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SAR ADC is a popular analog-to-digital conversion technique due to its
low power consumption and small footprint.
For charge redistribution SAR ADG, capacitor mismatch is the major
linearity |limiter which should be not only tested but also calibrated.
In this talk, we will present SAR ADC self-testing and calibration
techniques: the goal is to reduce manufacturing test cost and improve
yield.
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In this presentation, we propose a real-time testing method for
multi-level signal interface. It utilizes multi-level drivers that can
modulate output voltage
and multi-level comparators based on a dynamic threshold concept.
Exper imental results are discussed with a prototype circuit that
demonstrates
the proposed concept applied to a 16-Gbps 4-PAM test system.
Applications of the proposed method are also discussed.
Note: The presentation contents are awarded as I1TC2011 Best Paper
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FE/® 1 : TPost-Silicon Jitter Measurements |
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[1] K. Niitsu, T. J. Yamaguchi, M. Ishida, H. Kobayashi,
” Post-Silicon Jitter Measurements” ,
The 21st IEEE Asian Test Symposium, Niigata, Japan (Nov. 2012).
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This paper reviews the theory and introduces the architecture for
a clock source with low phase noise and for measuring timing jitter
This approach utilizes a sample mean and sum of two random variables,
and can be implemented in CMOS or SiGe BiCMOS circuits.
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[2] Takahiro YAMAGUCHI, Kunihiro ASADA, Kiichi NIITSU, Mohamed ABBAS,
Satoshi KOMATSU, Haruo KOBAYASHI, Jose MOREIRA
” A New Procedure for Measuring High-Accuracy Probability Density
Functions” , The 21st IEEE Asian Test Symposium, Niigata, Japan (Nov. 2012).
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This paper proposes a new procedure for calculating high—accuracy
random-error free and nearly bias—error free PDF estimates. The
procedure is verified experimentally using random jitter and a 16-bit ADC.
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The aggressive scaling of CMOS technology has allowed rapid increase in the gate
density and gate counts in modern VLSIs

The power consumed by today’ s VLSI chips under maximum performance situation could
cause over—heat and even become destructive.

This is especially critical in portable multimedia and telecommunication products
where form factor, cooling and battery life impose very stringent |imitations.
Power management is currently one of the most critical enabling technologies to
further increase VLSI performance and integration density.

Dynamical ly scaling of the power supply voltage and clock frequency according to
performance needs has been investigated for more than 10 years.

Most of the previous work focused only on saving power at the VLSI chip level.
The design of the power efficient variable output power supplies (DC-DC Converters)
is often assumed to be trivial and as an afterthought.

While significant power saving has been reported at the VLSI chip level, the
overal | power saving at the system level is often not realized. In this talk, we
will examine some of the design techniques used to broaden the power conversion
efficiency.

With the increasing needs to incorporate more complex mixed-signal controller for
switched mode power supplies, CMOS compatibility becomes a very important
consideration in monolithic Smart Power ICs

Designers need to examine various design considerations for the implementation of



integrated DC-DC converters, which include switched mode power supply topology,
digital vs. analog controller, power conversion efficiency, dead-times, choice of
components, and power transistors for the output stages. In particular, EDMOS
device structures, fabrication techniques and compatibility issues with CMOS
process must be considered. Key device characteristics such as ruggedness, on-
resistance, gate capacitance, switching speed and layout strategies are required
for optimum power conversion efficiencies. This talk will also present integrated
DC-DC converters with novel features such as segment output stage, digital spread
spectrum for EMI suppression, and dead-time control.

This talk will conclude with an example, showing the benefit a true power
management system for portable audio applications using integrated DG-DG
converters.
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Recent development in GaN-on-silicon technology has opened up the possibility of
implementing high density silicon circuits with wide bandgap power devices.

This seminar starts with a historical account on the development of GaN power
devices. This is followed by a quick survey on current state of the art GaN power
technologies and applications. In particular, examples on their penetration into
the consumer market will be offered. As silicon technology is being pushed to its
physical limits, the power electronic industry has been exploring the use of new
materials such as SiC and GaN. The last part of this seminar will try to address
the potential of GaN-on-silicon technology. The advantages and limitations on how
GaN can co—existing with current silicon technology will be given. Finally, we
will examine what are the technological hurdles for GaN power technology before
it can find its way into our household.
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