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e Operational Amplifiers
* PWM Amplifiers

e Stability Analysis

* Real Life Stability Tests
* Conclusion
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APEX Linear Operation Basics
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APEX Class C Output Stages
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APEX Simple Class AB Outputs
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APEX . Complex Amplifier
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APEX PWM

Pulse Width Modulation
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e More Work
 Less Waste




APEX PWM Power Delivery
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APEX H-Bridge Providing Bipolar
Output from a Single Supply
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STABILITY &
COMPENSATION
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APEX Loop Stability
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APEX Beta ([3) — Feedback Factor
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APEX Rate of Closure & Stability
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APEX External Phase Compensation
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APEX Stability — Rate of Closure
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APEX Stability — Open Loop
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APEX Capacitive Loading
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APEX Capacitive Load Compensation
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APEX Noise-Gain Compensation
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PowerDesign Cload
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Inverting Mode Qutput Type
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Analysis Results

Maximum Slew Rate 5V fus
Closure Fregquency 36.5 kHz
Maximum Bandwidth 8.66 kHz
Phase Margin 25.9°

Closure Rate 40 dB/dec
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PAQO//Cload Problem
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APEX PAO7/Cload Cf Solution
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APEX PAO7/ Cload Noise Gain Solution
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APEX PAO7/Cload Riso Solution
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Bode Plot
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APEX PAQO7/Cload Riso Phase
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Phase Shift
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APEX PAO7/Cload Riso Phase Components
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Phase Shift Components
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Errors of Straight Lines
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APEX Stability and Compensation
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e Ground Loops
e Supply Loops
* Local Internal Loops

* Coupling: Internal and External




APEX Eliminate Coupling
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Internal and External

v Ground the Case
v'Reduce Impedances
v Eliminate |, Compensation Resistor on +IN

v'Don’t Run Output Traces Near Input Traces
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APEX Ground Loops




APEX Supply Line Modulation
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API\:X Bypassing Supply Lines
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BIAS

Bipolar Output Stages

+V

BIAS

Q2A

Q2

o

y

Q2A
s Lo
Q1

N

+V




APEX Fixing Output Stage Oscillations
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Real World Stability Tests




APEX Square Wave Test

SQUARE WAVE TEST
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APEX AVcl Peaking Test
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