


MiCroprocessors

A The microprocessor is the heart of any normal
computer, whether it is a desktop machine, a
server or a laptop.

A The microprocessor you are using might be a

Pentium, a K6, a
many other brand

PowerPC, a Sparc or any of the
s and types of microprocessors,

but they all do ap

proximately the same thing In

approximately the same way.



MiCroprocessor

A A microprocessot- also known as a CPU
or central processing untis a complete
computation engine that is fabricated on a
single chip.



History

A The first microprocessor was the Intel 4004,

Introduced in 1971.
powerful-- all it could

'he 4004 was not very
do was add and

subtract, and It coulc
time.

only do thab#s at a

A The 4004 powered one of the flrst portable

electronic calculators

Intel 4004 Chip
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iStory

A The first microprocessor to make it into a home
computer was the Intel 8080, a completait8
computer on one chip, introduced in 1974.

A The first microprocessor to make a real splash in
the market was the Intel 8088, introduced in 1979
and incorporated into the IBM PC (WhICh flrst




History

A From the 8088 PCs moved to to the 80286 to the
80386 to the 80486 to the Pentium to the Pentium
|l to the Pentium Ill to the Pentium 4.

A All of these microprocessors are made by Intel ant
all of them are improvements on the basic design
of the 8088

A The Pentium 4 can execute any piece of code that
ran on the original 8088, but it does it about 5,000
times faster!




MiCroprocessors

Name Date | Transistors | Microns | Clock speed | Data width MIPS
8080 1974 6,000 6 2 MHz 8 bits 0.64
8088 1979 29,000 3 5 MHz 16 bits 0.33
8-bit bus
80286 1982 134,000 15 6 MHz 16 bits il
80386 1985 275,000 15 16 MHz 32 bits 5
80486 1989 | 1,200,000 1 25 MHz 32 bits 20
Pentium 1993 | 3,100,000 0.8 60 MHz 32 bits 100
64-bit bus
Pentium I 1997 | 7,500,000 0.35 233 MHz 32 bits ~300
64-bit bus
Pentium I 1999 | 9,500,000 0.25 450 MHz 32 bits )
64-bit bus
Pentium 4 2000 | 42,000,000 0.18 1.5 GHz 32 bits ~1,700
64-bit bus
Pentium 4 32 bits
Preseoft" 2004 | 125,000,000 | 0.09 3.6 GHz sabitbus | ~7:000




INtO about the table

A The date is the year that the processor was first introduced. Many processoistaoelueed at
higher clock speeds for many years after the original release date.

A Transistors is the number of transistors on the chip. You can see that the number of transistors on a
single chip has risen steadily over the years.

A Microns is the width, in microns, of the smallest wire on the chip. For comparison, a human hair is
100 microns thick. As the feature size on the chip goes down, the number of transistors rises.

A Clock speed is the maximum rate that the chip can be clocked at. Clock speed will make more sense
the next section.

A Data Width is the width of the ALU. An-Bit ALU can add/subtract/multiply/etc. twel8t numbers,
while a 32bit ALU can manipulate 3bit numbers. An &it ALU would have to execute four
Instructions to add two 3Bit numbers, while a 3Bit ALU can do it in one instruction. In many
cases, the external data bus is the same width as the ALU, but not always. The 8088 hiad\al16
and an &it bus, while the modern Pentiums fetch data 64 bits at a time for thbit ARUS.

A MIPS stands for "millions of instructions per second" and is a rough measure of the performance of &
CPU. Modern CPUs can do so many different things that MIPS ratings lose a lot of their meaning, bt
you can get a general sense of the relative power of the CPUs from this column.



fable

A There is a relationship between clock speed and MIPS. Th
maximum clock speed is a function of the manufacturing
process and delays within the chip.

A There is also a relationship between the number of
transistors and MIPS. For example, the 8088 clocked at 5
MHz but only executed at 0.33 MIPS (about one
Instruction per 15 clock cycles).

A Modern processors can often execute at a rate of two
Instructions per clock cycle. That improvement is directly
related to the number of transistors on the chip.



