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Abstracts:

Thin-film polyimides were prepared by solvent-less 
vapor deposition polymerization (VDP) from pyro-
mellitic dianhydride and 4,4’- oxydianiline at 200°C 
for liner dielectric formation of vertical interconnects 
called Through-Silicon Vias (TSVs) used in three- di-
mensionally stacked integrated circuit (3D-ICs). FT-IR, 
synchrotron XPS, and TDS were employed for deter-
mining the imidization ratio, and in addition, the me-
chanical properties, coefficient of thermal expansion 
(CTE) and Young’s modulus, of the VDP polyimide 
were characterized on Si wafers. The VDP polyimide 
exhibited extremely high conformality, beyond 75%, 
toward high-aspect-ratio deep Si holes, compared 
with

conventional SiO2 prepared by plasma-enhanced 
chemical vapor deposition. The adhesion between 
the VDP polyimide and Si wafer was enhanced by an 
Al-chelate promotor. Remarkably, the VDP polyimide 
TSV liner dielectrics showed much less thermome-
chanical stresses applied to the Si surrounding the 
TSVs than the plasma-CVD SiO2. The small Keep-
Out Zone (KOZ) is expected for scaling down highly 
reliable 3D ICs for the upcoming real artificial intelli-
gence society. 
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Conclusions

We proposed a TFET based MONOS memory device 
to reduce the power consumption of neural net-
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work circuits composed by flash memory. Then, we 
fabricated a TFETbased MONOS memory cell. The 
fabricated devices indicated both symmetric STDP 
characteristics. We also obtained the asymmetric 
STDP characteristics of a biological synapse using 
triple-level rectangular wave pair. These results indi-
cate that the proposed devices have the potential to 
be a synaptic device. 
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nology, wiring technology, optogenetic radioneu-
rological probe, and flexible hybrid electronics 
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•	 The 81st JSAP Autumn Meeting in 2020 will be 
held virtually on 9 / 8-11. We are planning to 
present two research presentations on Flexible 
Hybrid Electronics (FHE) and In-Mold Electronics 
(IME) from our laboratory.
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the online open campus of the Department of 
Mechanical Intelligence and Aeronautical En-
gineering in the 2nd year of Reiwa, which was 
scheduled for September 21st (Monday / holi-
day) and 22nd (Tuesday / holiday) in Reiwa. From 
the viewpoint of prevention, we decided to can-
cel the event as a result of putting the safety of 
visitors first. As an alternative event, we will pub-
lish video content that allows you to experience 
the atmosphere of lectures and laboratories on 
a special page ( scheduled to be released in late 
August ) that introduces various research fields 
in this department . You can also watch the intro-
ductory video of our laboratory.
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held in Virtual on 4 / 6-4 / 21. Associate Professor 
Fukushima gave an invited talk on self-organizing 
3D-IC technology, and Assistant Professor Kino 
gave a lecture on non-volatile memory.

•	 [The Tohoku University diploma awarding cer-
emony was canceled due to the influence of 
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