
Four decades of 

microprocessors

P K Mukherjee
Dept. of Electronics Engineering
Institute of Technology
Banaras Hindu University
Varanasi ð221 005



Agenda

ÅPre Vacuum Tube 

ÅPost Vacuum Tube 

ÅBipolar Junction Transistor 

ÅMOSFET

ÅIntegrated Circuit

ÅMicroprocessor

ÅSegmentation

ÅPaging, Cache and Cache Coherence

ÅPipelining

ÅRISC

ÅProtection, Paging and Multitasking

ÅSuper Scalar Architecture

ÅVLIW

ÅMulti threading

ÅMultiple Core Architecture



Ancient Calculators

Abacus Napier bones



The First Computer

The Babbage Difference Engine

(1832)

25,000 parts

Cost:  £ 17,470

The invention of Difference Engine made Charles Babbage 

òThe Father of Computeró



ENIAC 

(The first in vacuum tube era)

ENIAC contained 

approximately 

18,000 vacuum 

tubes, 70,000 

resistors, 10,000 

capacitors, and 6,000 

switches. 

It was 100 feet long, 

10 feet high, and 3 

deep. It consumed 

140 kilowatts of 

power. 



The Transistor revolution!

Co inventors: Dr William Shockley, Dr John 

Bardeen and Dr Walter H. Brattain.

Advantages over vacuum tube:

1. Smaller and light weight

2. No heater requirement

3. Less power consumption

4. Lower operating voltages



The Transistor

John Bardeen, Walter Brattainand 

William Shockleydiscovered the 

transistor effect and developed the 

first device in December 1947, 

while the three were members of 

the technical staff at Bell 

Laboratories in Murray Hill, NJ. 

They were awarded the Nobel 

Prize in physics in 1956.

Developed as a replacement for 

bulky and inefficient vacuum tubes 

and mechanical relays, the 

transistor later revolutionized the 

entire electronics world



Intel
· 1950's: Shockley leaves Bell Labs to establish Shockley Labs in California.  Some of 

the best young electronic engineers and solid-state physicists come to work with 
him. These include Robert Noyce and Gordon Moore. 

· 1969: Intel (Int egrated Electronics) was a tiny start-up company in Santa Clara, 
headed by Noyce and Moore, working in MOS memory. Marcian E Ted Hoff Jr. joins 
Intel as its 12th employee.

· 1970: Busicom Corporation, Japan placed an order with Intel for custom calculator 
chips.  Intel had no experience of custom-chip design and sets out to design a 
general-purpose solution. Ted and Stanley Mazor did the design. 

· 1971: Intel has problems translating architectures into working chip designs - the 
project runs late. 

· Federico Faggin joins Intel and solves the problems in weeks. 

· The result is the Intel 4000 family (later renamed MCS-4, Microcomputer System 4-
bit), comprising the 4001 (2k-bit ROM), the 4002 (320-bit RAM), the 4003 (10-bit 
I/O shift-register) and the 4004, a 4-bit CPU. 



Intel 4004: The Serendipitous Invention.

· Introduced in 1971, the 
Intel 4004 "Computer-on-a-
Chip" was a 2300 transistor 
device capable of 
performing 60,000 
operations per second. 

· It was the first-ever  
microprocessor and had 
approximately
the same performance as 
the 18,000 vacuum tube 
ENIAC. The 4-bit
Intel C4004 ran at a Clock 
Speed of 108 KHz and 
occupied 12 sq. mm.



Intel 4004

Federico Faggin
designed the Intel 
4004 processor.  
His initials were 
printed on the 
circuit.



The BusicomCalculator

The Busicom calculator used 

five Intel 4001õs, two 4002õs, 

three 4003õs and the 4004 

CPU 

The original engineering prototype 

of the Busicom desk-top printing 

calculator, the worldõs first 

commercial product to use a 

microprocessor.



Intel 8085 Microprocessor

· Introduced in 1974

·First true sense 

single chip 

microprocessor

·8-bit architecture

·Still used in some 

microcontroller 

applications!



8085: Concepts 

·8 Bit Data and 16 Bit Address bus, time 

multiplexed for the first time.

·READY pin made interface with slower 

memories possible.

·Two dedicated pins for generation and 

reception of serial data (SID and SOD).

·Could be interfaced with 256 input and 

256, output ( 8 bit) devices.



Intel 8086 Microprocessor

· Introduced in 1979

·29,000 transistors

·33 mm2

·Clock: 5 MHz

·16 bit architecture



8086: New concepts 

·Segmentation

·Pipelining

·Multiprocessing Min/Max modes

·Multiple ground pins

·Aligned and non-aligned Word access

·Little endian, as described by John Cohen. 

The term coined from Gulliver Twist by 

Jonathon Swift.



IBM PC

Released:1981

O/S: IBM BASIC / PC-DOS 1.0

CPU: Intel 8088@4.77MHz

Memory: 16kB- 256kB

The IBM PC was 

introduced in 1981 to 

much fanfare in the 

computer industry. IBM, 

being the biggest 

computer company of all 

time, helped legitimize the 

PC revolution by 

participating in it.



Intel 80286 Microprocessor

· Introduced in 1982

·134,000 transistors

·x86-16 architecture

·Clock: 6 to 25 MHz

·Double performance 

per clock cycle 

compared to 8086



IBM PC/AT

Released:1984

O/S: PC-DOS 3.0+, OS/2 1.x

CPU: Intel 80286@6 and 8MHz

Memory: 256KB- 16MB

The IBM PC-AT was the first 

upgrade from the basic PC 

architecture introduced in 1981 (the 

XT expanded storage options, but 

not the processor, bus, chipset, etc.) 

The first ATs were released with a 

conservative 6 MHz processor which 

was quickly upgraded to 8 MHz. The 

BIOS allowed for the definition of 

aftermarket hard drives. The AT also 

introduced the 1.2 MB high-density 

5.25" floppy drive which became an 

industry standard until the advent of 

3.5" disk drives.



Intel 80386 Microprocessor

· Introduced in 1985

·275,000 transistors

·43 mm2

·Clock: 16 MHz

·32 bit architecture



80386: The Concepts, on chip 

·4GB memory addressing

·64 TB Virtual Memory

·Paging was introduced

·Protected environment imperative for 

multi-tasking and multi-user operating 

systems like UNIX

·On the fly switch between Real, 

Protected and Virtual modes

·Debugging features on chip

·POST on chip



Intel 80486 Microprocessor

· Introduced in 1989

·1,200,000 
transistors

·81 mm2

·Clock: 25 MHz

·32 bit architecture

·1st pipelined 
implementation of 
IA32

·Coprocessor was a 
part of die for the 
first time



Intel Pentium Microprocessor

· Introduced in 1993

·3,100,000 
transistors

·296 mm2

·Clock: 60 MHz

·32 bit architecture

·Split Cache for 
Instruction and Data

·1st superscalar 
implementation of 
IA32


