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Energy Transmisson Modes and Output Ripple Voltage
of Buck-Boost Converters

LIU Shurlin L IU Jian ,ZHONGJiu-ming
(X’ an University o Science and Techndogy , Xi’ an, Shaanxi 710054, China)

Abstract: Comparing the minimum current through the inductor with the output current,the Energy Transmission Modes
(ETM) of Buck-Boost converters can be divided into two types,i.e. ,the Complete Inductor Supply Mode (CISM) and the Incomr
plete Inductor Supply Mode (11SM) . The critical inductance and critical condition of CISM and 11SM are deduced. Comparing the min-
imum current through the inductor with zero and the output current ,a Buck-Boost converter may work in three gperating modes ,i. e. ,
CISM ,the Incomplete Inductor Supply Mode as well as Continuous Conduction Mode (11ISM-CCM) and the Incomplete Inductor Sup-
ply Mode as well as Discontinuous Conduction Mode (11ISM-DCM) . Formulations for output voltage ripple of Buck-Boost converters
in three operating modes are deduced ,respectively. As for the Buck-Boost converters with certain load ,output capacitance and switchr
ing frequency ,it is pointed out that the output voltage ripple (OVR) in CISM is the smalest and independent o the inductance,and
that the OVR in IISM-CCM and 1ISM-DCM is much larger and increasing with the decreasing of the inductance. It is concluded that
the minimum inductance to guarantee the lowest output ripple vatage is the critical inductance between CISM and [ISM. The experi-
ment results are in positive to the andysis results. The experiment results of OVR are a little higher than the andysis due to without
considering the parasitic elements of the devices. The feasibility of the proposed methods is proved by the experiment resuits.
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