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(English)

Microprocessor and Semiconductor Manufacturing Technology

A computer generally consists of hardware components such as a central
processing unit (CPU), memory, input-output devices, a storage device, a power
supply, and internal and peripheral interfaces. The core component of a
computer is its CPU. Amicroprocessor is an LSl chip that integrates the
arithmetic and logic units (ALUs), control units (CUs), and other circuits that
perform the main functions of the CPU. (Note that the terms “microprocessor”
and “CPU” are not always synonymous.) The microprocessor interprets
programs and entered instructions and performs arithmetic operations, computer
operation control, and input-output operations. A highly integrated single-chip
microprocessor contains over several million transistors in its various circuits
(e.g., address, data, and control registers; logic and arithmetic units; ROM; RAM;
and interface circuits). All of these transistors are integrated on a chip whose
area is less than 100 square millimeters. An important measure of a
microprocessor’s performance is its operating frequency. Nowadays, there are
personal computers that have microprocessors operating at frequencies higher
than 2 GHz. By simple calculation, a processing speed at 2 GHz means that 2
billion arithmetic operations can be made in just a second.

Upgrading microprocessors has required breakthroughs in circuit design and
semiconductor manufacturing technologies. Photo-etching, silicon-on-insulator
(SOl), copper (Cu) wiring, and various other process technologies have made it
possible to design circuit patterns that are only about 100 nm wide. However, a
pattern width of 100 nm is a critical limit. Circuit patterns finer than 100 nm
cannot be printed using light that has a wavelength greater than 100 nm.
Moreover, a further degree of microfabrication causes two other common
problems. The first is that leakage current increases because of the extremely
thin insulation layer; this problem increases the microprocessor's power
consumption. The second problem is that signal delays in the fine wiring
degrade the microprocessor's operating speed. It is considered that we need
completely new technologies to enhance the integration and performance of LSI
chips, and various projects are being implemented to study and develop new-
generation semiconductor devices.



