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By Marijana Vukicevic, iSuppli Corporation

The market for digitally-controlled 
power semiconductors is set to 
emerge from the nascent stage 

over the next three years, as increased 
adoption in applications including note-
book PCs, servers and Digital Televi-
sions (DTVs) drives revenue to nearly $1 
billion by 2011.

Global revenue from shipments of 
Digital Power Managers (DPMs) and 
Digital Controllers of Power (DCPs) 
is set to rise to $904 million by 2011, 
almost six times the revenue of $153 
million in 2007, iSuppli Corp. predicts. 
DPMs will remain the biggest revenue 
producer within the digital power semi-
conductor market, with sales of $613 
million in 2011, rising at a Compound 
Annual Growth Rate (CAGR) of 52.2 
percent from a projected $174 million in 

2008. However, DCP revenue will grow 
at a faster rate, rising to $291 million in 
2011, for a CAGR of 69.3 percent from 
$60 million in 2008.

Digital Power 101
iSuppli defines DPMs as devices that 

use digital information to manage the 
overall functioning of a power system 
and the power supplies within it. With 
DPMs, digital signals are used for com-
munication to and from the power sup-
plies to monitor and manage power-up, 
sequencing, load sharing and balancing, 
fault conditions, hot swapping, mainte-
nance issues and other functions.

DCPs use digital techniques to control 
the power switching functions within a 
power supply unit. In its most theoretical 
form, this means performing the analog-
to-digital conversion as early as pos-
sible so that all feedback and control 
functions in the supply are processed in 
the digital domain.

DPMs now dominate the market, 
accounting for 77.8 percent of global 
revenue in 2007. This is because DPM 
semiconductors today are effective, 
intermediate solutions for most DC/DC 
applications. DPM suppliers are striv-
ing to define the buses and to develop 
more user-friendly design interfaces for 
their products, which enable DPMs to 
dominate the digital power market.

iSuppli believes that DPMs over the 
next three years will achieve better suc-
cess in low-end equipment like note-
book computers. Meanwhile, DCPs will 
capture more of the high-end equipment 
market, including servers.

Notebooks Deliver Powerful Growth
The fastest-growing application for 

Digitally-Controlled Power 
Semi Market to Approach 

$1 Billion by 2011
DPMs dominates sales, but DCP revenue rises 

more quickly
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The AP300 Analyzer and POWER 4-5-6 Software are
designed specifically for the power electronics engineer.
Now, they communicate with each other to show 
measurements overlaid on theoretical curves.

The analyzer has advanced features including a high
power output, variable source vs. frequency curve, and
high noise immunity from 0.01 Hz to 30 MHz.

POWER 4-5-6 greatly accelerates your design process
in topology choices, magnetics, and control. A special
version of the software predicts the response of your
power supply and compares it with data collected from
the AP300.

Each product is the best available in the industry.
Together, they will take your design and testing skills to
the next level.

http:///wwwridleyengineering.com
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By Dr. Ray Ridley, Ridley Engineering

In 1978, Cecil Deisch published a 
paper that introduced current-mode 
control in a practical and easy-to-

understand circuit. While this was not 
the first publication on current-mode 
control, it was the one that popularized 
it in industry. Up until that time, power 
supply designers had used voltage-
mode control for switching power sup-
plies. Voltage-mode control compares 
a sawtooth ramp to an error voltage to 
set the duty cycle of the power switch 
of the converter. In this way, the output 
voltage and inductor current are indi-
rectly controlled. 

Current-mode control directly con-
trols the peak of the switch (or inductor) 
current. As soon as it was introduced, it 
became widely accepted as a preferred 
method of control, offering the following 
advantages:

1. Peak current limiting on a cycle-by-
cycle basis;

2. Damping of the LC-filter character-
istic;

3. Ability to parallel multiple convert-
ers together to provide higher power, 
(critical for the multiphase power sup-
plies used for microprocessors);

4. Increase of phase of the control-to-
output transfer function;

5. Optimal compensation for both 
continuous-conduction mode (CCM) 
and discontinuous-conduction mode 
(DCM) operation;

6. At least a ten times reduction of 

input-to-output noise transmission; and 
Simplified design of the feedback com-
pensation. 

It took several years before Unitrode 
came out with the first current-mode 
control chip, and once this happened, 
there was no turning back for the indus-
try. However, along with all of the advan-
tages of current-mode control came 
some drawbacks:

1. The signal-to-noise ratio of the con-
trol modulator is not as good as voltage-
mode control. Great care must be taken 
with the current sensing implementation.

2. The feedback current loop, although 
an intuitive control scheme, has an 
inherent instability as a 50% duty cycle 
is approached. This became known as 
subharmonic oscillation since it occurs 
at one-half the switching frequency.

3. Existing analysis methods were un-
able to properly explain the operation of 
the current-mode system. 

First, let’s address the signal-to-noise 
issue. It is your job as a designer to 
make sure the current is sensed cleanly 
and accurately. For almost all power 
supplies, the best way to do this is with 
a current transformer for lowest dissipa-
tion, or with a sense resistor at lower 
power levels. Trying to use the on-resis-
tance of a FET as the sensing element 
is not a well-controlled approach. While 
clean current sensing requires some 
work, the advantages of current-mode 
greatly outweigh the downsides, and 
it should always be the first choice for 
your power supply. 

Secondly, the subharmonic instability in 
the current loop was quickly discovered. 
It was found it could be stabilized by add-
ing a sawtooth ramp back into the system 
– or a little bit of voltage mode control. 
How to add the compensating ramp is 
another question. Most methods sug-
gested by control chip application notes 
do not work well, and it is recommended 
that you read the paper at the end of for 
the best way to implement this. 

That leaves us with the modeling 
issue. For many years, from 1978 until 
1989, there was no clear-cut method of 
modeling the current loop that explained 
all of the behaviors observed. Simple 
models that treated the inductor as a 
current source could not explain the 
instability. More complex models that 
recognized that the current loop gain 
was finite also failed to properly explain 
the instability. They also varied greatly 
from one to another in terms of system 
parameters. Researchers could not even 
agree on a methodology for measuring 

30 Years of 
Current-Mode Control

2008 marks the 30th anniversary of the publication of a landmark paper on current-mode control. Since 

then, current-mode has become the industry standard for controlling switching power supplies. In honor 

of  the occasion, we are making available, for the first time ever, a free downloadable copy of Dr. Ray 

Ridley’s definitive 200-page book on current-mode control.

efficiency. DPMs will penetrate the DTV 
market more quickly than DCPs as the 
prices for DPMs are expected to have a 
sharper decline than for DCPs. iSuppli 
expects penetration of digital power 
in the DTV market to amount to 3.4 
percent in 2011.

After years of talk, DCPs and DPMs 
now are ready to emerge as high-
volume, revenue-generating products, 
bringing significant power savings 
to products, and significant sales to 
suppliers of such devices.

digitally-controlled power 
semiconductors from 2008 to 2011 
will be DC/DC conversion in notebook 
PCs. Global DPM/DCP revenue for this 
application will rise to $149.8 million 
in 2011, growing at a CAGR of 131.3 
percent from $12.1 million in 2008. 
DPMs will account for the majority of 
revenue, with 73.7 percent of sales in 
2008 and 66.3 percent of sales in 2011.

Even in 2011, this market will have 
plenty of room for further growth, 
with only 10.4 percent of notebooks 
using digitally controlled power 
semiconductors for DC/DC conversion.

Digitally-controlled power solutions 
are gaining fast acceptance in 
notebooks because of the requirement 
for improved efficiency. As a new, more 
powerful generation of microprocessors 
is being adopted, and battery-life issues 
gain in importance, efficiency is more 
essential than ever. Another reason for 
the fast growth of DPMs in this segment 
is the boom in notebook sales relative to 
desktop PCs.

High-end gaming PCs also are 
expected to generate a strong DCP/
DPM CAGR of 110.1 percent, with 
revenue rising to $11.3 million in 2011, 
up from $1.2 million in 2008.

Serving Up the Revenue
The next-fastest growing area after 

notebooks will be high-end servers, 
which will consume $28.4 million worth 
of DCP/DPM silicon in 2011, rising at a 
CAGR of 114.3 percent from $2.9 million 
in 2008. 

Mid-range servers will generate only a 
43.6 percent CAGR during the same period, 
but will grow to $125 million by 2011, 
making them the second-largest application 
for digitally-controlled power during that 
year. DCPs will dominate this area.

The usage of DCPs in servers is being 
driven by major challenges in managing 
data centers and server farms. Such 
facilities are major energy consumers 
and heat produced at these centers 
sometimes results in equipment failure. 
A portion of the losses comes from 
energy conversion. The efficiency of 
energy conversion can be enhanced by 
using DPMs and DCPs. The difference 

www.isuppli.com

in power consumption between analog 
and digital solutions is particularly 
significant in idle mode.

Digital Power for Digital TVs
Another fast-growing application will 

be DTV. Consumption of DCP/DPM 
solutions by the DTV market will rise 
to $39.6 million in 2011, growing at 
a CAGR of 104.4 percent from $11.4 
million in 2008. 

As TV screens get larger, the amount 
of energy needed to run them is 
becoming significantly higher and 
so is the importance of their power 
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