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thoroughly, and examine the alterna-
tive architectures you might use for the 
same job.

Resonant power also has its niche, 
but some of the most impressive circuits 
are resonant-transition circuits. They 
have the same topologies, but simply 
switch in a soft manner. 

Summary
The nine converters that formed the 

basis of our industry in the beginning 
are still with us. Do not think of these 
as “beginner” circuits. They are used in 
some of the most advanced power sys -
tems in the world, and should be your 
choice as well. 

Additional Reading
[1] “IBM’s next generation servers look 

to bus converters” www.switchingpow -
ermagazine.com/downloads/IBM Build -
ing Blocks.pdf

[2] “The incredible shrinking power 
supply” www.switchingpowermagazine.
com/downloads/Incredible Shrinking 
PS.pdf

 www.ridleyengineering.com

•	 Applications: Non-isolated step up 
or step down, inverted output, power 
from 1W to greater than 100W.

•	 Strengths: Multiple outputs are easy 
to add. 

•	 Cautions: Current mode control for 
RHP zero, noisy input and output.

9. Flyback Converter
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version of the buck-boost converter. 
After the buck converter, it is the most 
common circuit made. It is popular due 
to its low parts count, single magnetic 
element for both energy storage and 
transformer action, and for the ease it 
provides in generating multiple out -
puts. 
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modes of operation – discontinuous 
mode, continuous mode, quasi-reso -
nant, etc. They are all in common usage. 
The drawbacks are the high voltage on 
the power switch, which usually must be 
clamped, the high noise output which 
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power limit corresponding to about 10 A 
output current.

•	 Applications: Non-isolated step up 
or step down, inverted output, power 
from 1W to 100W. 

•	 Strengths: Single ground-referenced 
switch, automatic core reset, multiple 
outputs are easy to add. 

•	 Cautions: Current mode control for 
RHP zero, noisy input and output. Lim -
ited to about 10 A output current

•	 Advanced application: Quasi-reso -
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Cascaded Converters
Most power system designs are done 

with the above topologies. Sometimes, 
though, you run into a situation that 
calls for more functionality than can 
easily be provided with a single stan -
dard power stage. Rather than trying to 
research other topologies, one of the 
best approaches is to use a cascade of 
topologies where each serves its own 
function. 

For example, if you need a very 
high step up ratio, it can often be best 
achieved with two boost convert -
ers in series, rather than with a single 
power stage. Some very high perfor-
mance systems use three or four series 
converters, each one designed to do 
�H���Z�W�L�J�P�Ä�J���Q�V�I����[1] Some high-density 
converters also use a cascade of to -
pologies to let each one operate at its 
optimum point. [2] 

This is a relatively new development 
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on by the availability of low-cost silicon 
with extremely low on-resistance. It 
is the basis of most of the high per -
formance power supplies in industry 
today. This is a big change from the 
previous decade when the thrust was 
to accomplish everything in a single 
power stage.

Other Converters
Sepic, Weinberg, current-driven push-

pull, isolated boosts, tapped inductor 
converters, Cuk converters, and many 
others can be found in our industry. 
Rarely do they provide a function that 
cannot be done simpler with the basic 
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in that direction with a design, make 
sure you research the implications 

Figure 9: Flyback Converter.

Figure 8: Buck-Boost Converter.

Simple Solutions for the 
Design of High Voltage 

Battery Packs
Lithium-based battery packs are becoming 
standard equipment in diverse applications

The past two years or so have seen a dramatic increase in the number of high- voltage battery packs 

that are using lithium-based cells. These new lithium-based battery packs are replacing previous 

generations of battery packs that were typically nickel-cadmium or lead acid and the new packs are 

delivering improved performance, longer usable life between charges, and more charge cycles over their 

lifetime. These lithium-based battery packs are becoming standard equipment in diverse applications 

such as power tools, e-bikes and light delivery vehicles, uninterruptible power supplies, mobile medical 

and diagnostic equipment, and other even higher power consuming products such as hybrid and plug 

in hybrid electric vehicles. In addition to the performance improvements, lithium based battery systems 
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better for our environment.

By Mike Coletta, Lead Marketing Engineer, 

Battery-Power and Portable Systems Design, Intersil Corporation
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based packs comes at a price.  
We have seen numerous recalls 

of battery packs in the past year, with 
most of these recalls for lithium ion-
based packs. The previous generations 
of nickel-based battery packs were low 
cost, simple designs that had minimal 
electronics within the pack or system 
for battery monitoring and control.  
New lithium-based packs can require 
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within the pack to meet the safety 
requirements as well as to provide a 
good user experience. The required 
safety features generally include:

Pack Overcurrent Monitoring and 
Short Circuit Monitoring

Cell Overvoltage and Undervoltage 
Monitoring  

Pack / Cell Temperature Monitoring

Additionally, cell balancing and 
pack capacity monitoring may also be 
included to further enhance the user 
experience.  

Battery-powered products that are 
used in applications such as notebook 
computers and video cameras present 
a fairly constant demand for power 
from the battery. The more interesting 
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devices such as power tools and 
various mobility products can demand 
huge instantaneous loads that must be 
supplied from the battery. Because of 
the extreme demands that can come 
from devices such as power tools, 
the battery monitoring and protection 
electronics are more complicated and 
provide additional levels of protection 
not found in the notebook type 
battery monitoring and protection 
devices. Well-designed multi cell 
monitoring and protection circuits, such 
as Intersil’s ISL9208 family of products, 
offer multiple levels of detection for error 
conditions as well as timing windows 
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