
Why does a system need to communi-
cate with its power subsystem beyond a
simple on/off response? The host must be
able to tell the power subsystem what the
system’s power needs are or will be and to
get status information from the subsystem.
Don Alfano, director of power products
for Silicon Labs, gives an example: “Let’s
say that you have a large system with a lot
of high-current ASICs. And let’s say that
system doesn’t necessarily have all of
these high-current ICs on at any one
time, because it’s switching them in and
out to conserve power whenever possible.
When these ASICs turn on, there is an
enormous inrush of current. It would be
nice to give the power subsystem some
warning that the massive current needs of
an ASIC will shortly need to be met. The
power subsystem can begin to position
itself for a large current load or to limit the
inrush current. Either way, the subsystem
can react as an integral part of the system,
rather than something that just sits there
and tries to hold the voltage constant.”

The PMBus’ physical interface is
based on the simple and popular I2C
(Inter-IC Bus), a serial bus that Philips
developed for communication between
large ICs, typically within a single back-
plane. As Alfano puts it, “It’s a little LAN
for chips. With only two wires, an almost
unlimited number of talkers and listeners
can be on the network. And many micro-
controllers already have an I2C port.” 

The PMBus is not the only intersys-
tem-communication bus based on I2C:
SMBus, which Intel developed for system
management, is also I2C-based. Howev-

s system power requirements have increased in com-
plexity for telecom and datacom applications, so
have the communication requirements between the
system host and its power subsystems. Power-supply
and power-management-IC vendors initially re-
sponded by developing proprietary communication

and control schemes. However, an SIG (Special Interest Group)
comprising power-management-IC and power-supply vendors,
after about 18 months of planning, this year released the first ver-
sion of the PMBus, an open standard for communication between
host systems and the power subsystems. The PMBus Implementers
Forum, which the System Management Interface Forum has now
absorbed, originally developed the standard.

Communication between the system host and power subsystems has
been relatively simple, often comprising one line indicating that power
is either on or off. In complex telecom and datacom applications, such
an indicator is woefully inadequate. The PMBus SIG members
believed the time was right for an industry-backed open standard. 
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er, PMBus is more robust than its precur-
sors in that if a chip stops talking on an
I2C bus or the SMBus, the bus hangs up,
whereas the PMBus times out and boots
the chip off the network.

Building on the I2C hardware interface,
the PMBus SIG next developed a proto-
col for handling power-management
information. The protocol covers manu-
facturing information, power-supervi-
sion and -monitoring commands, and
power-supply-control commands. Manu-
facturing information can include infor-
mation such as serial numbers, lot num-
bers, codes, and manufacturer-specific
information. Power-supervision and 
-monitoring commands provide a frame-
work for the system to communicate with
the power subsystem’s controller, an
important feature because each power-
microcontroller vendor has developed its
own protocol. Dave Freeman, system-
power-products engineering manager at
Texas Instruments and TI’s representative
on the PMBus SIG, says, “A lot of power-
management ICs are out there, and they
all manage and sequence supplies with
their proprietary interfaces. One of the
goals of the SIG was to develop a proto-
col that would make it simpler for the
host software to deal with these various
microcontrollers.”

Power-supply-control commands allow
the system to set power-supply parame-
ters, such as frequency, duty-cycle limits,
compensation, and values for closing the
power-control loop. Freeman explains
how TI plans to implement the PMBus
control protocol in its power-controller
ICs: “The PMBus will configure and set
limits and set operational policies for the
digital controller. The digital controller
will be responsible for closing the loop
and operating within the bounds set by
the PMBus. The PMBus is too slow for

real-time control as far as closing a con-
trol loop, but it can set power policy,” he
says. For example, it can define compen-
sation values for loop closure in sleep
mode versus the values that the supply
would use when it is awake. Says Free-
man, “The PMBus overhead is small com-
pared to the bandwidth necessary for the
digital controller.”

Alfano of Silicon Labs agrees and
points out that, because of the low over-
head the bus protocol incurs, designers
can implement the PMBus almost free in
parts costs and count for subsystems that
have digital controllers. And he believes
that most subsystems within the next few
years will have a digital controller. “Since
you’ve already got the microcontroller to
close your digital-control loop, running a
PMBus protocol is easy and cheap.” 

He underscores the importance of
using a microcontroller with onboard
ADCs: You can use the ADC to replace
analog circuits that provide circuit pro-
tection such as overvoltage protection,
current shutdown, and overtemperature
protection. If you use the additional
bandwidth in your mixed-signal micro-
controller to monitor these conditions,
you can replace several analog compo-
nents (Figure 1). Other advantages in-
clude increased reliability from the re-
duced parts count and the added flexi-

bility of programmable parameters.
The specification comprises 115 com-

mands, such as power-supply temperature
status and history, output voltage, current,
and switching offline and online. How-
ever, a device neither needs nor is likely
to implement all 115 commands. To com-
ply, all a power subsystem must do is obey
the physical specification, including the
electrical and timing specification, and
implement one standard command.
Additionally, if you implement com-
mands that have the same effect, you must
implement the command according to
the specification, and, if the system 
doesn’t implement a command, it must
send a nonacknowledgment and not exe-
cute it. Keith Curtis, principal applica-
tions engineer for the security, micro-
controller, and technology-development
division for Microchip, says the SIG
insisted that any device claiming PMBus
compatibility must be able to operate
stand-alone with no bus connection.

Having access to a GUI (graphical user
interface) to develop your application is
just as important as having the right dig-
ital controller to interface to the PMBus.
Curtis, who is chairman of the PMBus
Reference GUI subcommittee, explains
the importance of a powerful GUI: “The
intent of the whole GUI effort is to make
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COMPETITION FOR A POWER-
MANAGEMENT PROTOCOL
Before the formation of the PMBus
SIG (Special Interest Group),
Power-One developed the Z-One
power-control structure, which pro-
vides an approach to communica-
tions between the host and the
power subsystem. In December
2004, the company formed the Z-
One Alliance, which has since
added power-supply vendor C&D
Technologies and semiconductor
vendor Atmel to its ranks. The
alliance is skeptical about the capa-
bilities of the PMBus, such as the
need to individually address each
POL (point of load) and the lack of
a core set of commands that must
be supported to comply with the
standard.

As with most standards, the mar-
ket will have the ultimate say on
each standard’s acceptance (refer-
ences A, B, and C).
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AT A G L A N C E
The PMBus applies to relatively

complex systems, such as telecom
and datacom applications.

The PMBus developers based its
physical layer on the popular I2C bus.

Designers can implement the proto-
col in a power converter’s digital

controller.
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Figure 1 In an analog power supply with analog circuit protection, the circuit-protection elements are fixed, and both add cost and
decrease reliability. You can replace all the pale-blue components with a mixed-signal microcontroller, such as the C851F330 from
Silicon Labs (a). In an analog power supply with a microcontroller, the microcontroller closes the power-supply-control loop, has
additional bandwidth to run the PMBus protocol, and can monitor the circuit-protection points through an onboard ADC, thus
replacing the need for external analog monitoring and protection circuits (b).
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it easy for people to get started with an
upfront configuration. I would expect
people to take this as a starting point and
then build their own in-house systems.”
Curtis expects developers to also control
the PMBus from environments such as
LabView, Virtual Basic, or C, depending
on their expertise.

In addition to running on a variety of
platforms, the GUI must support a vari-
ety of microcontrollers. “The GUI has to
be able to run on something as simple as
a PIC16F785 with an I2C interface, up
through the dsPIC,” says Curtis. “The
GUI must have the kind of range that
allows it to support a small low-dropout
point-of-load regulator on a board up
through the ac/dc converter that’s sup-
plying a rack.” Microchip has released the
PIC16F685/687/689/690, the company’s
first offering that supports the PMBus.

The SIG will by year-end release a GUI
that will support debugging, multiple
command strings, demonstration func-

tions, and manufacturer-specific com-
mands. The debugging function allows
designers to manually enter commands
and debug initial communications rou-
tines. The multiple command strings
include a macro function, and the
demonstration function takes advantage
of all the capabilities of the PMBus, dis-
playing voltages as real numbers rather
than as hexadecimal values. With the
manufacturer-specific commands, you
can change the GUI’s front end and have
it run with your company’s name and for-
mat. You also can use the built-in PMBus
functions for communication.

Not all vendors have immediately and
wholeheartedly embraced the PMBus (see
sidebar “Competition for a power-man-
agement protocol”). Semtech recently
announced its SC900 I2C power-man-
agement IC, which offers the I2C interface
but no PMBus support. Tom Karpus,
handheld-systems manager for portable
power products at Semtech, says the com-
pany is looking at the PMBus, but stayed
with the I2C interface for the SC900.
“The I2C interface offers substantial ben-
efits to a small, multiregulator device like
the SC900. I2C also involves having an
address assigned to the device, so there is
no need to have external pins to set the
device address, an important considera-
tion for a miniature device without the
room for these address-assignment pins,”
says Karpus. He adds that Semtech is
monitoring the evolution of PMBus for
future designs.

Even the staunchest supporters of the
bus don’t claim it excels in all applica-
tions. Because the designers of the origi-
nal I2C bus developed it for inter-IC com-
munication, the bus is best for short-haul
applications, such as within a single board
or server blade. For intercabinet runs,
you’re better off with a more robust bus.
The European CANBus, whose develop-
ers targeted automotive applications that
are similarly noisy environments, is the
most likely choice.EDN
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dc/dc target board; a real-time firmware
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