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Where to find me

Translational Imaging Group

Mallet Place Engineering Building
Room 8.23, 8™ Floor

A Biomedical Robotics

I Microcontroll ers at every robot | oin

A Slides on moodle and on:
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Course Aims and Objectives

A To understand the differences between microprocessors and
microcontrollers.

A To identify the characteristics of microcontrollers.

A To learn how to program a microcontroller to interact through its 1/0
ports.

A To get a first-hand experience of a common microcontroller.
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What 1s a microcontroller?

A A microcontroller is an integrated chip, which performs a specific
task, as pre-programmed by instructions stored in its memory.

A Integrated chip
A Specific task
A Pre-programmed

A Essentially, microcontrollers are mini-computers.
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Where are microcontrollers found?

A Consumer electronics:
I Toys, camer as, robot s, dm
A Consumer products: ‘
iWashing machines, fridge’
A Instrumentation: |
I Oscilloscopes, mult-met er s, enviro
A Communication:
i Mobi |l e phones, phones,

A Medical Instrumentation:
I Pacemaker s, def i bri 11| at o&% i
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How did it all start?

THE ENIAC

o Mowrres emoesom A

- -

CLECTMCAL DNOINED
¢ PO TLVANIA

ENIAC (Project PX, 1946)
17K tubes, 70K resistor s, 10K capaci
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Evaluation of the fundamental building blocks T ICs

1947 Transistor 1 -
1950-1960 Discrete components 1 Junction diodes,
transistors

1961-1965 Small Scale Integration (SSI) 10-100 Logic Gates, Flip Flops

1966-1970 Medium Scale Integration 100-1000 Counters, Decoders,
(MSI) Adders

1971-1979 Large Scale Integration 1000-20000 8-bit, microprocessor
(LSI) (¢ P), microcontroller (uC)

1980-1984 Very Large Scale Integration 20000-50000 16-bit, 32 bite P
(VLSI)

1985- Ultra Large Scale Integration  >50000 64 biteP

2012 Intel 5,000,000,000 62-core Xeon Phi



Evaluation of the fundamental building blocks T ICs

Vacuum Tube Transistor Logic Gate Microcontroller
1939 1947 1960 1971

Source: an introduction to microcontrollers
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Microprocessor Transistor Counts 1971-2011 & Moore's Law
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Cramming More Components onto

Integrated Circuits

GORDON E. MOORE, LIFE FELLOW, IEEE

With unit cost falling as the number of components per circuit
rises, by 1975 economics may dictate squeezing as many as 65 000
components on a single silicon chip.

The future of integrated electronics is the future of
electronics itself. The advantages of integration will bring
about a proliferation of electronics, pushing this science
into many new areas.

Integrated circuits will lead to such wonders as home

(4004)

Py _,
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Each approach evolved rapidly and converged so that
each borrowed techniques from another. Many researchers
believe the way of the future to be a combination of the
various approaches.

The advocates of semiconductor integrated circuitry are
already using the improved characteristics of thin-film
resistors by applying such films directly to an active semi-
conductor substrate. Those advocating a technology based




Microcontroller packaging

DIP SOIC QFP BGA
(Dual Inline Package) (Small Outline IC) (Quad Flat Package) (Ball Grid Array)
Through hole Surface Mount Surface Mount Surface Mount
8 pins 18 pins 32 pins 100 pins
O9mm X 6mm 11mm X 7/mm 7mm X 7mm 6mm x 6mm

0.15pins/mm 2 0.23pins/mm? 0.65pins/mm?2 2.78pins/mm 2

Source: an introduction to microcontrollers
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