INTEGRATED CIRCUITS

A single crystal chip of semiconductor containing both active and passive elements and their interconnections
ON THE BASIS OF FABRICATION ----   




MONOLITHIC, HYBRID
ON THE BASIS OF OPERATION ------  




LINEAR, DIGITAL, INTERFACING
· SMALL SCALE INTEGRATION (SSI)
· MEDIUM SCALE INTEGRATION (MSI)
· LARGE  SCALE INTEGRATION (LSI)
· VERY LARGE SCALE INTEGRATION (VLSI)
Advantages of 2-D  ICs

· Small size, weight and cost.

· High reliability.

· Low power consumption.
· Improved performance.

· Fast operation.

Limitations

· Functions at fairly low voltage.

· Limited  power dissipation.

· Difficult to achieve low noise and high voltage operation.

· Poor high frequency performance.
· Capacitors and resistors have lower maximum values.

3-D  ICs
· VLSI chip used in present day IC technology.
· Reduces gate delays, increases interconnect delays.
· Main portion of power used for CLK distribution.
· New SoC concepts not compatible with 2-D ICs.
· 3-D exploits vertical dimension to nullify interconnect delays.
· Heterogeneous integration to realize SoC
· Here the entire chip is divided into a number of blocks.
SYSTEM ON A CHIP (SoC)
INTEGRATION OF ALL ASPECTS OF A SYSTEM DESIGN ON A SINGLE CHIP
1. Large scale integration uses global wires—transmission delays,
2. Power consumption increases.
3. Soc introduces significant complexity in materials and process integration.
4. The noise developed at the interface is still a major problem.
5. SoC designs typically reduce the number of I/O pins compared to a system assembled on a printed circuit board (PCB)
6. Integration of mixed technologies on a single die requires novel design methodologies and tools ,with design productivity being a key requirement.

3-D ARCHITECTURE
In 3D design architecture, and entire (2D) chips is divided into a number of blocks is placed on separate layer of Si that are stacked on top of each other. Each Si layer in the 3D structure can have multiple layer of interconnects (VILICs) and common global interconnects.
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ADVANTAGES

· The 3D chip design technology can be exploited to build SoCs by placing circuits with different voltage and performance requirements in different layers.

· The 3D integration can reduce the wiring, thereby reducing the capacitance, power dissipation and chip area and therefore improve chip performance.

· Additionally the digital and analog components in the mixed-signal systems can be placed on different Si layers thereby achieving better noise performance due to lower electromagnetic interference between such circuits blocks.

· From an integration point of view, mixed-technology assimilation could be made less complex and more cost effective by fabricating such technologies on separate substractes followed by physical bonding.

APPLICATIONS
· Portable electronics—digital cameras ,digital audio players, PDAs…….
· One of the largest constraints to growth has been affordable storage, creating the marketing opportunity for ultra low cost internal and external memory.
· Device designers often trade application richness to meet tight cost targets of existing mask ROM  and NAND flash non volatile technology
CONCLUSION


The 3 D memory will just the first of a new generation of dense, inexpensive chips that promise to make digital recording media both cheap and convenient enough to replace the photographic film and audio tape. We can understand that 3-D ICs are an attractive chip architecture, that can alleviate the interconnect related problems such as delay and power dissipation and can also facilitate integration of heterogeneous technologies in one chip. The multilayer chip building technology opens up a whole new world of design like a city skyline transformed by skyscrapers, the world of chips may never look at the same again.

3-D  ICs
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