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x € Title : Nano—Electronics using Quantum Circuits as

g Artificial Atoms on a Chip

Recent technological advances have made it possible to implement atomic—physics and quantum—optics
experiments on a chip using artificial atoms. These artificial atoms can be made from either semiconductor
quantum dots and, more often, from superconducting circuits. Superconducting circuits based on Josephson
junctions exhibit macroscopic quantum coherence and can behave like artificial atoms. Novel electronic
devices are being explored with these type of superconducting (low—power—consumption) electronics. This
talk presents a pedagogical (and, hopefully, entertaining) brief introduction to this rapidly advancing field.
The references [1—13] provide a few overviews on various aspects of this subject and related topics

Vice Chairman & CEO Sung Wook Park
(SK Hynix, 8FF)
Title : The Future of Memory: Driven by Materials

13:30~14:10

[
jin's
4z
Sl

Today, the Memory industry is expanding from conventional PC and mobile to new devices and cloud computing.
The advent of Memory devices led to more diversified applications and such trend is expected to continue as
more needs are generated with Al and Ubiquitous. In particular, Convergence and Connectivity are expected to
become the driving forces behind the growth of the entire Memory market.

Current Memory technologies, which continuously are expected to enable the development of devices and to
respond to the ever changing trend, are facing a number of challenges, notably, in device scaling, and in
satisfying the need for high—density devices and low—power consumption.

Two pillars of Memory devices today, DRAM and NAND Flash, are facing an eminent technological challenges.
Therefore, in a short—term, new materials for the memories are needed in order to overcome those challenges.
Due to the exponential rise in the aspect ratio of capacitors, mechanical stability drops. As DRAM technology
node scales down, controlling the contact resistance within the cell becomes all the more important. As NAND
development platform shifts from 2D to 3D, high—reliability and performance of product is required. In order to
ensure product continuity, two—pronged approach, increasing stack and implementing multi bit, can be the way
forward. But to increase the stack, considering the characteristic of the devices, film stress control is needed,
and to implement multi bit, an innovation in Dielectric Material (Oxide / Nitride / High—K) is needed.

In addition, in a mid to long term, the development of New Memory, which can replace the conventional
memory, is underway. The development of materials will surely determine the commercialization of the New
Memory. PCRAM, one of the next generation non—volatile memory, uses rapid and reversible phase transition of
chalcogenide, and phase—change materials (such as Ge2Sb2Te5). The requirements for phase change materials
are the following; high speed and low Ireset PCM, high thermal stability after integration, void—free gap fill in
hole/slit, no residues after PCM isolation process (etch, CMT, etc.

In this presentation, I would like to look into some of the challenges Memory devices face in detail, and talk
about what could be the viable ways moving forward from a material perspective.
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