
Computer /Microprocessori

Claudio Luci – Laboratorio di Segnali e Sistemi– Capitolo 7 1

Laboratorio di Segnali e Sistemi

Valerio Bocci

last update : 070118



Click to edit Master title style

Valerio Bocci– Laboratorio di Segnali e Sistemi

Alain Touring (1912-1954)

Enigma Machine
The bombe is an electro-mechanical device used by British cryptologists to help decipher

German Enigma-machine-encrypted secret messages during World War II.[1] The US Navy[2]

and US Army[3] later produced their own machines to the same functional specification, albeit

engineered differently both from each other and from the British Bombe itself.
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Howard Hathaway Aiken (March
8, 1900 – March 14, 1973) was
an American physicist and a
pioneer in computing, being the
original conceptual designer
behind IBM's Harvard Mark
I computer.[2]

Mark I by Harvard University’s staff,[1] was a general 
purpose electromechanical computer that was used in the war effort
during the last part of World War II.
One of the first programs to run on the Mark I was initiated on 29 March 
1944[2] by John von Neumann. At that time, von Neumann was working on 
the Manhattan project, and needed to determine whether implosion was a 
viable choice to detonate the atomic bomb that would be used a year
later.
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Dipartimento di Fisica dell'Iowa State University.
Il prototipo fu realizzato nel novembre del 1939.

• Risoluzione Equazioni lineari (29 variabili)
• 320 chilogrammi
• 1.6 chilometri di cavi,
• 280 valvole termoioniche,
• 31 thyratron
• Sistema binario
• Utilizzo di memorie a condensatore con circuito di refresh
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Semiconductor
manufacturing
processes

•10 µm — 1971
•3 µm — 1975
•1.5 µm — 1982
•1 µm — 1985
•800 nm (.80 µm) — 1989
•600 nm (.60 µm) — 1994
•350 nm (.35 µm) — 1995
•250 nm (.25 µm) — 1998
•180 nm (.18 µm) — 1999
•130 nm (.13 µm) — 2000
•90 nm — 2002
•65 nm — 2006
•45 nm — 2008
•32 nm — 2010
•22 nm — 2011
•16 nm — approx. 2013
•11 nm — approx. 2015
•6 nm — approx. 2020
•4 nm — approx. 2022

Memorie Dinamiche

http://it.wikipedia.org/wiki/Atanasoff-Berry_Computer

Memorie Statiche

http://tams-www.informatik.uni-hamburg.de/applets/hades/webdemos/05-switched/40-
cmos/sramcell.html
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• 18.000 valvole termoioniche,
• 500.000 contatti saldati manualmente, 1.500

relè
• potenza termica di circa 200 kW

John Presper Eckert
(1919-1995)
and
John Mauchly
(1907-1980)
of the
University of Pennsylvania Moore School of 
Engineering
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First Draft of a Report on the
EDVAC is an incomplete 101-page
document written by John von
Neumann and distributed on June 30,
1945 by Herman Goldstine

John von Neumann ( 1903 – 1957) 
mathematician, physicist,computer
scientist, and polymath. He made 
major contributions to a number of 
fields, including mathematics
(foundations of mathematics, functional
analysis, ergodic theory, representation
theory, operator algebras, geometry, 
topology, and numerical analysis), 
physics (quantum mechanics, 
hydrodynamics, and quantum statistical
mechanics), economics (game theory), 
computing (Von Neumann architecture, 
linear programming, self-replicating
machines, stochastic computing), and 
statistics.
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Seconda generazione Computer a Transistor

The University of Manchester's experimental Transistor Computer was

first operational in November 1953 and it is widely believed to be the

first transistor computer to come into operation anywhere in the world.

Wikipedia

Elea 9003 (Macchina 1T - Machine 1T), prototype in 1958, announced in

1959,[2][1]:41,47 designed entirely in discrete (diode–transistor logic), was the

first fully transistorized commercial computer.[ With industrial design

by Ettore Sottsass, it was leased to about 40 individual customers, of which

the first (Elea 9003/01) was installed at the textile company Marzotto[4] and

second (Elea 9003/02) to Monte dei Paschi di Siena.[5] Later this unit was

donated for educational purposes. Other mainframes were leased to

insurance companies and energy companies. Wikipedia

The IBM 608 Transistor Calculator, a plugboard-programmable unit, was the first
IBM product to use transistor circuits without any vacuum tubes and is believed to

be the world's first all-transistorized calculator to be manufactured for the

commercial market.[1][2]:34 Announced in April 1955,[3][4] it was released in December

1957. The 608 was withdrawn from marketing in April 1959.[3] Wikipedia
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Olivetti P101 il primo personal ?

L'Olivetti Programma 101 (in acronimo P101) è stato 
un computer sviluppato dalla ditta italiana Olivetti negli anni tra il 1962 
e il 1964 e prodotto tra il 1965 e il 1971. Presentato per la prima volta 
alla grande esposizione dei prodotti per ufficio BEMA di New York 
nell'ottobre 1965, fu progettato dall'ingegnere Pier Giorgio Perotto[4] (in 
omaggio al quale assunse il soprannome di Perottina) insieme 
a Giovanni De Sandre e Gastone Garziera.[5] Il designer Mario 
Bellini le conferì un disegno avveniristico per l'epoca.
È considerato il primo "computer da scrivania" 
commerciale programmabile motivo per cui vieni definito anche come 
il primo Personal Computer della storia.[6][7][8]
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The First Microprocessor Ray Holt (1971)

In 1968, Garrett AiResearch (who 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.Ray Holt's autobiographical story of this design and development is presented
in the book: The Accidental Engineer.[15][16]
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The chip design started in April

1970, when Federico Faggin joined

Intel, and was completed under his

leadership in January 1971. The

first commercial sale of the fully

operational 4004 occurred in

March 1971 to Busicom Corp.

Intel 4004

.Federico Faggin (Vicenza, 1º 

dicembre 1941) 

èun fisico, inventore e imprenditore italiano

naturalizzato statunitense[1].

Dal 1968 Faggin risiede negli Stati Uniti ed 

ha assunto anche 

la cittadinanza statunitense. Fu capo 

progetto dell'Intel 4004 e responsabile dello 

sviluppo dei 

microprocessori 8008, 4040 e 8080 e delle 

relative architetture. Fu anche lo 

sviluppatore della tecnologia MOS con 

porta di silicio (MOS silicon gate 
technology), che permise la fabbricazione 

dei primi microprocessori e delle 

memorie EPROM e RAM dinamiche e 

sensori CCD, gli elementi essenziali per 

la digitalizzazione dell'informazione.

Nel 1974 fondò e diresse la ditta Zilog,[2] la 

prima ditta dedicata esclusivamente ai 

microprocessori, presso cui dette vita al 

famoso microprocessore Z80, tuttora in 

produzione. Nel 1986 Faggin co-fondò e 

diresse la Synaptics, ditta che sviluppò i 

primi Touchpad e Touch screen.
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SLAC National Accelerator Laboratory
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Legge di Moore

Prima legge di Moore (enunciata nel 1971): la complessità di un
microcircuito, misurata ad esempio tramite il numero di transitor
per chip, raddoppia ogni 18 mesi.
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Opcode example
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Branch Prediction logic
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Cache Memory
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DMA (Direct Memory Access)

DMA
Meccanismo che 
permette ad altri 
sottosistemi, quali ad 
esempio le periferiche, 
di accedere 
direttamente 
alla memoria interna 
per scambiare dati
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DMA (Direct Memory Access)

DMA
Meccanismo che 
permette ad altri 
sottosistemi, quali ad 
esempio le periferiche, 
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direttamente 
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CPU vs GPU
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GV100 Volta 21,100,000,000[65] 2017 Nvidia 12 nm 815 mm²

Pentium Pro 5,500,000[17] 1995 Intel 500 nm 307 mm²

Apple A10X 

Fusion (hexa-core 

ARM64 "mobile SoC")

3,300,000,000[51] 2017 Apple 10 nm 96.40 mm2

72-core Xeon Phi 8,000,000,000 2016 Intel 14 nm 683 mm²

32-core AMD Epyc 19,200,000,000 2017 AMD 14 nm 768 mm2

GC2 IPU 23,600,000,000 2018 Graphcore 16 nm 825 mm2

72-core Xeon Phi 8,000,000,000 2016 Intel 14 nm 683 mm²

GPU
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End
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