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SECTION 1
OPERATIONAL AMPLIFIERS

B Op Amp Definition

B Op Amp Input Structures:
Bipolar Input Stages, Bipolar Bias Current
Compensated Input Stages, FET Input
Stages, Chopper Stabilized Op Amps, Rail-to-Rail
Input Stages, Transimpedance Op Amps,
Comparison Between Voltage Feedback and
Current Feedback Op Amps, Effects of Overdrive
on Op Amp Inputs

@ Op Amp Output Stages

B Op Amp Specifications:
Input Offset Voltage, Input Bias Current, Calculation
of Total Output Offset Error, Input Impedance,
Open-Loop Gain, Noise Gain, Closed-Loop Gain

@ Op Amp Frequency Response:
Slew Rate and Full Power Bandwidth, Settling Time,
Capacitive Loads, Voltage Feedback Op Amp Gain-
Bandwidth Product, Current Feedback Op Amp
Frequency Response

B Op Amp Noise:
RMS Noise Considerations, Total Output Noise
Calculations
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B Op Amp Distortion

B Common-Mode Rejection Ratio and Power Supply
Rejection Ratio

B Power Supplies and Decoupling
l Power Supplies and Power Dissipation

SECTION 2
SPECIAL PURPOSE AMPLIFIERS

W Instrumentation Amplifiers (In-Amps):
Instrumentation Amplifier Configurations,
Instrumentation Amplifier DC Error Sources,
Instrumentation Amplifier Noise Sources

Bl Active Feedback Amplifiers

B Programmable Gain Amplifiers

B Isolation Amplifiers

B Comparators

SECTION 3
ANALOG SIGNAL PROCESSING CIRCUITS

B Dynamic Range Compression
B Logarithmic Amplifiers

B Analog Multipliers

B RMS to DC Converters

B Modulators and Mixers
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B Automatic Gain Control (AGC) and Voltage-Controlled
Amplifiers (VCAs)

SECTION 4
SAMPLED DATA SYSTEMS

| Discrete Time Sampling of Analog Signals

B Specifying the ADC Sampling Rate and the Antialiasing
Filter

B ADC Resolution and Dynamic Range Requirements
B Undersampling (Super-Nyquist)

SECTION 5
DATA CONVERTERS

B DC Errors in Data Converters

B AC Errors in Data Converters

B AC Errors in DACs

B AC Errors in ADCs

B Components and Processes for Data Converters
B DAC Structures

@ DAC Logic
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@ ADC Structures:
Comparators, Flash or Parallel ADCs, Subranging
ADCs, Integrating ADCs, Voltage-to-Frequency
Converter/Counter ADCs, Tracking ADCs,
Successive Approximation ADCs, Sigma-Delta ADCs,
Sample-and-Hold Amplifiers (SHAs)

SECTION 6
INTERFACING TO ADCs AND DACs

B Driving ADC Inputs

B ADC Input Clamping and Protection Circuits
B Effective Input Noise of ADCs .

B Drive Amplifier Noise Considerations

- ADC Reference Voltage Considerations

B Capturing ADC Qutput Data

M [nterfacing ADC Outputs to DSPs in Realtime Signal
Processing Applications

B Interfacing to DACs

B Interfacing DSPs to DACs

W Buffering DAC Outputs

B Deglitching DACs Using SHAs
B SIN(x)/X Frequency Rolloff Effect

B Supplying the Reference Voltage for DACs
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B Sampling Clock Generation for ADCs and DACs

m Power Supplies, Ground Planes, Decoupling, and Layout:
Power Supplies, Grounding, Decoupling, Sockets,
Prototyping High Performance Analog Circuitry

SECTION 7
DATA ACQUISITION SYSTEM FUNDAMENTALS

B Data Acquisition System Configurations
W Multiplexing

B Filtering Considerations in Data Acquisition Systems

B SHA and ADC Settling Time Requirements in
Multiplexed Applications

B Complete Data Acquisition Systems on a Chip
B Multiplexing Inputs to Sigma-Delta ADCs

B Simultaneous Sampling Systems

B Data Distribution Systems using DACs

SECTION 8
SUPPORT CIRCUITRY

B Voltage References:
Types of Voltage References, Voltage Reference
Specifications, Low-Noise References for High
Resolution Converters
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B Multiplexing Signals with Analog Switches:
Parasitic Latchup Mechanism and Prevention
Techniques, The Anatomy of an Analog Switch,
Trench-Isolated LCCMOS Analog Switch Family,
Applying the Analog Switch

B Sample-and-Hold Circuits:
Basic SHA Operation, Track Mode Specifications,
Track-to-Hold Mode Specifications, Hold Mode
Specifications, Hold to Track Transition Specifications,
SHA Architectures, SHA Applications

SECTION 9
TRANSDUCER INTERFACING

B Force Transducers

B Introduction to Bridges
B Driving Bridges

B Bridge Applications

B Temperature Transducers:
Thermocouples, Thermocouple Principles and Cold-
Junction Compensation, Thermocouple Amplifier
Considerations, Maintaining Proper Cold-Junction
Compensation, Minimizing Parasitic PCB
Thermocouple Errors, Thermocouple Linearization
Techniques, Resistance Temperature Detector (RTD)
Signal Conditioning, Thermistor Signal Conditioning,

@ Photodiode Transducers:
Photodiode Preamp Circuit Considerations,
Precautions for Picoampere Circuits, Amplifier
Selection, High Speed Fiber Optic Receivers,
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@ High Impedance Charge Output Transducers:
Hydrophones, Accelerometer Amplifiers

B Monolithic Accelerometers
B Charge Coupled Devices (CCDs)
B Hall Effect Magnetic Sensors

SECTION 10
PASSIVE AND ACTIVE ANALOG FILTERING

B Introduction to Filter Design and Implementation
B Antialiasing Filter Design Example

B A Programmable State Variable Filter

B A Seven-Pole FDNR 20kHz Antialiasing Filter

B A 2MHz Biquad Bandpass Filter Using a 3S0MHz
Quad Op Amp

B Practical Problems in Filter Implementation:
Passive Components, Active Components

B A 12MHz Sallen-Key Filter using a Current Feedback
Amplifier

B Switched Capacitor Filters
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SECTION 11
MIXED SIGNAL CIRCUIT TECHNIQUES

B Introduction

B Resistance:
Resistance of Conductors, Skin Effect, Voltage Drop
in Signal Leads, Kelvin Feedback, Leakage in
Insulators, Guard Rings, Electrostatic Damage,
Parasitic Effects in Resistors, Inductance,
Thermoelectric Effects, Stability and Matching, Voltage
Variation of Resistance, Johnson Noise

B Capacitance:
Stray Capacitance, Faraday Shields, Noise, Parasitic
Effects in Capacitors, Capacitor Leakage, Series/Loss
Resistance, Inductance of Capacitors, Dielectric
Absorption

B Inductance:
Stray Inductance, Mutual Inductance, Ringing, |
Parasitic Effects in Inductors, Quality Factor (Q)

M Grounding and Signal Routing:
Signal Return Currents, Ground Noise and Ground
Loops, Star Grounds, Separate Analog and Digital
Grounds, Ground Planes, Transmission Lines,
System Grounds, Signal Routing

B Power Supplies:
Power Supply Noise, Switching-Mode Power Supplies

B Electromagnetic Interference:
Radio Frequency Interference, Photoelectric Effects
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B Logic:
Fan-Out, Timing Variations, Sampling Clock Noise,
Logic Noise

@ Problem Areas:
Limitations of Spice Modeling, Sockets,
Prototyping High Performance Analog Circuitry
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