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ÅBiomedical Robotics

ïMicrocontrollers at every robot joint/sensor/interfaceé

ÅSlides on moodle and on: http://christos.bergeles.net/teaching

Where to find me

2© Christos Bergeles ïTranslational Imaging Group20/02/2017

mailto:c.bergeles@ucl.ac.uk
http://christos.bergeles.net/teaching


ÅTo understand the differences between microprocessors and 

microcontrollers.

ÅTo identify the characteristics of microcontrollers.

ÅTo learn how to program a microcontroller to interact through its I/O 

ports.

ÅTo get a first-hand experience of a common microcontroller.

Course Aims and Objectives
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ÅA microcontroller is an integrated chip, which performs a specific 

task, as pre-programmed by instructions stored in its memory.

ÅIntegrated chip

ÅSpecific task

ÅPre-programmed

ÅEssentially, microcontrollers are mini-computers.

What is a microcontroller?
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ÅConsumer electronics:

ïToys, cameras, robots, drones, remote controlsé

ÅConsumer products:

ïWashing machines, fridges, ovens, microwavesé

ÅInstrumentation:

ïOscilloscopes, multi-meters, environmental sensingé

ÅCommunication:

ïMobile phones, phones, antennasé

ÅMedical Instrumentation:

ïPacemakers, defibrillators, blood pressure sensorsé

Where are microcontrollers found?
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How did it all start?
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ENIAC (Project PX, 1946)

17K tubes, 70K resistors, 10K capacitors, 1.5K relaysé



Evaluation of the fundamental building blocks ïICs
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Year Technology No. of Transistors Typical Products

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 
(MSI)

100-1000 Counters, Decoders, 
Adders

1971-1979 Large Scale Integration 
(LSI)

1000-20000 8-bit, microprocessor 
(ɛP), microcontroller (uC)

1980-1984 Very Large Scale Integration 
(VLSI)

20000-50000 16-bit, 32 bit ɛP

1985- Ultra Large Scale Integration >50000 64 bit ɛP

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



Evaluation of the fundamental building blocks ïICs
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Vacuum Tube
1939

Source: an introduction to microcontrollers

Microcontroller
1971

Logic Gate
1960

Transistor
1947

Size Cost Power Consumption Density



First microcontroller (4048)

First complete CPU (4004)

Mooreôs law and characteristic scaling of packaging
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Microcontroller packaging
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Source: an introduction to microcontrollers

QFP 
(Quad Flat Package)

Surface Mount

32 pins

7mm x 7mm

0.65pins/mm 2

SOIC 
(Small Outline IC)

Surface Mount

18 pins

11mm x 7mm

0.23pins/mm 2

DIP 
(Dual Inline Package)

Through hole

8 pins

9mm x 6mm

0.15pins/mm 2

BGA 
(Ball Grid Array)

Surface Mount

100 pins

6mm x 6mm

2.78pins/mm 2


