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Discrete Cosine Transform (DCT) implemented in SI technique

Abstract

The discrete cosine transform (DCT) helps separate the image into parts (or spectral sub-bands) of differing
importance (with respect to the image's visual quality). The DCT is similar to the discrete Fourier transform:
it transforms a signal or image from the spatial domain to the frequency domains. DCT is a basis of the JPEG
compression standard. The basic purpose of these operations is to take a signal and transform it from one
type of representation to another. For example, an image is a two-dimensional signal that is perceived by the
human visual system. The DCT can be used to convert the signal (spatial information) into numeric data
("frequency" or "spectral" information) so that the image’s information exists in a quantitative form that can
be manipulated for compression.

Highlights / Key features

The prototype chip was designed with the help of Compass Automation Tools and fabricated in Austria
Microsystems AMS CYE 0.8 um. The presented chip implements the DCT transform in a circuit realized in the
S| technique. The prototype chip includes also modified version of the Sl integrators. Size: 961.8um x
1064.0pm

Chip Design and Implementation

The Discrete Cosine Transform implemented in Sl technique
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Nonlinear digital filter for video restoration

Abstract

Impulsive noise is a model of quite many types of image and video degradation produced both during
acquisition and transmission. Therefore rejection of impulsive noise is one of important tasks of image
restoration. Many types of nonlinear filters have been already proposed and examined for this task. Among
them median filters and their variants should be considered as the most popular filter types used for
impulsive noise rejection. Their fundamental advantage is edge preservation. The chip contains of
a nonlinear digital filter for video restoration implemented as an ASIC in AMS 0.6 um CMOS technology.

Highlights / Key features

The prototype chip was designed with the help of Cadence Tools and fabricated in Austria Microsystems
AMS 0.6 um CUP 5.5V with 3 metal layers (via CMP). Size: 1884pm x 1884pm.

Chip Design and Implementation

The digital nonlinear filter for video restoration

Main Contributions
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SI filter pair and filter bank

Abstract

A pair of 5th order filters and a filter bank containing three pairs of 5th order filters designed and
manufactured in the 180 nm CMOS technology. These circuits are, most probably, the most complex circuits
ever developed in the switched currents technique. The circuits were designed under a grant Automation of
analogue integrated circuits implemented in the switched currents technique (no. N N515 242937, NCN).
Results of measurements of real circuits were published in JCR journals.

Highlights / Key features

the first fully automatically designed Sl layout — an example of using the SI-Studio environment; filter bank
with an Sl circuit of the highest complexity in history; using digital techniques for designing analogue circuits;
topography optimized for power consumption, work speed and area occupancy;

Chip Design and Implementation
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Filter bank topography

Chip measurement setup
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