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EXAMPLE 3- Automotive Electronic Systems

Present a very difficult operating environment

\/

% Long lead times to develop, tool, and qualify

before production

\/

** High level of technical and personnel support

\/

** Low profit margins e

—

Automotive Electronic Systems are Classified into

\/

¢ Engine control and management systems

\/

% Transmission controllers

\/

%* Cruise controllers




Classification (continued..)

»* Braking controllers

U i
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¢ Traction controllers U _
¢ Suspension controllers M
/

s Lighting, wipers and air conditioning/ heating systems

Electrani nd mirrors




Nature of Automotive Electronics

¢ Have 40 — 50% content of non-integrated

components (connectors, sensors, relays, wire

e

harnesses, actuators, lamps etc.)

\
\/

** Architecture is significantly influenced by the

non-electronic components.

/

% Harnesses demand meters of wire.




Nature of Automotive Electronics

D I /
X Choice of components PHBvQMkJ g
Bons”

o Packaging design of boards Pee Qs Gk
X Electromagnetic shielding Boas
X Extreme environmental conditions (-40°C to +150°C)
for some of the subsystems
¢ Demand for high reliabilities /
¢

\/

** Need to meet stringent emission regulations

®

\/

** Regulations differ from one country to another




Conclusion Chapter 1 & Current trends in Packaging

Semiconductors

\/

*%* Semiconductor industry has grown at an average

N « annual rate of 15% over a period of forty years

m‘\/‘;w *%* Further reductions from 0.13, 0.08 micron size to the

\x current, required changes in materials and processes

Q_*i’/ Will Moore’ s Law hold good for the next 5 years?

After that? Is there going to be another disruptive

technology?

— ey
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Current trends in Packaging...
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« —S|P- System-in-Package
 SOP- System-on-Package
—_— ( A g

Source: Tummala, GTech



Current trends in Packaging (contd.)

/

s Use of Integrated Passives or Embedded Passives- R, L

=

a’nd C /W

s Shift to (area) array packaging

\/

** Pad densities up to 100 per square cm

/

** High-density interconnections like the Microviam

interconnect technology (via sizes down to 30-50 microns)
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Printed Wiring Board (PWB) %@%&m

¢ The most important of system level packages

** Provides interconnections among devices through

, G
its copper tracks —

*1*)/Iechanica| support to the components
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Printed Wiring Board (PWB)... WL
He L_rD-bvxkxAJ WM\.&J

A Printed wiring board(PWB)
IS @ substrate, which is made
up of an insulating structure
with copper foil tracks on its
outer surfaces. The tracks
are also formed in the inner
layer making it a multilayer
PWB. The comppnents are
fixed to the PWB and
connected to the conductive

copper tracks by soldering.

e




Level 1 Level 2
Integrated Circuit  Multichip Module

Level 4 lL=l=l
System L Printed Circuit Board (PCB)

Level 3

Level 3
Motherboard

The purpose of a PWB:

4
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» Electrically interconnect all the components
Mechanical support to the components
Powers up the circuit

Dissipates heat generated by

the components
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A PWB is characterized by its

* Interconnection line widths, component density

* Line pitches, pad sizes

* Number of pads for connecting components per sq cm

Y 5R
* Size of plated hole (via), microvias, and other types

* Number of connections per layer ,/éﬁ,B’Z,M 2
 Number of interconnection layers (optimized)

* Efficient Board Design for high-performance and better

reliability PB DeAT g 20



Did you know?
Inventor of Printed Circuit Board:

»>1942

** Paul Eisler, Austria

> Rear windscreen heater =
> Pizza warmer

Radio with the first

/ Printed circuit board



Chapter 1 ends here and it s time for tutorials

Next Chapter is on
“Semiconductor packaging”
“Semiconductor process overview’



TUTORIALS

Please do further reading on the chapter by using the suggested
textbooks- details given in introduction class.

o1 (J/\a\ﬁ)g 1,2,3 — @%_T\JMN\JO\,

What is a microsystem? Compare with microelectronics.

A microsystem is a microminiaturized and integrated system based on
microelectronics, RF, photonics, micro-electro-mechanical systems,
and packaging technologies. A microsystem provides a number of
integrated functions such as computing, communication, consumer and
sensing to serve a variety of human needs.

In contrast, microelectronics is based on three circuit elements;
transistors, capacitors and resistors, fabricated at sub micron
dimensions as an “integrated circuit” or IC. The IC forms the basis for
most of today’ s microelectronic systems of which computers are an
example.



Q-2
Why integrate microsystem technologies into single products?

Microsystem technologies which includes digital, RF, optical, MEMS and
sensing technologies are integrated into single miniaturized products in
order to provide services and functions in the least amount of

space and at least cost.

A cell phone is an example of a microsystem. It is a microminiaturized,
integrated system—a computer and a wireless product, based on
processors, RF passives, MEMs switches, display technology, image
acquisition and human interface technology via voice or key pad. It is
compact and convenient to use and is cheap to manufacture because of
high volume fabrication.



Q-3
What is the role of packaging in microsystems?

Packaging provides a set of interconnections at IC or device level as well
as at the interface and interconnections between ICs, MEMS, photonic,
RF, and other components into a System- level board to form electronic
products. Historically, these interconnections have been electrical. As
microsystem performance increases, we may see photonic
interconnections in the near future.



Q-4
What is the fundamental building block of an integrated circuit (IC),
MEMS, Optoelectronics and RF?

The fundamental building blocks of ICs are the transistor, the capacitor
and resistor.

The fundamental building blocks of MEMS are the cantilever, the
membrane, and the micro- motor, all of which are, for the most part,

electrostatically actuated.

The fundamental building blocks of Optoelectronics are the photonic
sources such as laser, the photodetector and the optical medium such as
waveguide.

The fundamental building blocks are the local oscillator and passive
components such as the inductors and filters.



Q-5
Why is packaging important?

Packaging is important because it controls the System’ s performance,
cost, size and reliability. Good packaging design can make a System
successful. Good packaging process can make a System reliable and
inexpensive. —

eal with fundamental issues such as the fundam
properties of semiconductors, the mechanism for the elecjrical

conductivity of metals, the mechanism of thermal conductivity, the
generation of light, and the mechanisms of superconductivity. . Z-Q/Cw

Ceramicists deal with the composition and fabrication of non- metallic,
inorganic and inhomogeneous matter. Ceramic substances are generally
very hard, very stiff, very high temperature, very resistant to chemicals

and often highly insulating.




Computer engineers deal with the design, architecture and
performance of computer systems.

Chemical engineers deal with the processing of organic and inorganic
chemicals and the interaction of liquid, gaseous and ionized reactants
with one another and with solid surfaces.

i

Electrical engineers generally deal with signal and power distributions
in Systems.

Mechanical engineers deal with thermomechanical design, MEMS,
thermo-mechanical reliability, thermal management and heat transfer,
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Q-6
Why are packaging considerations for automotive electronics different?

The main factor that distinguishes automotive electronics products
from consumer electronics products is th?%enwronment in which they
must perform. Cost, size and weight reductions are also major factors

that influence packaging of automotive electronics products.

Automotive control systems packaging requirements are not similar to
conventional printed circuit-board mounted plastic or ceramic units.
Processing is distributed around the vehicle as dictated by the
locations of sensors and actuators, and packaging requirements are

changing accordingly/

To the next TOPIC now..

Next Chapter is on
“Semiconductor packaging”
“Semiconductor process overview”

Tutorial references taken from “Fundamentals of Microelectronics Sys Packaging” Rao Tummala



