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Signal

• Continues-time (analog) signals

• Discrete-time signals

• Digital Signal
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Real-time DSP
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Analog Interface

Sampling
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Sampling
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Shannon’s Sampling Theorem

Example Sampling
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Filter Antialiasing

• Low Pass Filter,

with cut off frequency 

Sampling
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Example  Sampling Frequency
Sampling
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Quantization and Encoding
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Smoothing Filter 
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Data Converters

• analog interface chip (AIC) or coder/decoder (CODEC):

Integrated with antialiasing filter, an ADC, a DAC, and a reconstruction 

filter all on a single piece of silicon

• Example : Texas Instruments’ TLV320AIC23 (AIC23) chip 
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Data Converter 
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DSP Processor

• Microprocessor optimized for processing repetitive numerically intensive 

operations at high rates. DSP processors with architectures and instruction 

sets specifically designed for DSP applications are manufactured by Texas 

Instruments, Freescale, Agere, Analog Devices, and many others

• Five hardware platforms are widely used for DSP systems:

1. special-purpose (custom) chips such as application-specific integrated 

DSP Hardware

1. special-purpose (custom) chips such as application-specific integrated 

circuits (ASIC);

2. field-programmable gate arrays (FPGA);

3. general-purpose microprocessors or microcontrollers (µP/µC);

4. general-purpose digital signal processors (DSP processors); and

5. DSP processors with application-specific hardware (HW) accelerators
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DSP Hardware
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DSP Features

• Fast MAC units 

• Multiple memory accesses 

• Special addressing modes 

• Special program control 

• Optimize instruction set 

• Effective peripheral interface

DSP Hardware

• Effective peripheral interface
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Fixed- and Floating-Point Processors

• Fixed-point DSP processors are either 16-bit or 24-bit devices, 

while floating-point processors are usually 32-bit devices. A 

typical 16-bit fixed-point processor, such as the TMS320C55x, 

stores numbers in a 16-bit integer or fraction format in a fixed 

range.

DSP Hardware
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Real-Time Constraints

DSP Hardware
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DSP System Design
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Algorithm Development

DSP System Design
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Selection of DSP Processors

• MIPS – millions of instructions per second;

• MOPS – millions of operations per second;

• MFLOPS – millions of floating-point operations per second;

• MHz – clock rate; and

• MMACS – millions of multiply–accumulate operations
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High-Level Software Development Tools
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Code Composer Studio (CCS) for Digital Signal Kit
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