Microprocessor


Microprocessors, including an Intel 80486DX2 and an Intel 80386
A microprocessor (abbreviated as µP or uP) is an electronic computer central processing unit (CPU) made from miniaturized transistors and other circuit elements on a single semiconductor integrated circuit (IC) (aka microchip or just chip).

Before the advent of microprocessors, electronic CPUs were made from discrete (separate) TTL integrated circuits; before that, individual transistors; and before that, from vacuum tubes. There have even been designs for simple computing machines based on mechanical parts such as gears, shafts, levers, Tinkertoys, etc. Leonardo DaVinci made one such design, although none were possible to construct using the manufacturing techniques of the time.

The evolution of microprocessors have been known to follow Moore's Law when it comes to steadily increasing performance over the years. This suggests that computing power will double every eighteen months, a process that has been generally followed since the early 1970's — a surprise to everyone involved. From humble beginnings as the drivers for calculators, the continued increase in power has led to the dominance of microprocessors over every other form of computer; every system from the largest mainframes to the smallest handheld computers now use a microprocessor at their core.
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History

The first chips

As with many advances in technology, the microprocessor was an idea whose time had come. Three projects arguably delivered a complete microprocessor at about the same time, Intel's 4004, Texas Instruments' TMS 1000, and Garrett AiResearch's Central Air Data Computer.

In 1968 Garrett 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 smaller and much more reliable than the mechanical systems it competed against, and was used in all of the early Tomcat models. However the system was considered so advanced that the Navy refused to allow publication of the design, and continued to refuse until 1997. For this reason the CADC, and the MP944 chipset it used, are fairly unknown even today.

TI developed the 4-bit TMS 1000 and stressed pre-programmed embedded applications, introducing a version called the TMS1802NC on September 17, 1971, which implemented a calculator on a chip. The Intel chip was the 4-bit 4004, released on November 15, 1971, developed by Federico Faggin.

TI filed for the patent on the microprocessor. Gary Boone was awarded U.S. Patent 3,757,306 (http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=/netahtml/srchnum.htm&r=1&f=G&l=50&s1=3,757,306.WKU.&OS=PN/3,757,306&RS=PN/3,757,306) for the single-chip microprocessor architecture on September 4, 1973. It may never be known which company actually had the first working microprocessor running on the lab bench. In both 1971 and 1976, Intel and TI entered into broad patent cross-licensing agreements, with Intel paying royalties to TI for the microprocessor patent. A nice history of these events is contained in court documentation from a legal dispute (http://www.mgt.buffalo.edu/courses/mgs/651/s1s/simha/Date-old/Intel-Cyrix/Cyrix-intel-11.htm) between Cyrix and Intel, with TI as intervenor and owner of the microprocessor patent.

Interestingly, a third party claims to have been awarded a patent which might cover the "microprocessor". See a webpage (http://www.me.utexas.edu/~me179/topics/patents/case6articles/case6article1.html) claiming an inventor pre-dating both TI and Intel, describing a "microcontroller", which may or may not count as a "microprocessor".

A computer-on-a-chip is a variation of a microprocessor which combines the microprocessor core (CPU), some memory, and I/O (input/output) lines, all on one chip. The computer-on-a-chip patent, called the microcomputer patent at the time, U.S. Patent 4,074,351 (http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=/netahtml/srchnum.htm&r=1&f=G&l=50&s1=4,074,351.WKU.&OS=PN/4,074,351&RS=PN/4,074,351), was awarded to Gary Boone and Michael J. Cochran of TI. Aside from this patent the proper meaning of microcomputer is a computer using a (number of) microprocessor(s) as its CPU(s), while the concept of the patent is somewhat more similar to a microcontroller.

According to A History of Modern Computing, (MIT Press), pp. 220–21, Intel entered into a contract with Computer Terminals Corporation, later called Datapoint, of San Antonio TX, for a chip for a terminal they were designing. Datapoint later decided not to use the chip, and Intel marketed it as the 8008 in April, 1972. This was the world's first 8-bit microprocessor. It was the basis for the famous "Mark-8" computer kit advertised in the magazine Radio-Electronics. The 8008 and its successor, the world-famous 8080, opened up the microprocessor component marketplace.

Notable 8-bit designs

The 4004 was later followed by the 8008, the world's first 8-bit microprocessor. These processors are the precursors to the very successful Intel 8080, Zilog Z80, and derivative Intel 8-bit processors. The competing Motorola 6800 architecture was cloned and improved in the MOS Technology 6502, rivaling the Z80 in popularity during the 1980s.

Both the Z80 and 6502 concentrated on low overall cost, through a combination of small packaging, simple computer bus requirements, and the inclusion of circuitry that would normally have to be provided in a separate chip (for instance, the Z80 included a memory controller). It was these features that allowed the home computer "revolution" to take off in the early 1980s, eventually delivering semi-usable machines that sold for US$99.

Motorola trumped the entire 8-bit world by introducing the MC6809, arguably one of the most powerful, orthogonal, and clean 8-bit microprocessor designs ever fielded – and also one of the most complex hardwired logic designs that ever made it into production for any microprocessor. Microcoding replaced hardwired logic at about this point in time for all designs more powerful than the MC6809 – specifically because the design requirements were getting too complex for hardwired logic.

Another early 8-bit microprocessor was the Signetics 2650, which enjoyed a brief flurry of interest due to its innovative and powerful instruction set architecture.

A seminal microprocessor in the world of spaceflight was RCA's RCA 1802 (aka CDP1802, RCA COSMAC) which was used in NASA's Voyager and Viking spaceprobes of the 1970s, and onboard the Galileo probe to Jupiter (launched 1989, arrived 1995). The CDP1802 was used because it could be run at very low power,* and because its production process (Silicon on Sapphire) ensured much better protection against cosmic radiation and electrostatic discharges than that of any other processor of the era; thus, the 1802 is said to be the first radiation-hardened microprocessor.

16-bit

The first multi-chip 16-bit microprocessor was the National Semiconductor IMP-16, introduced in early 1973. An 8-bit version of the chipset introduced in 1974 as the IMP-8. In 1975, National introduced the first 16-bit single-chip microproessor, the PACE, which was later followed by an NMOS version, the INS8900.

Other early multi-chip 16-bit microprocessors include one used by Digital Equipment Corporation (DEC) in the LSI-11 OEM board set and the packaged PDP 11/03 minicomputer, and the Fairchild Semiconductor MicroFlame 9440, both of which were introduced in the 1975 to 1976 timeframe.

Another early single-chip 16-bit microprocessor was TI's TMS 9900, which was also compatible with their TI 990 line of minicomputers. The 9900 was used in the TI 990/4 minicomputer, the TI-99/4A home computer, and the TM990 line of OEM microcomputer boards. The chip was packaged in a large ceramic 64-pin DIP package package, while most 8-bit microprocessors such as the Intel 8080 used the more common, smaller, and less expensive 40-pin DIP. A follow-on chip, the TMS 9980, was designed to compete with the Intel 8080, had the full TI 990 16-bit instruction set, used a plastic 40-pin package, moved data 8 bits at a time, but could only address 16 KB. A third chip, the TMS 9995, was a new design. The family later expanded to include the 99105 and 99110.

Intel followed a different path, having no minicomputers to emulate, and instead "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. Following up their 8086 and 8088, Intel released the 80186, 80286 and, in 1985, the 32-bit 80386, cementing their PC market dominance with the processor family's backwards compatibility.

The integrated microprocessor memory management unit (MMU) was developed by Childs et al. of Intel, and awarded US patent number 4,442,484.

32-bit designs

16-bit designs were in the market only briefly when full 32-bit implementations started to appear.

The world's first single-chip 32-bit microprocessor was the AT&T Bell Labs BELLMAC-32A, with first samples in 1980, and general production in 1982 (See this webpage (http://cm.bell-labs.com/cm/cs/bib/shoji.bib) for a bibliographic reference and this webpage (http://www.bell-labs.com/org/physicalsciences/timeline/span23.html) for a general reference). 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 original Bell Labs UNIX Operating System, which included the first Windows-type software called xt-layers.

The most famous of the 32-bit designs is the MC68000, introduced in 1979. The 68K, as it was widely known, had 32-bit registers but used 16-bit internal data paths, and a 16-bit external data bus to reduce pin count. Motorola generally described it as a 16-bit processor, though it clearly has 32-bit architecture. The combination of high speed, large (16 megabyte) memory space and fairly low costs made it the most popular CPU design of its class. The Apple Lisa and Macintosh designs made use of the 68000, as did a host of other designs in the mid-1980s, including the Atari ST and Commodore Amiga.

Intel's first 32-bit microprocessor was the iAPX 432, which was introduced in 1981 but was not a commercial success. It had an advanced capability-based object-oriented architecture, but poor performance compared to other competing architectures such as the Motorola 68000.

Motorola's success with the 68000 led to the MC68010, which added virtual memory support. The MC68020, introduced in 1985 added full 32-bit data and address busses. The 68020 became hugely popular in the Unix supermicrocomputer market, and many small companies (e.g., Altos, Charles River Data Systems) produced desktop-size systems. Following this with the MC68030, which added the MMU into the chip, the 68K family became the processor for everything that wasn't running DOS. The continued success led to the MC68040, which included a FPU for better math performance. An 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.

Other large companies designed the 68020 and follow-ons into embedded equipment. At one point, there were more 68020s in embedded equipment than there were Intel Pentiums in PCs (See this webpage (http://www.embedded.com/98/9807sr.htm) for this embedded usage information). The ColdFire processor cores are derivatives of the venerable 68020.

During this time (early to mid 1980s), National Semiconductor introduced a very similar 16-bit pinout, 32-bit internal microprocessor called the NS 16032 (later renamed 32016), the full 32-bit version named the NS 32032, and a line of 32-bit industrial OEM microcomputers. By the mid-1980s, Sequent introduced the first symmetric multiprocessor (SMP) server-class computer using the NS 32032. This was one of the designs few wins, and it disappeared in the late 1980s.

Other designs included the interesting Zilog Z8000, which arrived too late to market to stand a chance and disappeared quickly.

In the late 1980s, "microprocessor wars" started killing off some of the microprocessors. Apparently, with only one major design win, Sequent, the NS 32032 just faded out of existence, and Sequent switched to Intel microprocessors.

64 bit microchips

Though RISC (see below) based designs featured the first crop of 64 bit processors long before the current mainstream PC microchips from AMD & Intel, they were limited to proprietary OSes. However with AMD's introduction of the first 64-bit chip Athlon 64, followed by Intel's own 64 bit chips, the 64 bit race has truly begun. Both processors are also backward compatible meaning they can run 32 bit legacy apps as well as the new 64 bit software. With 64 bit Windows XP and Linux that runs on 64 bits, the software too is geared to utilise the full power of such processors.

RISC

In the mid-1980s to early-1990s, a crop of new high-performance RISC (reduced instruction set computer) microprocessors appeared, which were initially used in special purpose machines and Unix workstations, but have since become almost universal in all roles except the Intel-standard desktop.

The first commercial design was released by MIPS Technology, the 32-bit R2000 (the R1000 was not released). The R3000 made the design truly practical, and the R4000 introduced the world's first 64-bit design. Competing projects would result in the IBM POWER and Sun SPARC systems, respectively. 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 and the HP-PA.

Market forces have "weeded out" many of these designs, leaving the POWER and the derived PowerPC as the main desktop RISC processor, with the SPARC being used in Sun designs only. MIPS continues to supply some SGI systems, but is primarily used as an embedded design, notably in Cisco routers. The rest of the original crop of designs have either disappeared, or are about to. Other companies have attacked niches in the market, notably ARM, originally intended for home computer use but since focussed at the embedded processor market. Today RISC designs based on the MIPS, ARM or PowerPC core power the vast majority of computing devices.

Of course, in the IBM-compatible PC world, Intel, AMD, and now VIA of Taiwan all make x86-compatible microprocessors. In 64-bit computing, the DEC(-Intel) ALPHA, the AMD 64, and the HP-Intel Itanium are the most popular designs as of late 2004.

Design concepts

See the main article: CPU design.

Market statistics

In 2003, about 44 billion US$ worth of microprocessors were manufactured and sold. [1] (http://www.wsts.org/press.html) Although about half of that money was spent on CPUs used in desktop or laptop personal computers, those count for only about 0.2% of all CPUs sold.

About 55% of all CPUs sold in the world are 8-bit microcontrollers. Over 2 billion 8-bit microcontrollers were sold in 1997. [2] (http://www.circuitcellar.com/library/designforum/silicon_update/3/index.asp)

Less than 10% of all the CPUs sold in the world are 32-bit or more. Of all the 32-bit CPUs sold, about 2% are used in desktop or laptop personal computers. "Taken as a whole, the average price for a microprocessor, microcontroller, or DSP is just over $6." [3] (http://www.embedded.com/shared/printableArticle.jhtml?articleID=9900861)

Common µPs; architectures

· AMD K5, K6, K6-2, K6-III, Duron, Athlon 

· AMD Opteron 

· ARM family, StrongARM, Intel PXA2xx 

· Atmel AVR architecture (purely microcontrollers) 

· RCA 1802 (aka RCA COSMAC, CDP1802) 

· DEC Alpha 

· Intel 4004, 4040 

· Intel 8080, 8085, Zilog Z80 

· Intel 8086, 8088, 80186, 80188, 80286, 80386, 80486 (Intel x86 architecture) 

· Intel Pentium, Pentium Pro, Celeron, Pentium II, Pentium III, Xeon, Pentium 4, Pentium M (Intel x86; parents of IA-64, with HP PA-RISC) 

· Intel Itanium (IA-64 architecture) 

· Intel i860, i960 

· MIPS architecture 

· Motorola 6800, MOS Technology 6502, Motorola 6809, WDC 65816 

· Motorola 68000 family, ColdFire 

· Motorola 88000 (parents of the PowerPC family, with POWER) 

· IBM POWER (parents of the PowerPC family, with 88000) 

· NSC 320xx 

· OpenCores OpenRISC architecture 

· PA-RISC family (HP, parents to the IA-64 architecture, with x86) 

· PowerPC family, G3, G4, G5 

· National Semiconductor SC/MP ("scamp") 

· Signetics 2650 

· SPARC, UltraSPARC, UltraSPARC II–IV 

· SuperH family 

· Transmeta's Crusoe and Efficeon 

· INMOS Transputer 

Notes

· The RCA 1802 had what is called a static design, meaning that the clock frequency could be made arbitrarily low; this let the spacecraft run the processor at very low speeds (to the degree of 0 Hz, i.e. a total stop condition), hence using a minimum of electrical power for long uneventful stretches of the voyage. Timers and/or sensors would awaken/speed up the processor in time for important tasks, such as navigational updates, attitude control, data acquisition, and radio communication. 

http://en.wikipedia.org/wiki/Microprocessor
يك ريزپردازنده (علائم اختصاري آن up  يا MP است) واحد پردازش اصلي حسابگر الكترونيكي(يا كامپيوتر) است كه از ترانزيستورهاي كوچك و ديگر اجزاي مدار،روي يك مدار مجتمع نيمه رسانا lic ساخته شده.پيش از پيدايش ريزپردازنده ها،CPU هاي الكترونيكي از مدارهاي مجتمع جداگانه ي TTL ،قبل از آن از ترانزيستورهاي جدا و قبل از ترانزيستورها از لامپ هاي خلأ ساخته مي شدند. حتي نمونه هايي مربوط به ماشين هاي ساده حسابگر كه شامل قسمت هاي مكانيك مثل چرخ دنده ها،شافت ها،اهرم ها، Tinkertoys و غيره بودند نيز وجود داشته است.لئوناردوداوينچي يك چنين طرحي را ساخت،هر چند كسي قادر به استفاده از تكنيك هاي صنعتي آن زمان نبود.تكامل و توسعه  ريزپردازنده ها به خاطر كارائي روز افزون آن ها در طي سالها به عنوان دنباله ي Moare s law شناخته شده اند.اين نشان مي دهد كه قدرت حسابگري (پردازش) هر 18 ماه دوبرابر مي شود،جرياني كه كلا از اوايل دهه ي 1970 شروع شده.باعث تعجب هر فرد درگير در اين مسايل-از اوايل شروع استفاده درايورها براي ماشين حساب ها،افزايش مداوم قدرت(نيرو)باعث برتري  ريزپردازنده  ها نسبت به هر كامپيوتر ديگري شده در هسته ي(مركز) هر سيستمي از بزرگترين mainframe (قالب اصلي) گرفته تا كوچكترين كامپيوترهاي دستي از يك ريزپردازنده استفاده مي شود.

تاريخچه

اولين تراشه ها

در ميان پيشرفت هاي زياد تكنولوژي، ريزپردازنده هم ايده اي بود كه زمانش فرا رسيده بود.سه پروژه تقريبا در يك زمان يك ريزپردازنده كامل ارائه دادند،

 Texas instruments TMS too , intel 4004 و Garrett Airesearch s central Air data computer .
در سال 1978، Garrett براي توليد يك حسابگر ديجيتال به منظور رقابت با سيستم هاي الكترومكانيكي سپس در توسعه كامپيوتر كنترل پرداز در us navy  (نيروي دريايي us) جهنده ي (هواپيما يا هليكوپتر) F-14-Tomacat ،دعوت شد.نمونه تا سال 1970 كامل شد و از چيسپت mos در هسته ي cpu استفاده شد.اين نمونه نسبت به سيستم هاي مكانيكي كه در برابر آن رقابت مي كرد كوچكتر و قابل اعتماد تر بود و در همه مدل هاي اوليه ي Tomact هم استفاده شد.اين سيستم آن قدر پيش رفته بود كه Navy(نيروي دريايي) از انتشار و گسترش آن تا سال 1997 خودداري كرد،به همين دليل چيسپت CADC و Mp 944 كه استفاده شدند حتي تا امروز هم تقريبا ناشناخته ماندند.

1000 TMS ,TI ،4 بايتي را ساخت  و بر كاربردهاي از پيش برنامه ريزي شده گنجانده شده تاكيد داشت در حالي كه يك نسخه ي جديد به نام TMS 180 NC را در 17 سپتامبر سال 1971 معرفي كرد كه يك ماشين حساب (حسابگر) روي يك تراشه را كامل مي كرد.تراشه ي lntel 4004 ،4 بايتي بود كه در 5 نوامبر،1971 منتشر شد و توسط Federicofaggin ساخته شد. TI مجوز  ريزپردازنده را گرفت. U.spatent 3,757 ,306 به Gary Boone اعطا شد.( htt://pttt,usplo... ) براي تراشه ي تكي ريزپردازنده در 4 سپتامبر،1973 هرگز معلوم نشده كه در حقيقبت كدام شركت اولين آزمايش كار ريزپردازنده را داشت.در سال هاي 1971 و 1916 وارد عرصه ي تعهداتي درباره Datent شدند.در حالي كه patent intel براي ريزپردازنده به TI مي پرداخت.يك تاريخچه خوب از اين رويدادها در اسناد دادگاه از يك بحث قانوني موجود است.( htt://www/metbu...)  بين lntel و Cyrix .و TI هم به عنوان ميانجي و مالك patent ريزپردازنده. كامپيوتري روي يك تراشه شكلي از ريزپردازنده است كه هسته ي ريزپردازنده (cpu)،حافظه و خطوط ورودي/خروجي (I/O) همه را روي يك تراشه جمع كرده است.

Patent(حق رسمي ) كامپيوتر روي يك تراشه patent ريزپردازنده نام داشت u.s pate nt 4/074/354  (htt://patfet.uspto ...) كه به Gary Boone  . Michaelj از شركت TI اعطا شد.جدا از بحث مجوز،معني صحيح ريز پردازنده كامپيوتر است كه از شماري ريز پردازنده ها به عنوان cpu(ها) استفاده مي كند،در حالي كه مفهوم patent بيشتر شبيه microemtroller .

با توجه به يك داستان حسابگري پيشرفته (مطبوعات MIL) و 21-220 lntel.pp وارد تماس با Computer Terminals corporadition شد كه بعداً،datapoint از سن آنتونيو TX نام گرفت.كه براي رسيدن به يك هدف(نهايت) در حال طراحي بودند.

Datapoint بعدا تصميم به توقف استفاده از اين تراشه شد و lntel در آپريل 1972   به عنوان 8008 شروع به فروش آن كرد.اين اولين دنياي ريزپردازنده ي 8 بايتي بود.اين زمينه اي براي كميت كامپيوتر "شماره 8" مشهور بود كه در مجله ي Radio-Electronic تبليغ شد.

اين 8008 و جانشين ان ،8080 با شهرت جهاني، بازار ريزپردازنده را باز كردند.

نمونه هاي برجسته 8 بايتي

4004 بعدا بوسيله 8080،اولين ريزپردازنده ي 8 بايتي دنبال شد.اين ريزپردازنده ها پيشروان zilog z80 , lntel 8080 بسيار موفق و ريزپردازنده هاي 8 بايتي معمولي lntel به حساب مي آيند.

Motoala 68cc در حال رقابت،پيشرفت كرده بود در تكنولوژي MosTechnalcgy 6502 در تكنولوژي Mos 6502 پيشرفت كرده بود در حالي در محبوبيت با 280 برابري مي كرده هم z80 و هم 6502 روي قيمت پايين،از طريق بسته بندي كوچكتر،تكنولوژي هاي ساده bus (باس) و گنجايش مداربندي كه به صورت معمولي در تراشه هاي جدا تهيه شوند(به طور مثال 280 يك كنترل كننده حافظه داشت)متمركز داشتند.

همين ويژگي ها بود كه باعث شد كامپيوتر خانگي در اوايل دهه 1980 به اوج خود برسند،در نتيجه ارائه ماشين هاي نيمه كارا كه us$99 فروخته شد.Motorala،نهايت دنياي 8 بايتي را با معرفي Mc6809 اعلام كرد،كه به طور قابل بحثي يكي از ،قدرتمندترين Orthogonal و تميزترين نمونه هاي ريزپردازنده ي 8 بايتي است تا آن زمان بوده و نيز يكي از پيچيده ترين نمونه هاي hard wried منطقي كه تا آن زمان درتوليد ريزپردازنده وارد شده بود. Microcoding تقريبا در همه نمونه هاي قوي تر از Mc 6809 جانشين hard wried (سيم لخت) شد. و مخصوصا به خاطر پيچيدگي تكنولوژي هاي اين نمونه براي hard wried . 

يكي ديگر از اولين ريزپردازنده هاي 8 بايتي  ]signetics 2650 كه با استقبال مختصري به خاطر بديعي بودن و قدرتمند بودن instruction set (ساختار دستگاه) آن مواجه شد.اولين ريزپردازنده دنياي فضانوردي RCA RCA 1802 بود كه در vayager و Nasa     Viking در دهه 1970 استفاده شدند و در آزمايش Galtleo در ژوپيتر هم استفاده شد.(درسال 1989 پرتاب شد و در سال 1995 رسيد). CDP 1802 به خاطر اينكه با قدرت خيلي پايين هم مي توانست كار كند و نيز به خاطر نوع توليدش(سيليكن روي ياقوت كبود) كه مقاومت بيشتري در برابر اشه ي كاسميك casmic kadiatio و تخليه الكتروستاتيك،نسبت به انواع ديگر ريزپردازنده هاي هم دوره خود داشت،بنابراين مي توان گفت كه 1802 اولين ريزپردازنده ضد اشعه است.

16 بايتي اولين ريزپردازنده  16 بايتي چند تراشه اي، Nationdl Semiconductor IMP-16 بود كه در اوايل سال 1973 معرفي شد. نسخه ي (ورژن) 8 بايتي اين چيست در سال 1974 تحت عنوان 1Mp-8 معرفي شد.در سال 1975 Nationdl اولين ريزپردازنده ي تك –تراشه اي 16 بايتي به نام PACE را معرفي كرد. كه بعدا توسط نسخه ي NMOS ، lns8900 دنبال شد.يكي ديگر از ريزپردازنده هاي 16 بايتي تك تراشه يكي بود كه توسط شركت تجهيزات ديجيتال (DEC)  در صفحه OEM lst-11 استفاده شد و همچنين در ميني كامپيوتر DDP 11/03 پاكتي و در Fairchild  Semiconductor  Micra Fame 9440 نيز بكار رفت،كه هر دوي آنها در سالهاي 1976 و 1975 معرفي شدند.و يكي ديگر از ريزپردازنده هاي 16 بايتي تك-تراشه اي TMS 9900 شركت TI بود،كه همچنين با خط TI 990 ميني كامپيوترهاي آنها هم متناسب بود. 9900 در ميني كامپيوتر TI  990/4 كامپيوتر خانگي TI –99/4A   و DLP package  بسته بندي شد در حالي كه براي بيشتر ريزپردازنده هاي 8 بايتي مثل DIP lntel 8080 40 پين ارزان تر،معمولي و كوچكتر استفاده شده بود. ادامه تراشه ها، TMS 9980 براي رقابت با lntel  طراحي شده بود،ساختار 16 بايتي TI 990 كامل داشت ،از پاكت 40 پين پلاستيكي استفاده كرده بود،اطلاعات 8 بايتي را در يك زمان جابه جا مي كرد اما مي توانست تنها 16 كيلوبايت بفرستد.سومين تراشه، TMS 9995 نمونه جديدي بود.اين خانواده بعدا گسترش يافت و شامل 99110  و 99105 نيز شد. Lntel راه متفاوتي را پيش گرفت، در حالي كه هيچ ريزپردازنده اي براي رقابت نداشت و در عوض "بزرگتر كرد" نمونه ي 8080 را تا اندازه lntel 8086  ،16 بايتي،اولين عضو خانواده x86 كه بيشتر كامپيوترهاي pc را نيرو مي دهد. Lntel، 8086  را به عنوان يك راه موثر انتقال و نرم افزار از خطوط 8080 معرفي كرد و در اين مرور و در تجارت در اين مورد موفق شد. در ادامه 8086 و 8088 ، lntel 80286،80186 را و در سال 1985 ، 80386  ،32 بايتي را در حالي كه برتري بازار pc شان را به اعضاي قبلي اين خانواده نسبت مي دادند معرفي كرد.

نمونه هاي 32 بايتي:

نمونه هاي 16 بايتي تنها مختصري در بازار بودند،هنگامي كه شروع پيدايش ابزارهاي 32 بايتي بود اولين دنياي ريزپردازنده 32 بايتي At&t.Bell last ، BELLMAC-32A بود، با نمونه هاي اوليه اي در سال 1980 و توليد انبوه در سال 1982 (از اين وب سايت ديدن كنيد.) ...http://cm.bel 
بعد از توقف At&T در سال 1984،نام آن به WE32000 (WE يعني الكترونيك غرب) تغيير كرد و دو نسل بعد از آن WE32000 و 32100 بودند.اين ريزپردازنده ها در ريزپردازنده هاي  3B15 تو At&T 3B5 و در 3B2 ،اولين دسكتاپ سوپرميني كامپيوتر، در همراهي با اولين دنياي كامپيوتر لب تاپ 32 بايتي و در Alexander يعني اولين سوپرميني كامپيوتر كتاب شكل با ويژگي ROM_pack شبيه به كانسول هاي بازي امروزي.همه اين سيستم ها،سيستم عمل كننده ي Belllabs  unix را به كار مي بردند كه اولين نرم افزار windows به نام xt-layers را در برداشت.مشهورترين نمونه ي 32 بايتي MC 6800 است كه درسال 1979 معرفي شد،68k همانطور كه كاملا شناخته شده بود،رجيسترهاي 32 بايتي داشت اما راه هاي اطلاعاتي ورودي 16 بايتي را استفاده مي كرد و يك باس اطلاعات خروجي 16 بايتي براي كاهش شمارش pin ،روي هم رفته Matorala آن را به عنوان يك ريزپردازنده ي 16 بايتي توصيف كرد،گرچه مشخصا ساختار 32 بايتي دارد.تركيبي از سرعت بالا،فضاي زياد حافظه (16 مگابايت) و قيمت هاي نسبتا پايين باعث شد كه مشهورترين cpu در رديف خود تبديل شود. Applelisa و Macintash استفاده از 68000 را همانگونه كه در اواسط دهه ي 1980 به عنوان ميزبان ديگر نمونه ها از جمله Alari St   و commodore  Amiga بود طراحي مي كند.اولين ريزپردازنده ي 32-بايتي Iaox 432  بود كه در سال 1981 معرفي شد اما يك تجارت موفقي نبود.آن يك ساختار پيشرفته capability –based  objectoriented اما در مقايسه با ديگر ساختارهاي پردازشگر مثل Motorala 68000 كارائي ضعيفي داشت.موفقيت Mctorala با 6800 به MC 68010  منتهي شد كه حمايت از حافظه اي مجازي نيز برخوردار شده بود. MC 68020 در سال 1985 اطلاعات 32 بايتي كامل اضافه شده و Address husses را معرفي كرد. 68020 تا حد زيادي در بازار سوپر ميني كامپيوتر unix مشهور شد و محبوبيت پيدا كرد و خيلي از شركت هاي كوچك(مثل Altos ، charles River Data system)  سيستم هاي سايز دسكتاپ توليد گردند.اين دنبال شد با MC68030 ، كه MMU به داخل تراشه اضافه نمود،خانواده ي 68k پردازشگري براي نوع شد كه DOS اجرا نمي كردند.موفقيت بعدي منجر به توليد MC68040  شد كه داراي fpu براي كارايي بهتر رياضي بود. 68050 در رسيدن به اهداف كاربردي اش شكست خورد و وارد شد و در ادامه MC68060 به بازاريي رها شد كه با نمونه هاي سريع تر RISC اشباع بودند.در اوايل دهه 1990 خانواده ي 68k از صفكه حذف شد.ديگر شركت هاي بزرگ 68020 را طراحي كردند و با تكنولوژي دروني ادامه دادند .به عنوان يك نكته، 68020 هاي بيشتري در تكنولوژي دروني نسبت به پنتيوم هاي lntel در pc ها وجود داشت.(از اين وب سايت ديدن كنيد. http://embeded… براي اطلاعات مفيد گنجانده شده .هسته هاي ريز پردازنده coldfire مشتقاتي از 68020 مشهور هستند.

در طول اين مدت(نزديك به وسط دهه 1980) نيمه رساناي Nationdl Semiconductor pinaut 16 بايتي آشنايي ريزپردازنده ي ورودي 32 بايتي به نام NS 16032 (كه بعدا به نام 32016 تغييركرد)،و نسخه ي 32 بايتي كامل به نام ‌NS32032 و يك خط ريزپردازنده هاي صنعتي OEM 32 بايتي را معرفي كرد.تا اواسط دهه 1980، Sequent اولين مولتي پردازشگر سيمتر يك (smp) كامپيوتر سطح سرور با استفاده از ns32032 را معرفي كرد.اين نمونه اي بود كه با موفقيت كمي روبرو شد و در اواخر دهه 1980 ناپديد  شد .ديگر نمونه ي جالب مثل zilog z8000 دير به بازار رسيدند و شانس خود را از دست دادند ودر نتيجه زود ناپديد شدند.
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