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Schematic diagram of OLED device using organic materials
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Figure S1. The schematic diagram of the OLED device and the order of the deposited organic
materials using thermal evaporation.



Stress of thin SiN, films deposited by VHF (162 MHz)-PECVD
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Figure S2. Stress analysis of thin SiN, films deposited with NH4/SiH, gas mixture ratios of 1.0-3.5/1
in VHF (162 MHz)-PECVD using the multi-tile push-pull plasma source.



I-V characteristics of the OLED devices measured before and after the deposition of the thin

SiN, films by conventional PECVD operated at 13.56 MHz
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Figure S3. Analysis of OLED device damage after film deposition for 1 min under various process

conditions by conventional PECVD operated at 13.56 MHz.




Step coverages of thin SiNy films deposited by VHF (162 MHz)-PECVD and conventional

PECVD operated at 13.56 MHz
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Figure S4. Step coverage analysis of a thin SiN, film deposited on a patterned sample under the same
conditions by (a) VHF (162 MHz)-PECVD using a multi-tile push-pull plasma source and (b)
conventional PECVD operated at 13.56 MHz (HF).

We deposited thin SiN films were deposited on patterned samples using the VHF (162 MHz) multi-
tile push-pull plasma source and a conventional capacitively coupled plasma source operated at 13.56
MHz (to deposit the films for step coverage, we used patterned silicon samples rather than OLED
samples. Here, the step height of OLED device used in our experiment was about 211 nm with sloped
profiles, whereas the step height of the patterned silicon sample was about 240 nm with a more
vertical profile. Therefore, it is believed that there is no problem in comparing the characteristics of
the step coverage). The deposition conditions for VHF (162 MHz)-PECVD and conventional PECVD

operated at 13.56 MHz were the same as in Figure 6, but the deposition times were 25 and 30 s,



respectively, for the comparison of the step coverage with similar SiN, film thicknesses. As shown in
the figures, the step coverage of the thin films deposited with the VHF (162 MHZz)-PECVD and the
conventional PECVD operated at 13.56 MHz were 77.5 and 55.5%, respectively. The SiN, deposited
by VHF (162 MHz)-PECVD exhibited better step coverage than that by conventional PECVD at
13.56 MHz, and the film quality estimated by the SEM profile was also better. We believed these
better characteristics to be related to higher vibration temperatures of the dissociated species for the

VHF (162 MHz) plasma using multi-tile push-pull electrodes’.
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