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5.5 Finite State Machines (FSMs) 

• FSMs are models of systems with a finite number of states.

• They transition between states based on inputs and conditions.

• Types include Mealy and Moore machines.

• Used in control systems, protocols, and digital logic design.

5.6 Switch Debounce 

• Switch debounce eliminates false signals from mechanical switch bouncing.

• It can be implemented in hardware (e.g., with capacitors) or software (e.g., delays).

• Debouncing ensures a single, clean signal for each button press.

• Common in keyboards, buttons, and input devices to improve reliability. 

5. 6 Timing Analysis

• Timing analysis ensures that signals in a digital circuit meet required timing constraints.

• It involves checking setup, hold, and propagation delays in sequential circuits.

• Ensures that data is stable before and after clock transitions.

• Used to verify circuit performance and avoid timing violations.

6.Semiconductors

6.1 Overview 

• Semiconductors are materials with conductivity between conductors and insulators.

• They are key to electronic components like diodes, transistors, and integrated circuits.

• Silicon is the most common semiconductor material.

• Semiconductors enable control of electrical current in modern electronic devices.
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7.Field Programmable Gate Array (FPGA)

7 .1 Overview 

• FPGA (Field-Programmable Gate Array) is a flexible, reconfigurable hardware device.

• It consists of an array of programmable logic blocks and interconnections.

• FPGAs are used for custom hardware design and parallel processing tasks.

• They are commonly used in digital circuits, signal processing, and embedded systems.

7. 2 Basic Architecture

• FPGAs have programmable logic blocks (CLBs).

• Configurable interconnects link the blocks.

• Input/output blocks (IOBs) handle external connections.

• Programmable routing matrix enables flexible wiring.

• May include memory and DSP blocks.

• Configured via a bitstream.

7 .3 Comparison of FPGAs with CPLDs, Microcontrollers and ASCis 

Flexibility 

• FPGAs offer high flexibility with programmable logic; CPLDs are less flexible; Microcontrollers and ASCls are

typically fixed.

Size and Complexity 

• FPGAs handle large, complex designs; CPLDs are simpler; Microcontrollers are compact with limited com­

plexity; ASCls are custom-designed for specific tasks.

Processing Power 

• FPGAs excel in parallel processing; Microcontrollers focus on sequential tasks; CPLDs offer moderate pro-

cessing; ASCls provide tailored power.

Reconfigurability 

• FPGAs are fully reconfigurable; CPLDs are limited; Microcontrollers and ASCls are generally fixed.

Speed

• FPGAs are the fastest Microcontrollers are slower; CPLDs sit between them; ASCls are optimized for speci­

fic tasks.

Power Consumption 

• Microcontrollers consume the least power; CPLDs are more efficient than FPGAs, which consume more

power.

Cost 

• Microcontrollers and CPLDs are more cost-effective; FPGAs are more expensive; ASCls vary in cost.

Use Cases 

• FPGAs are used for high-performance tasks; Microcontrollers in embedded systems; CPLDs for simpler

logic; ASCls for custom applications.
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