Crusoe processor

This paper deals with the architecture of the new revolutionary processor Crusoe. Crusoe, launched in 2000 by transmeta Inc . Is next generation microprocessor which uses a hardware and software to achieve dynamic reconfiguration and power saving. 

We examine the need for such a design, the gains and the details of the processor. Since the Intel x86 ISA (Instruction Set Architecture) is the predominant one in the market we do all this analysis with respect to a typical Pentium II/III. 

To design the Crusoe processor chips, the Transmeta engineers did not resort to exotic fabrication processes. Instead they rethought the fundamentals of microprocessor design. Rather than throwing hardware at design problems, they chose an innovative approach that employs a unique combination of hardware and software. 

Using software to decompose complex instructions into simple atoms and to schedule and optimize the atoms for parallel execution saves millions of logic transistors and cuts power consumption on the order of 60-70% over conventional approaches while at the same time enabling aggressive code optimizations techniques that are simply not feasible in traditional x86 implementations. Transmeta’s Code Morphing software and fast VLIW hardware, working together..

Convergence of microcontroller and DSP

The two divergent paths of Microcontroller and DSP may cross occasionally with each performing both tasks. Barriers to entry depend on peripherals, filling the data pipe, and quality of development tools. Designers of today's emerging systems that require both real-time control as well as analog signal processing are looking for ways to reduce cost and speed development time in a market that becoming increasingly competitive.

Both technical and personal considerations rule. For a microcontroller engineer to consider a DSP or for a DSP engineer to use a microcontroller three strict criteria must be met: price/performance, peripheral set, and development tool quality. The absolute convergence of these two architectures are being met by MSPs, which are a joining of the most advanced features of both, as well as the fastest clock rates in the embedded market. 

The simplicity of merging the microcontroller and DSP architectures into a single instruction stream seemed the natural step. By implementing parallel execution units, high clock speeds, and glueless interfaces for common memories, deterministic real-time signal processing performance for DSP can exist simultaneously with the multilevel interrupt hierarchy and rapid context switching required for the controller needs of the system. 

MSPs also have wide data paths, on-chip cache, and 100MHz+ clock speeds. Development tools for MSPs are more complex than for microcontrollers, but the instruction sets and architectures lend themselves to easier implementations of C compilers compared to a DSP..

Chameleon chip

It is a reconfigurable processor 

It is a reconfigurable processor which provides a design environment that allows customer to convert their algorithms to hardware configuration on the fly.
Chameleon Systems Inc, San Jose, California is one of the new breed of reconfigurable processor makers
Chameleon chip is the industry’s first Reconfigurable Communications Processor (RCP)

Advantages
------------

1. Early and fast designs
2. Enabling Field upgrades
3. Creating product differentiation for suppliers
4. Creating flexible & adaptive products
5. Reducing power
6. Reducing manufacturing costs
7. Increasing bandwidths

Disadvantages
---------------

1. Inertia – Engineers slow to change
2. RCP designs requires comprehensive set of tools
3. “Learning curve” for designers unfamiliar with reconfigurable logic
4. Applications
5. Wireless Base stations
6. Packetized voice (VOIP)
7. Digital Subscriber Line (DSL)
8. Software Defined Radio (SDR)

Electronic road pricing system (ERP) the motorists are charged 

In Electronic road pricing system (ERP) the motorists are charged when they use the road during peak hours.
Thus system is used to prevent traffic congestions in roads and highways.
It uses a dedicated short range radio communication system to deduct ERP charges from cash cards.
Micromechanical systems can be combined with microelectronics, photonics or wireless capabilities new generation of Microsystems can be developed which will offer far reaching efficiency regarding space, accuracy, precision and so forth. Micromechanical systems (MEMS) technology can be used fabricate both application specific devices and the associated micro packaging systems that will allow for the integration of devices or circuits, made with non-compatible technologies, with a System-on-Chip environment. The MEMS technology can be used for permanent, semi permanent or temporary interconnection of sub modules in a System-on-Chip implementation. The interconnection of devices using MEMS technology is described with the help of a hearing instrument application and related micropackaging. 
                MEMS technology offers wide range application in fields like biomedical, aerodynamics, thermodynamics and telecommunication and so forth. MEMS technology can be used to fabricate both application specific devices and the associated micropackaging system that will allow for the integration of devices or circuits, made with non compatible technologies, with a SoC environment .
Advantages of ERPS
--------------------
1. Congestion reduction
By introducing an ERPS, users will choose alternative routes, thus reducing the number of vehicles on congested roads.
This will provide an overall improvement in journey time, and increase the productivity and efficiency in work places.

2. Revenue generation
The ERPS will be self-funding, and profits will be used to maintain the road infrastructure.

3. Air Pollution
Emissions from vehicles are increased in stop-start conditions, caused by congestion. So by introducing ERPS the emission levels on the roads can be decreased.

Disadvantages of ERPS
-----------------------
1. Low Income Earners.
The introduction of the Road Pricing system will actually affect the people with lower income, in the sense that their expenditure will increase.

2. Movement of congestion from motorway to side roads.
In order to avoid using paid roads, drivers will try to shift their journey to side roads and thus increasing the traffic congestion elsewhere.

3. Privacy of drivers.
The fact that the system can record the movements of people using the charged road, the data can be used for other purposes, against them. Thus drivers may be reluctant to accept such a system.

