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Abstract 
Traditional memory chip design encountered major challenges caused by outflow currents in diodes after 
repeated cycles, which hindered the reliable closing of the memory cell access. To address this, recent efforts 
have focused on re-engineering existing methods to improve electrical isolation and stability. In our research 
study, we introduce an innovative method called Total Thin Wall Layer (TTWL) approach. This innovative 
method can effectively smooth out the previously problematic access pathways. A thin-wall layer with thin-
wall silicon entrance can make less resistance in accordance with the electron flow, which means it is more 
easier to allow the electron to flow into the silicon capsules. The aim is to balance the conventional memory 
particle applications with integration that uses less energy consumption, which can boost overall robustness 
and performance. 
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Introduction 
In this research paper, we present a novel approach to device architecture, specifically employing a Total-
Thin-Wall Layer (TTWL) configuration. This design is implemented within a memory domain integrated 
circuit (IC) and offers a promising solution associated with conventional memory device structures. The 
proposed TTWL-based device architecture enhances structural robustness and thermal management while 
potentially improving data retention and switching speed. This innovative configuration addresses the 
limitations of traditional thick-wall layered devices by minimizing material usage and optimizing layer 
interfaces, thus advancing the performance and reliability of next-generation non-volatile memory systems. 
 
Discussion 
Traditional metal-oxide-semiconductor field-effect transistors (MOSFETs) are built with a simple three-layer 
structure. They include heavily doped source and drain areas, a silicon dioxide dielectric layer, and a 
conductive entryway electrode. When a voltage is applied to the entryway, it creates an electric field across 
the dielectric, which alters the potential barrier and enables charge carriers to be injected from the source 
into the channel [1] in a controlled manner. This electrostatic control manages the channel's conductivity, 
controlling current flow between drain and source. The wall layer functions as a tunneling-barrier, limiting 
charge movement and making it possible to store data non-volatilely, as in a memory cargo. This 
fundamental principle is the backbone of many advanced digital logic and memory devices, where precise 
charge control is key. However, there's a major problem that the industry need to overcome, like the current 
leakage issue [1, 2]. 
 
In the traditional approach, the problem was that the diode had a very high leakage current, making it 
difficult for the electrons to flow into the capsules as they should. That means, the issue stems from the diode 
exhibiting a significantly elevated leakage current, which hampers the efficient injection and collection of 
charge carriers-specifically electrons-into the encapsulated structures. This excessive leakage current 
impairs the diode's rectification and switching capabilities, thereby reducing overall device performance [1, 
2]. To address this limitation, we proposed a Total Thin Wall Layer (TTWL) design, embedded in silicon to 
create a thin wall layer entrance transistor. This design provides a substantial increase in speed and ensures 
excellent process compatibility. Additionally, it greatly reduces power consumption. 
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An entrance structure is integrated into the dielectric wall to create a Total Thin Wall Layer (TTWL) 
entrance system, common in advanced MOSFETs. This design increases switching speed threefold by 
reducing the thickness, which can enhance capacitance and charge carrier mobility. It also works well with 
standard CMOS fabrication processes, allowing for easy inclusion in current semiconductor manufacturing. 
Additionally, this method significantly reduces static and dynamic power consumption by lowering leakage 
currents and improving electrostatic control, which is vital for low-power, high-performance integrated 
circuits. 
 
Additionally, implementing a Total Thin Wall Layer Transistor (TTWLT) architecture simplifies complex 
circuits by replacing many transistors with a more integrated and efficient design, significantly reducing the 
silicon area needed and improving spatial efficiency. When the silicon wall and entrance wall thickness 
decrease, electrons are more easily captured inside the silicon capsules. For instance, a CPU-connected on-
chip dynamic cache, which typically requires numerous transistors for control and storage, can be reduced 
to about 15-25% of its original size. This miniaturization benefits from TTWLTs, offering better control 
entrance coupling, fewer parasitic effects, and improved scalability in advanced CMOS nodes. This 
architectural change not only boosts packing density but also lessens parasitic capacitance and enhances 
switching speed, ultimately improving system performance and energy efficiency. 
 
Also, the development and implementation of a more advanced device architecture such as utilizing a diode 
with optimize electron transport, minimize leakage pathways, and enhance operational reliability. Such 
improvements are critical in ensuring device efficiency aligns with the stringent requirements of modern 
electronic and optoelectronic applications, adhering to IEEE standards and other relevant physics-based 
design principles. 
 
Suggestion  
A Total Thin Wall Layer (TTWL) design, embedded in the silicon to form a thin wall layer entrance transistor 
is our innovative suggestion. This design offers a substantial increase in speed and ensures excellent process 
compatibility. Moreover, it significantly reduces power consumption. 
 
Our novel methodology employs a device architecture predicated on a total-thin-wall layer configuration 
within memory domain integrated circuits. This innovative structural design addresses the longstanding 
solution associated with traditional memory technologies by enhancing scalability, thermal stability, and 
endurance. Such integration leverages advanced material science principles and condensed matter physics 
to optimize electron mobility, signal integrity, and device miniaturization, thus providing a superior solution 
aligned with the rigorous standards of IEEE and contemporary physics research. 
 

 
Figure 1. Innovative approach [total thin wall layer (TTWL) approach in producing memory chips] (Author’s 

view). 

 
This advanced technique involves the strategic modification of access pathways within the semiconductor 
structure to mitigate previously encountered barriers that impeded efficient electron transport. A nanoscale, 
silicon-based total thin-wall layer functions as an entrance interface, significantly reducing contact 
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resistance and facilitating more efficient charge carrier injection into the silicon capsules. The primary 
objective is to optimize the trade-off between conventional memory particle applications, such as phase-
change or resistive RAM, and power alternatives, thereby improving device robustness, energy efficiency, 
and overall operational reliability. This methodology leverages principles from condensed matter physics 
and electronic materials engineering to enhance charge mobility and device endurance. 
 
Conclusion 
In conclusion, this research paper introduces a new device architecture using a Total-Thin-Wall Layer 
(TTWL) design. Integrated into a memory domain IC, this structure provides a promising alternative to 
traditional memory devices. The TTWL-based design improves durability and thermal regulation, while also 
potentially boosting data retention and switching speed. It tackles the drawbacks of conventional thick-wall 
layered devices by reducing material use and optimizing layer interfaces, thereby enhancing the 
performance and reliability in future non-volatile memory systems. 
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