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n many applications, voltages require upward and down-
ward conversion. One example would be if an input volt-
age range of 6 to 24 V is available, and 12 V would be 
generated from it. Classical wide-range power supplies 

must be capable of such voltage conversions.
Different voltage-conversion architectures are capable of 

voltage conversion upward and downward. These are trans-
former-based topologies such as flyback regulators, a single-
ended primary inductor converter (SEPIC) topology, and a 
4-switch buck-boost topology.

The 4-Switch Buck-Boost
A 4-switch buck-boost is a very elegant architecture. Four 

switches are required here, but only one inductor is needed. 
Figure 1 shows the circuit topology. 

The coil is always controlled by the four switches in such 
a way that it results in a buck switching regulator convert-

ing downwards or a boost switching regulator converting 
upwards. Conversion efficiency is high and the application 
of this type of circuit is quite simple.

A switch-mode buck-boost converter works with a cer-
tain switching frequency and generates pulsed currents on 
internal traces of the voltage converter. These are located 
on the input side in buck mode when the input voltage is 
higher than the desired output voltage, or on the output 
side in boost mode when the input voltage is lower than 
the desired output voltage. These pulsed currents cause a 
pulsed magnetic field, generating electromagnetic interfer-
ence (EMI).

Implementing Silent Switcher Technology
Silent Switcher technology has been available to design 

switch-mode power converters with very good electromag-
netic-compatibility (EMC) behavior. This technique divides 

the pulsed currents into two conduc-
tion paths, each with a high level of 
symmetry. This halves the amplitude of 
the pulsed currents and the symmetry 
largely cancels out the magnetic fields 
generated. 

Figure 2 shows the application of this 
technique to buck-boost controllers. 
Red shows the paths of the pulsed cur-
rents, whose magnetic fields cancel each 
other out by a symmetrical arrange-
ment.

Eight switching transistors are shown 
in Figure 2. A buck-boost circuit based 
on Silent Switcher technology requires 
only four switches, just like a conven-
tional buck-boost topology. The addi-
tional switches in Figure 2 are drawn to 
make the symmetrically pulsed current 

Buck-Boost Voltage 
Conversion, the Quiet Way
Combining a buck-boost topology and Silent Switcher technology brings very low EMI 
at the highest power-conversion efficiency.

1. A 4-switch buck-boost voltage conversion architecture.
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paths recognizable.
With the combination of a buck-boost regulator and 

Silent Switcher technology, it’s now possible to develop 
combined up and downconverters with very good EMC 
behavior. For the best EMC behavior, there are regulators 
with integrated decoupling capacitors, referred to as Silent 
Switcher 2 regulators. 

These capacitors from Figure 2 are already integrated into 
devices such as the LT8350S together with the integrated 
circuit. This diminishes the parasitic effects in the paths 
of the pulsed currents and thus reduces radiated emissions 
even further compared to devices with external decoupling 
capacitors. One device available with external coupling ca-
pacitors is the LT8350.

2. In this version of 

Silent Switcher technol-

ogy, magnetic fields 

are canceled out of the 

pulsed current paths.

3. This circuit uses a Silent 

Switcher buck-boost ESC with 

a highly integrated LT8350S.

☞LEARN MORE @ electronicdesign.com | 2

https://www.analog.com/en/products/lt8350s.html
https://www.analog.com/en/products/lt8350.html
http://?Code=UM_EDPDF
http://www.electronicdesign.com?code=UM_EDPDF


Figure 3 presents a circuit with an LT8350S buck-boost 
switching regulator. This device can carry up to 6-A switch 
current and has an input voltage range of 3 to 40 V. To re-
duce the generated EMI even further, you can use spread-
spectrum frequency modulation (SSFM). The circuit in Fig-
ure illustrates the LTspice simulation model with external 
circuitry.

Conclusion
Buck-boost switching regulators are suitable for voltage-

converter circuits that must convert voltages up and down. 
New integrated circuits from Analog Devices, such as the 
LT8350S, enable developers to execute this topology using 
Silent Switcher technology to design a switch-mode voltage 
converter with a very high EMC.
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