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Design of analog circuit blocks is a moving target because of the continuing scaling of power supply
voltage, and because of the changing behavior of devices with scaling of technology.

At the end of the course, it will help designers enhance the quality and robustness of the circuit they
are designing. Take the opportunity and learn how to make your analog circuits perform!
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Managers of design teams of analog IP blocks and circuits, and their designers.

Advanced undergraduate or graduate students who wish to develop a solid knowledge of analog
circuits. A basic understanding of analog circuits is assumed.
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An overview of trends and problems towards deep submicron: modeling,mismatch, gain, interference speed
accuracy trade offs
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The design of low-power Delta-Sigma converters involves the choice of the oversampling ratio and the filter
order. The resultant dynamic range also depends on implementation aspects such as the amplifier schemes,
the switches, etc. Several examples are discussed of delta-sigma AD converters which have been optimized
for low power consumption and which run at supply voltages below 1 V.
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Trends and techniques towards fully integrated CMOS DC-DC converters is studied. Both inductive and
capacitive DC-DC converters are analyzed. The different required on chip components such as inductors are
discussed. Different control loop techniques are presented in order to achieve high integrated density and
meanwhile achieving low ripple requirements. Many designed cases, both boost and buck are analyzed and
compared. An overview and trend of DCDC converters will be discussed. An introduction in special structures
such as AC-DC and DC-AC converters will be discussed.
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Some EMC interference effects in integrating RF circuits are addressed and discussed. The coupling
mechanism of different building blocks to the sensitive RF circuits are addressed. Design techniques for high
power supply rejection ratio in basic analog building blocks are studied.

5.Interference Sources and Coupling/THIEF#E
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Different sources and their impact on coupling effects are analyzed. Both examples of digital and analog circuit

noise generating structures are presented. A brief discussion of pinning strategy and substrate effects are
discussed. Design rules and bond wire effects are investigated.
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Random mismatch between the equal-designed transistors in a differential pair causes offset and reduction of
both the CMRR and the PSRR. This phenomenon of random mismatch is discussed in detail. Its relevance is
analyzed for differential pairs, current mirrors, etc. At the end of the session, a number of design guidelines are
put together for better matching.
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Introduction to EMC problems: EMI, EME, EMS, charge pumping. EMS design techniques on basic building
blocks: principles, current mirror, input and output structures.
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