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Abstract 

With the very much usage  of microprocessors in the IT industry , we need to study about the ancestors of the current 

Microprocessors , so that we are able to learn about the basic technologies which were being used at time for the designing 

of the Microprocessors. In this paper, we will learn about various microprocessors which were used and designed at earlier 

times and how they serve the technology at that time, why some of them have faced failures and how they evolved. 

 
1. Introduction 

A microprocessor incorporates the functions of   a computer's central processing unit (CPU) on a 

single integrated circuit (IC), or at most a few integrated circuits. All modern CPUs are microprocessors 

making the micro- prefix redundant. The microprocessor is a multipurpose, programmable device that 

accepts digital data as input, processes it according to instructions stored in its memory, and provides results as 

output. It is an example of sequential digital logic, as it has internal memory. Microprocessors operate on 

numbers and symbols represented in the binary numeral system. 

The integration of a whole CPU onto a single chip or on a few chips greatly reduced the cost of processing 

power. The integrated circuit processor was produced in large numbers by highly automated processes, so unit 

cost was low. Single-chip processors increase reliability as there are many fewer electrical connections to fail. 

As microprocessor designs get faster, the cost of manufacturing a chip (with smaller components built on a 

semiconductor chip the same size) generally stays the same. 

       2. Structure of microprocessors 

Before microprocessors, small computers had been implemented using racks of circuit boards with 

many medium- and small-scale integrated circuits. Microprocessors integrated this into one or a few large-
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scale ICs. Continued increases in microprocessor capacity have since rendered other forms of computers 

almost completely obsolete (see history of computing hardware), with one or more microprocessors used in 

everything from the smallest embedded systems and handheld devices to the 

largest mainframes and supercomputers. The internal arrangement of a microprocessor varies depending on the 

age of the design and the intended purposes of the processor. The complexity of an integrated circuit is 

bounded by physical limitations of the number of transistors that can be put onto one chip, the number of 

package terminations that can connect the processor to other parts of the system, the number of 

interconnections it is possible to make on the chip, and the heat that the chip can dissipate. Advancing 

technology makes more complex and powerful chips feasible to manufacture. 

A minimal hypothetical microprocessor might only include an arithmetic logic unit (ALU) and a control logic 

section. The ALU performs operations such as addition, subtraction, and operations such as AND or  OR . 

Each operation of the ALU sets one or more flags in a status register, which indicate the results of the last 

operation (zero value, negative number, overflow, or others). The control logic section retrieves instruction 

operation codes from memory, and initiates whatever sequence of operations of the ALU requires to carry out 

the instruction. A single operation code might affect many individual data paths, registers, and other elements 

of the processor. 

As integrated circuit technology advanced, it was feasible to manufacture more and more complex processors 

on a single chip. The size of data objects became larger; allowing more transistors on a chip allowed word 

sizes to increase from 4- and 8-bit words up to today's 64-bitwords. Additional features were added to the 

processor architecture; more on-chip registers sped up programs, and complex instructions could be used to 

make more compact programs. 

3. Special-purpose designs 

A microprocessor is a general purpose system. Several specialized processing devices have followed from the 

technology.  32-bit processors have more digital logic than narrower processors, so 32-bit (and wider) 

processors produce more digital noise and have higher static consumption than narrower processors. So 8-bit 

or 16-bit processors are better than 32-bit processors for system on a chip and microcontrollers that require 

extremely low-power electronics, or are part of a mixed-signal integrated circuit with noise-sensitive on-chip 

analog electronics such as high-resolution analog to digital converters, or both. 

When manufactured on a similar process, 8-bit micros use less power when operating and less power when 

sleeping than 32-bit micros.  
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However, some people say a 32-bit micro may use less average power than an 8-bit micro, when the 

application requires certain operations, such as floating-point math, that take many more clock cycles on an 8-

bit micro than a 32-bit micro, and so the 8-bit micro spends more time in high-power operating mode.  

The advent of low-cost computers on integrated circuits has transformed modern society. General-purpose 

microprocessors in personal computers are used for computation, text editing, multimedia display, and 

communication over the Internet. Many more microprocessors are part of embedded systems, providing digital 

control over myriad objects from appliances to automobiles to cellular phones and industrial process control. 

The first use of the term "microprocessor" is attributed to Viatron Computer Systems describing the custom 

integrated circuit used in their System 21 small computer system announced in 1968. 

Intel introduced its first 4-bit microprocessor 4004 in 1971 and its 8-bit microprocessor 8008 in 1972. During 

the 1960s, computer processors were constructed out of small and medium-scale ICs—each containing from 

tens of transistors to a few hundred. These were placed and soldered onto printed circuit boards, and often 

multiple boards were interconnected in a chassis. The large number of discreet logic gates used more electrical 

power—and therefore produced more heat—than a more integrated design with fewer ICs. The distance that 

signals had to travel between ICs on the boards limited a computer's operating speed. 

In the NASA Apollo space missions to the moon in the 1960s and 1970s, all onboard computations for primary 

guidance, navigation and control were provided by a small custom processor called "The Apollo Guidance 

Computer". It used wire wrap circuit boards whose only logic elements were three-input NOR gates.  

The first microprocessors emerged in the early 1970s and were used for electronic calculators, using binary-

coded decimal (BCD) arithmetic on 4-bit words. Other embedded uses of 4-bit and 8-bit microprocessors, such 

as terminals, printers, various kinds of automation etc., followed soon after. Affordable 8-bit microprocessors 

with 16-bit addressing also led to the first general-purpose microcomputers from the mid-1970s on. 

Since the early 1970s, the increase in capacity of microprocessors has followed Moore's law; this originally 

suggested that the number of components that can be fitted onto a chip doubles every year. With present 

technology, it is actually every two years,[9] and as such Moore later changed the period to two years.  

� Firsts 
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Three projects delivered a microprocessor at about the same time: Garrett Ai Research's Central Air Data 

Computer (CADC), Texas Instruments (TI) TMS 1000 (1971 September), and Intel's 4004 (1971 November). 

� CADC 

In 1968, Garrett Ai Research (which employed designers Ray Holt and Steve Geller) was invited to produce a 

digital computer to compete with electromechanical systems then under development for the main flight 

control computer in the US Navy's new F-14 Tomcat fighter. The design was complete by 1970, and used 

a MOS-based chipset as the core CPU. The design was significantly (approximately 20 times) smaller and 

much more reliable than the mechanical systems it competed against, and was used in all of the early Tomcat 

models. This system contained "a 20-bit, pipelined, parallel multi-microprocessor". The Navy refused to allow 

publication of the design until 1997. For this reason the CADC, and the MP944 chipset it used, are fairly 

unknown.  

� TMS 1000 

The Smithsonian Institution says TI engineers Gary Boone and Michael Cochran succeeded in creating the 

first microcontroller (also called a microcomputer) and the first single-chip CPU in 1971. The result of their 

work was the TMS 1000, which went commercial in 1974. TI stressed the 4-bit TMS 1000 for use in pre-

programmed embedded applications, introducing a version called the TMS1802NC on September 17, 1971 

that implemented a calculator on a chip. TI filed for a patent on the microprocessor. Gary Boone was 

awarded U.S. Patent 3,757,306 for the single-chip microprocessor architecture on September 4, 1973. In 1971 

and again in 1976, Intel and TI entered into broad patent cross-licensing agreements, with Intel paying 

royalties to TI for the microprocessor patent. A history of these events is contained in court documentation 

from a legal dispute between Cyrix and Intel, with TI as intervenor and owner of the microprocessor patent. 

A computer-on-a-chip combines the microprocessor core (CPU), memory, and I/O (input/output) lines onto 

one chip. The computer-on-a-chip patent, called the "microcomputer patent" at the time, U.S. Patent 

4,074,351, was awarded to Gary Boone and Michael J. Cochran of TI. Aside from this patent, the standard 

meaning of microcomputer is a computer using one or more microprocessors as its CPU(s), while the concept 

defined in the patent is more akin to a microcontroller.       

� Intel 4004  
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The Intel 4004 is generally regarded as the first commercially available microprocessor, and cost $60. The first 

known advertisement for the 4004 is dated November 15, 1971 and appeared in Electronic News. The project 

that produced the 4004 originated in 1969, when Busicom, a Japanese calculator manufacturer, asked Intel to 

build a chipset for high-performance desktop calculators. Busicom's original design called for a programmable 

chip set consisting of seven different chips. Three of the chips were to make a special-purpose CPU with its 

program stored in ROM and its data stored in shift register read-write memory. Ted Hoff, the Intel engineer 

assigned to evaluate the project, believed the Busicom design could be simplified by using dynamic RAM 

storage for data, rather than shift register memory, and a more traditional general-purpose CPU architecture. 

Hoff came up with a four–chip architectural proposal: a ROM chip for storing the programs, a dynamic RAM 

chip for storing data, a simple I/O device and a 4-bit central processing unit (CPU). Although not a chip 

designer, he felt the CPU could be integrated into a single chip, but as he lacked the technical know-how the 

idea remained just a wish for the time being. 

Production units of the 4004 were first delivered to Busicom in March 1971 and shipped to other customers in 

late 1971. 

� Pico/General Instrument  

 



                                IJRIT International Journal of Research in Information Technology, Volume 2, Issue 9, September 2014, Pg. 86-97 

Ronit Yadav,IJRIT  91 

 

In 1971 Pico Electronics and General Instrument (GI) introduced their first collaboration in ICs, a complete 

single chip calculator IC for the Monroe/Litton Royal Digital III calculator. This chip could also arguably lay 

claim to be one of the first microprocessors or microcontrollers having ROM, RAM and a RISC instruction set 

on-chip. The layout for the four layers of the PMOS process was hand drawn at x500 scale on mylar film, a 

significant task at the time given the complexity of the chip. Pico was a spinout by five GI design engineers 

whose vision was to create single chip calculator ICs. They had significant previous design experience on 

multiple calculator chipsets with both GI and Marconi-Elliott. The key team members had originally been 

tasked by Elliott Automation to create an 8-bit computer in MOS and had helped establish a MOS Research 

Laboratory in Glenrothes, Scotland in 1967. 

Calculators were becoming the largest single market for semiconductors and Pico and GI went on to have 

significant success in this burgeoning market. GI continued to innovate in microprocessors and 

microcontrollers with products including the CP1600, IOB1680 and PIC1650, In 1987 the GI Microelectronics 

business was spun out into the Microchip PIC microcontroller business. 

� Four-Phase Systems AL1 

The Four-Phase Systems AL1 was an 8-bit bit slice chip containing eight registers and an ALU. It was 

designed by Lee Boysel in 1969. At the time, it formed part of a nine-chip, 24-bit CPU with three AL1s, but it 

was later called a microprocessor when, in response to 1990s litigation by Texas Instruments, a demonstration 

system was constructed where a single AL1 formed part of a courtroom demonstration computer system, 

together with RAM, ROM, and an input-output device. 

� 8-bit designs 

 The Intel 4004 was followed in 1972 by the Intel 8008, the world's first 8-bit microprocessor. Intel marketed it 

as the 8008 in April, 1972, as the world's first 8-bit microprocessor. It was the basis for the famous "Mark-8" 

computer kit advertised in the magazine Radio-Electronics in 1974. 

The 8008 was the precursor to the very successful Intel 8080 (1974), which offered much improved 

performance over the 8008 and required fewer support chips, Zilog Z80(1976), and derivative Intel 8-bit 

processors.  

The Western Design Center, Inc (WDC) introduced the CMOS 65C02 in 1982 and licensed the design to 

several firms. It was used as the CPU in the Apple IIe and II c personal computers as well as in medical 
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implantable grade pacemakers and defibrillators, automotive, industrial and consumer devices. WDC 

pioneered the licensing of microprocessor designs, later followed by ARM (32-bit) and other 

microprocessor intellectual property (IP) providers in the 1990s. 

Motorola introduced the MC6809 in 1978, an ambitious and well thought-through 8-bit design which 

was source compatible with the 6800 and was implemented using purely hard-wired logic. Another early 8-bit 

microprocessor was the Signetics 2650, which enjoyed a brief surge of interest due to its innovative and 

powerful instruction set architecture. 

� 12-bit designs 

The Intersil 6100 family consisted of a 12-bit microprocessor (the 6100) and a range of peripheral support and 

memory ICs. The microprocessor recognised the DEC PDP-8minicomputer instruction set.. By virtue of its 

CMOS technology and associated benefits, the 6100 was being incorporated into some military designs until 

the early 1980s. 

 
� 16-bit designs 

The first multi-chip 16-bit microprocessor was the National Semiconductor IMP-16, introduced in early 1973. 
An 8-bit version of the chipset was introduced in 1974 as the IMP-8. 

Other early multi-chip 16-bit microprocessors include one that Digital Equipment Corporation (DEC) used in 

the LSI-11 OEM board set and the packaged PDP 11/03 minicomputer—and the Fairchild 

Semiconductor MicroFlame 9440, both introduced in 1975–1976. In 1975, National introduced the first 16-bit 

single-chip microprocessor, the National Semiconductor PACE, which was later followed by 

an NMOS version, the INS8900. Another early single-chip 16-bit microprocessor was TI's TMS 9900, which 

was also compatible with their TI-990 line of minicomputers.  Intel "upsized" their 8080 design into the 16-

bit Intel  8086, the first member of the x86 family, which powers most modern PC type 

computers. Intel introduced the 8086 as a cost-effective way of porting software from the 8080 lines, and 

succeeded in winning much business on that premise. The 8088, a version of the 8086 that used an 8-bit 

external data bus, was the microprocessor in the first IBM PC. Intel then released the 80186 and 80188, 

the 80286 and, in 1985, the 32-bit 80386, cementing their PC market dominance with the processor family's 

backwards compatibility. The 8086 and successors had an innovative but limited method of memory 

segmentation, while the 80286 introduced a full-featured segmented memory management unit (MMU). The 

80386 introduced a flat 32-bit memory model with paged memory management. 
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� 32-bit designs 

 

16-bit designs had only been on the market briefly when 32-bit implementations started to appear. 

The most significant of the 32-bit designs is the Motorola MC68000, introduced in 1979. The 68k, as it was 

widely known, had 32-bit registers in its programming model but used 16-bit internal data paths, three 16-bit 

Arithmetic Logic Units, and a 16-bit external data bus (to reduce pin count), and externally supported only 24-

bit addresses (internally it worked with full 32 bit addresses). Motorola generally described it as a 16-bit 

processor, though it clearly has 32-bit capable architecture. The combination of high performance, large 

(16 megabytes or 224 bytes) memory space and fairly low cost made it the most popular CPU design of its 

class. The Apple Lisa andMacintosh designs made use of the 68000, as did a host of other designs in the mid-

1980s, including the Atari ST and Commodore Amiga. 

The world's first single-chip fully 32-bit microprocessor, with 32-bit data paths, 32-bit buses, and 32-bit 

addresses, was the AT&T Bell LabsBELLMAC-32A, with first samples in 1980, and general production in 

1982. After the divestiture of AT&T in 1984, it was renamed the WE 32000 (WE for Western Electric), and 

had two follow-on generations, the WE 32100 and WE 32200. These microprocessors were used in the AT&T 

3B5 and 3B15 minicomputers; in the 3B2, the world's first desktop supermicrocomputer; in the "Companion", 

the world's first 32-bit laptop computer; and in "Alexander", the world's first book-sized supermicrocomputer, 

featuring ROM-pack memory cartridges similar to today's gaming consoles. All these systems ran the UNIX 

System V operating system. 

The first commercial, single chip, fully 32-bit microprocessor available on the market was the HP FOCUS. 

Intel's first 32-bit microprocessor was the iAPX 432, which was introduced in 1981 but was not a commercial 

success.  
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Motorola's success with the 68000 led to the MC68010, which added virtual memory support. The MC68020, 

introduced in 1984 added full 32-bit data and address buses.. A 68050 failed to achieve its performance goals 

and was not released, and the follow-up MC68060 was released into a market saturated by much faster RISC 

designs. The 68k family faded from the desktop in the early 1990s. 

The ARM first appeared in 1985. This is a RISC processor design, which has since come to dominate the 32-

bit embedded systems processor space due in large part to its power efficiency, its licensing model, and its 

wide selection of system development tools. Semiconductor manufacturers generally license cores and 

integrate them into their ownsystem on a chip products; only a few such vendors are licensed to modify the 

ARM cores. Most cell phones include an ARM processor, as do a wide variety of other products. There are 

microcontroller-oriented ARM cores without virtual memory support, as well as symmetric 

multiprocessor (SMP) applications processors with virtual memory. 

� 64-bit designs in personal computers 

While 64-bit microprocessor designs have been in use in several markets since the early 1990s (including 

the Nintendo 64 gaming console in 1996), the early 2000s saw the introduction of 64-bit microprocessors 

targeted at the PC market. 

With AMD's introduction of a 64-bit architecture backwards-compatible with x86, x86-64 (also 

called AMD64), in September 2003, followed by Intel's near fully compatible 64-bit extensions (first called 

IA-32e or EM64T, later renamed Intel 64), the 64-bit desktop era began. Both versions can run 32-bit legacy 

applications without any performance penalty as well as new 64-bit software. With operating 

systems Windows XP x64, Windows Vista x64, Windows 7 x64, Linux, BSD, and Mac OS X that run 64-bit 

native, the software is also geared to fully utilize the capabilities of such processors. The move to 64 bits is 

more than just an increase in register size from the IA-32 as it also doubles the number of general-purpose 

registers. 

The move to 64 bits by PowerPC processors had been intended since the processors' design in the early 90s 

and was not a major cause of incompatibility. Existing integer registers are extended as are all related data 

pathways, but, as was the case with IA-32, both floating point and vector units had been operating at or above 

64 bits for several years. Unlike what happened when IA-32 was extended to x86-64, no new general purpose 

registers were added in 64-bit PowerPC, so any performance gained when using the 64-bit mode for 

applications making no use of the larger address space is minimal.  
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In 2011, ARM introduced a new 64-bit ARM architecture. 

� Multi-core designs 

 

A multi-core processor is a single chip that contains more than one microprocessor core. Each core can 

simultaneously execute processor instructions in parallel. This effectively multiplies the processor's potential 

performance by the number of cores, if the software is designed to take advantage of more than one processor 

core. In 2005, AMD released the first native dual-core processor, the Athlon X2. Intel's Pentium D had beaten 

the X2 to market by a few weeks, but it used two separate CPU dies and was less efficient than AMD's native 

design. As of 2012, dual-core and quad-core processors are widely used in home PCs and laptops, while quad, 

six, eight, ten, twelve, and sixteen-core processors are common in the professional and enterprise markets with 

workstations and servers. 

Sun Microsystems has released the Niagara and Niagara 2 chips, both of which feature an eight-core design. 

The Niagara 2 supports more threads and operates at 1.6 GHz. 

High-end Intel Xeon processors that are on the LGA 771, LGA1336, and LGA 2011 sockets and high-end 

AMD Opteron processors that are on the C32 and G34 sockets are DP (dual processor) capable, as well as the 

older Intel Core 2 Extreme QX9775 also used in an older Mac Pro by Apple and the Intel Skulltrail 

motherboard. AMD's G34 motherboards can support up to four CPUs and Intel's LGA 1567 motherboards can 

support up to eight CPUs. 

The desktop market has been in a transition towards quad-core CPUs since Intel's Core 2 Quads were released 

and now are common, although dual-core CPUs are still more prevalent. Older or mobile computers are less 

likely to have more than two cores than newer desktops. Not all software is optimised for multi core cpu's, 

making fewer, more powerful cores preferable. AMD offers CPUs with more cores for a given amount of 

money than similarly priced Intel CPUs—but the AMD cores are somewhat slower, so the two trade blows in 

different applications depending on how well-threaded the programs running are. 

For example, Intel's cheapest Sandy Bridge quad-core CPUs often cost almost twice as much as AMD's 

cheapest Athlon II, Phenom II, and FX quad-core CPUs but Intel has dual-core CPUs in the same price ranges 

as AMD's cheaper quad core CPUs. In an application that uses one or two threads, the Intel dual cores 
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outperform AMD's similarly priced quad-core CPUs—and if a program supports three or four threads the 

cheap AMD quad-core CPUs outperform the similarly priced Intel dual-core CPUs. 

� RISC 

In the mid-1980s to early 1990s, a crop of new high-performance reduced instruction set computer (RISC) 

microprocessors appeared, influenced by discrete RISC-like CPU designs such as the IBM 801 and others. 

RISC microprocessors were initially used in special-purpose machines and Unix workstations, but then gained 

wide acceptance in other roles. 

In 1986, HP released its first system with a PA-RISC CPU. The first commercial RISC microprocessor design 

was released in 1984 by MIPS Computer Systems, the 32-bit R2000(the R1000 was not released). In 1987 in 

the non-Unix Acorn computers' 32-bit, then cache-less, ARM2-based Acorn Archimedes the fist commercial 

success using the ARM architecture, then know as Acorn RISC Machine (ARM); first silicon ARM1 in 1985. 

The R3000 made the design truly practical, and the R4000 introduced the world's first commercially available 

64-bit RISC microprocessor. Competing projects would result in the 

IBM POWER and Sun SPARC architectures. Soon every major vendor was releasing a RISC design, including 

the AT&T CRISP, AMD 29000, Intel i860 and Intel i960, Motorola 88000, DEC Alpha. 

In the late 1990s, only two 64-bit RISC architectures were still produced in volume for non-embedded 

applications: SPARC and Power ISA, but as ARM has become increasingly powerful, in the early 2010s, it 

became the third RISC architecture in the general computing segment. 

4. Market statistics 

In 2003, about US$44 billion worth of microprocessors were manufactured and sold.] Although about half of 

that money was spent on CPUs used in desktop or laptop personal computers, those count for only about 2% of 

all CPUs sold.  About 55% of all CPUs sold in the world are 8-bit microcontrollers, over two billion of which 

were sold in 1997.  

In 2002, less than 10% of all the CPUs sold in the world were 32-bit or more. Of all the 32-bit CPUs sold, 

about 2% are used in desktop or laptop personal computers. Most microprocessors are used in embedded 

control applications such as household appliances, automobiles, and computer peripherals. Taken as a whole, 

the average price for a microprocessor, microcontroller, or DSP is just over $6.  
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About ten billion CPUs were manufactured in 2008. About 98% of new CPUs produced each year are 

embedded.  
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