194

Микроэлектроника: настоящее и будущее

раздел 5. Первое занятие

195



The ordinary computer did the computation sequentially7 — operation by operation. It took a lot of time. The computation results were rather8 slow.
Qualitatively9 new integrated circuits were required10.
By taking advantage of the knowledge and concepts gained in mainframe and minicomputer application, better and more sophisticated microprocessors began to emerge. Microprocessors had larger and denser11 chips; higher resolution; higher speed specially designed RAMs (random n access memory) and ROMs (read-only memory); specially designed I/O and peripheral13 interface circuits; on-chips clock and timing circuits; more extensive and more powerful instruction14 sets and lower power dissipation15.
Supercomputers have to operate like brain: all the computations proceed concurrently (одновременно).
Let's step back for a moment to obtain16 a better view of where the microprocessors are coming from.
The first microprocessors developed in 1971 were an offshoot (ветвь) of pocket calculator development. Since then, there has been a tremendous upsurge17 of work in this field.
In November 1971, Intel introduced the world's first commercial microprocessor, the 4004, invented by three Intel engineers. Primitive by today's standards, it contained a mere 2,300 transistors and performed 60,000 calculations a second. Twenty-five years later, the microprocessor is the most complex18 mass-produced product ever, with more than 5.5 million transistors performing hundreds of millions of calculations each second.
The very first microprocessors were fabricated using PMOS (p-channel metal-oxide-semiconductor) technology. These were, however, relatively slow devices principally because "holes" inthep-type material have a low mobility. Later, improved technology permitted microprocessors to be constructed using «-type MOS (metal-oxide-semiconductor) and these microprocessors were almost as fast as normal minicomputers with speeds of three or four microseconds per instruction. Some microprocessors are now made using CMOS (complementary 19 metal-oxide-semiconductor). The speed and logic density of CMOS are inferior20 to и-type MOS but the process does have some significant advantages. This type of microprocessor had clear

advantages over the other types if it was intended for use in exacting or inaccessible environments.
Further developments improved the logic density of CMOS. The only cloud on the CMOS horizon comes from a new development of the normal bipolar circuit. A new semiconductor configuration, called integrated injection logic (IIL), has been devised21 which eliminates22 the need for any resistors23, capacitors24 or transistor isolation. This enables an extremely compact logic circuit to be formed which has a low power consumption while maintaining the normal speed of transistor-transistor logic (TTL).
Nowadays, the CPU must perform a number of functions simultaneously, for example, fuel-mixture calculations and ignition advance control in a car. Also, it must be simple enough to be built economically. Software development cycles must be short, all the computation proceeds concurrent.
(II) The versatility of the microprocessor has altered the entire architecture of modern computer systems. No longer25 is the processing of information carried out only in the computer's central processing unit. Today, there is a trend towards distributing more processing capability throughout a computer system, with various areas. For example, an input-output port may have a controller to regulate the flow of information through it. At times, the controller may accept commands from the CPU and send signals back in order to coordinate its operations with those of the rest26 of the system; at other times, the controller may operate independently of the CPU.
Provisions can and are being made in the architecture. Thus, the architectural improvement is parallel and distributing computation.
At present, scientists announced dramatic new breakthroughs27 in molecular electronics: they fabricated the circuits using an advanced system of manufacturing called nano-imprint28 lithography. Capacity and performance could be extended enormously29 by layering molecular-switch devices on conventional silicon. This will push advances in future computer technology far beyond30 the limits of silicon.
An ordinary computer simulates31 a neural network. Actually, it is an artificial neural networks. Neural networks are known to be massively parallel distributed processing systems.
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