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Agenda

* Power terminology you need to know (Conduction modes and Control
methods)

* Non-Synchronous/Synchronous Buck converter operation

» Boost converter operation

* Inverting Buck operation

» 4 switch Buck/Boost operation

» Fly-buck, SEPIC, Flyback, and Forward converter operation
 Brief overview of other converters you may encounter

« What questions to ask

 Efficiency, size, and cost — how do they effect the design
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Buck, boost and buck-boost derived topologies
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Continuous Vs. Discontinuous conduction mode
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Loop Control Methods (Voltage Mode)
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Figure 11. - PWM Waveforms
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Loop Control Methods (Peak current mode)
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Loop Control Methods DCAP with Constant On-
Time Modulator
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Non-Synchronous Buck Converter overview
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Synchronous Buck converter overview
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Boost converter Overview

Boost
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makes a
higher output
voltage than
the input
voltage
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Inverting Buck-Boost

Inverting Buck-
Boost converter
makes a negative
output voltage
from a positive
input voltage
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Inverting Buck-Boost
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4 Switch Buck/Boost
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Fly-Buck Converter
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Figure 1 Split Rail Power Supply Schematic using the Inverting Method.
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Sepic Converter
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Flyback Converter
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Forward Converter
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Various other converters

Push-Pull Half-Bridge Full-Bridge

Phase Shifted
Full-Bridge
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Questions to ask when working on a PS

Design specifications

* Vinmax = 30V

* Vinmin = 26V

* Vout =15V

 lomax = 2.8A

« Switching Frequency = 300khz
» Vout ripple = 50mV

* Vin ripple = 500mV

« Efficiency > 90%

W3 TEXAS INSTRUMENTS
20



Power Supply Trades

« Size

* Cost

 Efficiency

« Can you have all 3?
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DC/DC Switch-Mode Power Supplies(SMPS)

* The end unless you want to get into the real stuff
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Buck design example/discussion terms
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Voltage-mode buck power stage
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Current-mode buck power stage
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'ype | error amplifier
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'ype Il error amplifier
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'ype Il transconductance amplifier
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'ype lll error amplifier
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Buck design example
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