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WHy did I choose to study here

or

→ LTH → Ericsson→ Bluetooth
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Why EE at LTH?

!
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PhD at LTH

> (teaching) assistant

– applied electronics
– analog design

> research

– radar
– ASICs

> Caltech

– special student
– research project
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Concise

Time-domain simulation of ASICs on many CPUs/computers
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Blomley audio PA

A class B amplifier!
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Cow’s meadow turns
into science park
Ideon started 1982 at Pålsjö meadows

Gun Hellsvik, Nils Hörjel and Nils Stjernkvist in a rural setting
1982. Ericsson started cell phone development here in 1983.
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The academy has
many neighbors now

Pålsjö meadows (and Brunnshög) are just memories now
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Ideon

c©Ericsson AB 2012 9

more recent head set

80’s cellphone

> the first science park in Scandinavia,
founded 1983

> businesses in mobile communications,
information technology,
pharmacology, biotechnology, . . .

> 250 small companies today employing
some 2500 people

> large companies, including Ericsson,
ST-Ericsson och Sony Mobile
Communications (more than 5000
active within mobile technologies)



Grad students

Caltech exchange, multi-computer donations, CAD tools
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Theory and devices

State-of-the-art VCO designs

c©Ericsson AB 2012 11



RF ASIC design

ultra low power → 60 GHz ASICs
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It all started in Lund in the mid nineties. . .
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Lund
Founded 990 by Harold Bluetooth’s son Sven
Forkbeard
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> full curriculum with 40000 students and
5500 researchers and staff

> research intense infocom and biotech
industry

Lund university was founded 1666

The Cathedral,
inaugurated 1145



The Bluetooth
objectives
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”wireless cable between. . .



Cable replacement
”Design a radio that replaces a cable and its connectors. . . ”

> targets

– low volume
– low manufacturing costs < $ 5
– low power consumption standby < 1 mW
– safe and robust communication in the open ISM band

> challenges

– efficient yet robust radio link
– single chip integration

[project targets, 1995]
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First BT link budget

Lucent BiCMOS
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Cost efficient radio
technology
> integrated on the same silicon die

– radio
– processor
– I/O
– memory

> large manufacturing volumes

> many suppliers

– Ericsson
– Lucent
– Philips
– Infineon
– . . .
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Key performance
Bluetooth version 1,0

> radio in the open 2.4 GHz ISM band

– global availability

> 10-100 m range, personal ”bubble”

– transmit power: ≤100 mW, =1 mW or .mW

> 1 Mbit/s symbol rate

– 2·115 kbit/s .. 56+721 kbit/s data rate
– 1..3 simultaneous voice channels, 64 kbit/s
– high speed variant under development (≈ 10 Mbit/s)

> simultaneous voice and data
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Bluetooth concepts
circa 2000
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Sales forecast
from 2000

Source: Merrill Lynch, 2000

. . . in reality it was a bit slower, but 2 billion units were shipped by 2008,

only after 10 years, and 1.7 billions under 2011!
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What made
Bluetooth possible?
> co-design of hardware and system

> specification tailored for cost efficiency

> single-chip integration target

> attractive user scenarios, not
requiring an infra structure

> competence in circuit design and
telecommunication on site in Lund
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Bluetooth project
mile stones
1994: first vision of short range radio link

1995: concept studies and design starts

1997: Intel cooperation

1998: Bluetooth SIG founded
Ericsson, IBM, Intel, Nokia, and
Toshiba

1999: Bluetooth specification 1.0 published
SIG augmented with 3Com, Lucent,
Microsoft and Motorola

2000: first products on the market
Ericsson Licensing Technology started
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Bluetooth today
> new standards

– version 3.0, high-speed mode
– version 4.0, low-energy mode

> large volumes

– 906 million cellphones sold 2010, almost all with Bluetooth
– 171 million lap tops sold 2010, 77 % Bluetooth enabled
– 50 million game consoles sold 2010, 62 % with Bluetooth
– 40 million health- and medical appliances on the market 2011
– 1

3 of all new cars 2011 Bluetooth enabled, estimated at 70 % 2016
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New options for the
region. . .
> research centers

– SoS, system design on silicon
– EASE, embedded application software engineering
– nano science
– . . .

> Mobile Heights and MH Business Center

> small as well as large companies

> MAX 4, ESS. . .
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