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WHAT IS A CHIP?
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APPLICATION SPECIFIC INTEGRATED CIRCUIT
(ASIC)

Integrated circuit IS a miniaturized electronic
circuit consisting of transistors, resistors and
capacitors.



HISTORY: H ow DID WE GET HERE ?7?




HISTORY

Construction of vacuum
tubes was complex,
their cost was high, but
above all they were
bulky (not good
candidates for
miniaturization )

First electronic components

allowing performing nonlinear
funnctions were vacuum tubes

They are still loved by
audiphiles for highest
fidelity in sound



H I STO RY First integrated circuit

(Texas Instruments 1958)

Very soon we have two

(Bell Labs 1947) and more transistors

20on 6 core
eSSor
More and more components, more and ]
more functions, growing complexity




WHERE ARE CHIPS USED?




WHERE ARE CHIPS ?7?
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WHAT ELSE CAN WE DO WITH CHIPS ?7?

Medical Applications
Medical Imaging
Retinal Implant

Astrophysics

Microelectrode

Earth Observation i
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WHAT DO WE DO WITH CHIPS ?7?

Neuron Imaging
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SYSTEM DESIGN




SYSTEM DESIGN

Requirements Analysis

Existing system performance & physical
constraints

System architecture

Design specification
Design & Manufacture

Test
System Test



SYSTEM DESIGN

Once the needs for the chosen
application have been identified it is 2

possible to design a system around the »i&"‘i\; I 00 e g
chip . =

The system will include all the
components required to form a working
prototype .




CHIP DESIGN
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Normally the o0 chi pso
divided into several different
sub-blocks .

TOP-DOWN '




CHIP DESIGN
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Column Bias

Sampling Cap.
Column Ampl.

Transmission Gate

Column Output
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Output Amplifiers




CHIP DESIGN

The 0 b a shuikkding b | o c lare &ransistors, capacitors, resistors and
diodes .
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Transmission Gate

Such blocks are modelled with a mathematical equivalent of each component
to enable the evaluation of the behaviour of a circuit using a PC/workst'.




DESIGN FLOwW

Chip design flow can be
divided in 5 steps.

BOTTOM -UP

Schematic

Backannotation

Simulation

LVS



SCHEMATIC
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The different circuit
components and their
connectivity have to be
entered in the schematic in
order to be evaluated
(simulated).

It is possible to define
hierarchical blocks to save
time and obtain compact
designs.
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Schematic

Simulation
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It is possible to evaluate the response of the
circuit by adding some instructions to the

SIMULATION schematic
7 ‘ | ? A arge signal Analysis: Transient (time response)
~— = fSmall signal Analysis: AC (frequency response)

MNoise Analysis
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DESIGN FLOwW
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LAYOUT
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ESIGN FLOW
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V- Layvut Versus Schematic - LYSACHI
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Layout Vs. Schematic compares the designed chip

with the file for fabrication




