angle Measuring Device 

Table S3. Water contact angle values for porous methylsilsesquioxane film (MSSQ) and some of the 

organosilicate glass films deposited with different ratios of 1,2-bis(trimethoxysilyl)ethane to 

methyltrimethoxysilane (BTMSE/MTMS) mixture, annealed at 430 °C for 30 min in air (hard bake). 

Sample 

No 

BTMSE/MTMS 

Ratio 

Water Contact Angle 

(deg.) 

MSSQ 0/100 102 ± 2 

25E 25/75 79 ± 2 

45E 45/55 68 ± 2 

One can see that MSSQ is the most hydrophobic material; an increase in the content of ethylene 

bridges decreases the contact angle. 

S4. The Data Generated by Ellipsometric Porosimetry 

Table S4. Open porosity Vopen and pore radius (R) distribution measured by ellipsometric 

porosimetry. 

mol

% 

Type of Bridging Group 

Methylene Ethylene 1,4-phenylene 

25 

 
Vopen = 39.3% 

Rads/Rdes = 1.42/1.71 nm 

 
Vopen = 33.9% 

Rads/Rdes = 1.33/1.42 nm 

 
Vopen = 35.5% 

Rads/Rdes = 1.10/1.10 nm 

45 

 
Vopen = 28.0% 

Rads/Rdes = 1.10/1.10 nm 
Vopen = 36.3% 

Rads/Rdes = 1.42/1.71 nm 
Vopen = 29.3% 

Rads/Rdes = 0.76/0.76 nm 

60 

 
Vopen = 34.4% 

Rads/Rdes = 0.97/0.92 nm 

 
Vopen = 28.0% 

Rads/Rdes = 0.97/0.97 nm 

 
Vopen = 27.2% 

Rads/Rdes = 0.76/0.76 nm 
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mol

% 

Type of Bridging Group 

Methylene Ethylene 1,4-phenylene 

100 

 
Vopen = 32.8% 

Rads/Rdes = 1.10/1.42 nm 

 
Vopen = 32.1% 

Rads/Rdes = 1.18/1.42 nm 

 
Vopen = 19.6% 

Rads/Rdes = 0.76/0.76 nm 

In all types of bridging group, one can see a decrease in pore size with an increase in the 

concentration of the introduced alkylenesiloxane. 

 

Figure S1. The measured dielectric constants versus porosity and comparison with the Clausius–

Mossotti equation plotted for SiO2. 

One can see that hydrophobic samples with 25 mol% bridge concentration are perfectly fitted 

by this curve while samples 45B, 45E and 60E show slightly higher k-values because of the presence 

of adsorbed water. The samples with 100 mol% bridge concentration without terminal methyl 

groups are hydrophilic and the measured dielectric constant is much higher than can be expected by 

the Clausius–Mossotti curve for Silica film. In this Figure: M—methylene bridge (BTESM), 

E—ethylene bridge (BTMSE), B—1,4-phenylene bridge (BTESB) and the preceding digits indicate the 

alkylenesiloxane content in the matrix precursor in mol%. 
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Figure S2. SEM picture of organosilicate glass material with terminal methyl groups (30% porosity) 

deposited on top of Cu. 

The film is uniform and has an amorphous structure; the pores are not visible. 


