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Abstract 

Intermediate Bus Architectures have been popular in the telecom industry for their ability to easily 
accommodate a wide variety of loads from the telecom industry's common 36 - 60V distribution 
voltage range. faJ A key performance metric of telecom power systems is based on the performance 
of the bus converter used to enable this architecture. While point-of-load converter performance 
is mostly driven by advances in semiconductor technologies, bus converter performance is highly 
dependent upon converter topology. Performance metrics impacted by bus converter topology include 
both power conversion efficiencyfbJ and power system stability. fcl The Sine Amplitude Converter bus 
converter topologyfdJ feJ has proven to be superior to traditional topologies ffl in virtually eve,y significant 
performance metric, including conversion efficiency, power density, footprint, bandwidth and system 
stability. As telecom power-system requirements have matured, the Sine Amplitude Converter may 
now enable further system improvements. Specifically, grounding requirements of telecom systems 
are compatible with bus converters that do not require galvanic isolation. fgl This paper presents 
series-connected bus convertersfgl optimized for use in non-isolated bus architectures (NIBA) by having 
primary and secondary converter stages connected in series. 

Keywords: Bus Converter, non-isolated, DC architectures, NIBA, series-connected switching stages. 

Introduction 

Positive-referenced DC distribution systems have been widely adopted in the telecom field, with the 
objective of preventing wire corrosion. !hl Phone wire material has historically been copper and it's 
been usually exposed to air (or worse, soil and water) at many points along its path from the telephone 
company central office to phone terminals. Environmental factors allow the wire to corrode: copper in the 
wire is converted to copper oxide or copper carbonate, a chemical reaction where copper atoms act as 
positively charged ions to combine with negatively charged oxygen or carbonate ions in the environment. 
A wire with a positive charge will actually cause negatively charged ions to migrate toward the wire, 
greatly accelerating corrosion. A negative charge will repel the corrosive ions, slowing down the corrosion 
process. Modern systems, however, present higher complexity than the simple telephone pair and often 
require active cathodic protection. Active techniques can be deployed on diverse plants that involve DC 
distribution, while active approaches are also successfully implemented in the most extreme cases, like for 
example submarine DC power transmission. !hl [il 

The new proposed bus converter: non-regulated and non-isolated 

Bus converters have been widely used as power-conversion devices in Intermediate Bus Architecture 
applications. Among bus converters, fixed-ratio converters offer relatively higher efficiency reducing the 
heat generated on motherboards while enhancing system scalability. !kl The objective of this paper is 
to introduce the benefits of non-isolated fixed-ratio bus converters based on the SAC™ topology, !fl !ml 
without galvanic isolation. 

As a starting point, converters include magnetically coupled transformers with switching stages at the 
input and the output of the transformer. Converter topologies incorporating zero-voltage switching 
(ZVS) and zero-current switching (ZCS) !fl !ol achieve higher efficiency and power density. A transformer 
can be configured either with, or without, galvanic isolation. Figure 1 shows a conceptual example, 
where a 4:1 transformer becomes a 5:1 auto-transformer by properly configuring winding connections. 
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Table 1 
Side-by-side characteristics 

comparison for the isola ted 

(BCM®) and the non-isola ted 

(NBM™) bus converter designs 
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