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The InfiniBand technology is a modularly scalable switched-
fabric architecture. It currently uses a 2.5-Gbit/sec bidirec-
tional serial point-to-point interface whose roadmap extends
from 500 Mbit/sec out to 6 Gbit/sec, with auto-speed sensing.
It was defined to solve many of the problems seen in the
parallel interconnects of today’s servers and system area
networks; and a great deal of time and effort has gone

into defining the digital interface and control structure.
However, the details of implementing appropriate power
control have been left up to the designer.

From a power perspective, InfiniBand is a true hot-plug
implementation. Power is not only applied to the main
system during module insertion and removal but is also
present at the connector. This is not true for compact PCI,
PCIx, PCMCIA or most other hot-plug applications. The
fact that this is a truly hot-swappable socket creates
significant hurdles and places several limitations on the
power interface designers. There is a need to manage
and optimize inrush currents, system voltage droops,
and module and backplane capacitance. The designer also

Figure 1. InfiniBand bulk power solution

needs to determine the level of fault protection required
in both the system and the module.

The InfiniBand specification defines two power connec-
tions for the modules. The first is bulk power. It is a 12-V
(£2 V), 2.5-A supply that is intended for all of the major
functions of the module. The second is auxiliary power. It
isa b-V (£5%), 260-mA supply intended for standby or
configuration modes of operation, but it can be imple-
mented as the only supply required by the card for opera-
tion. Due to its low power, the auxiliary power rail is a
rather straightforward implementation, especially since
the card is always allowed to draw power from it. On the
other hand, the bulk power rail can provide up to 50 W to
a module, depending on the module’s size and power con-
figuration. Along with this, there are several modes of
operation where the bulk power load on the card must be
turned off.

In order for the bulk power hot-swap power management
(HSPM) solution to be effective, it must have logic level
controls and reporting capabilities. It is important for the
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HSPM to control the rise times of the power FETs in the
circuit, limit current to the load, and report overloaded
conditions to the system. In order to maintain a clean and
stable power rail on the card, considerable capacitance
may be required. This means that the HSPM selected must
be able to turn on into a highly capacitive load and man-
age the di/dt demand characteristics of the circuit.

Managing the 12-V bulk power rail during the hot inser-
tion and removal of modules is, however, only half of the
solution. As most circuitry no longer runs at 12 V, it will be
necessary to efficiently regulate 12 V down to 3.3V, 1.8 V,
or whatever other voltages the card requires. The switching
regulator topology selected may add to the bulk capaci-
tance required in the module and may also demand
specific voltage ramp rates or enabling sequences for
proper operation.

Of the various options for InfiniBand bulk power man-
agement, one solution that takes into consideration all of
the hurdles and requirements mentioned uses an HSPM,
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such as TPS2330, and a power supply controller, such as
TPS5102 (see Figure 1). With minimum external circuitry
other than discretes, a truly effective solution is possible.
The TPS2330 HSPM is designed to manage voltage rails
with a nominal value from 2.7 V to 13.5 V. Its gate pins
implement a voltage ramp drive topology, which provides a
very graceful turn-on for the external FETs. It also has an
integrated adjustable circuit breaker and a Power Good
reporting function for system status updates. The TPS5102
is a high-efficiency, dual-output power controller. Its topol-
ogy requires minimal input and output capacitance, and
its operating frequency reduces the size requirements of
other external components. It has several system control
features that benefit InfiniBand, such as independent
standby and soft-start configurations.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (Tl) reserve
the right to make corrections, modifications, enhancements,
improvements, and other changes to its products and services at
any time and to discontinue any product or service without notice.
Customers should obtain the latest relevant information before
placing orders and should verify that such information is current
and complete. All products are sold subject to Tl's terms and
conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the
specifications applicable at the time of sale in accordance with Tl's
standard warranty. Testing and other quality control technigues are
used to the extent Tl deems necessary to support this warranty.
Except where mandated by government requirements, testing of
all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer
product design. Customers are responsible for their products and
applications using Tl components. To minimize the risks
associated with customer products and applications, customers
should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or
implied, is granted under any Tl patent right, copyright, mask work
right, or other Tl intellectual property right relating to any
combination, machine, or process in which Tl products or services
are used. Information published by Tl regarding third-party
products or services does not constitute a license from Tl to use
such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party
under the patents or other intellectual property of the third party, or a
license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is
permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations,
and notices. Reproduction of this information with alteration is an
unfair and deceptive business practice. Tl is not responsible or
liable for such altered documentation.

Resale of Tl products or services with statements different from or
beyond the parameters stated by Tl for that product or service
voids all express and any implied warranties for the associated Tl
product or service and is an unfair and deceptive business
practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other
Texas Instruments products and application solutions:
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Automotive parww.ti.com/automotive |
Broadband ‘www.ti.com/broadband ;
Digital control \www.ti.com/digitalcontrol 1
Military \www.ti.com/military '
Optical Networking  iwww.ti.com/opticalnetwork
Telephony www.ti.com/telephony |
Video & Imaging  www.ti.com/video; _
Wireless www.ti.com/wireless |
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Americas
Phone +1(972) 644-5580 Fax +1(972) 927-6377
Internet/Email support.fi.com/sc/pic/americas. iim 1
Europe, Middle East, and Africa
Phone
Belgium (English) +32 (0) 27 45 54 32 Netherlands (English) +31 (0) 546 87 95 45
Finland (English)  +358 (0) 9 25173948 Russia +7 (0) 95 7850415
France +33(0)13070 1164 Spain +34 902 35 40 28
Germany +49 (0) 8161 80 33 11 Sweden (English) +46 (0) 8587 555 22
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Fax +49) (0) 8161 80 2045
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Internet/Email
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Asia
Phone
International +886-2-23786800
Domestic Toll-Free Number Toll-Free Number
Australia 1-800-999-084 New Zealand 0800-446-934
China 800-820-8682 Philippines 1-800-765-7404
Hong Kong 800-96-5941 Singapore 800-886-1028
Indonesia 001-803-8861-1006 Taiwan 0800-006800
Korea 080-551-2804 Thailand 001-800-886-0010
Malaysia 1-800-80-3973
Fax 886-2-2378-6808 Email tiasia@ti.com
Internet 1support.fi.com/sc/pic/asia.htm ti-china@ti.com
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Safe Harbor Statement: This publication may contain forward-
looking statements that involve a number of risks and
uncertainties. These “forward-looking statements” are intended
to qualify for the safe harbor from liability established by the
Private Securities Litigation Reform Act of 1995. These forward-
looking statements generally can be identified by phrases such
as Tl or its management “believes,” "“expects,” “anticipates,”
“foresees,” “forecasts,” “estimates” or other words or phrases
of similar import. Similarly, such statements herein that describe
the company's products, business strategy, outlook, objectives,
plans, intentions or goals also are forward-looking statements.
All such forward-looking statements are subject to certain risks
and uncertainties that could cause actual results to differ
materially from those in forward-looking statements. Please
refer to Tl's most recent Form 10-K for more information on the
risks and uncertainties that could materially affect future results
of operations. We disclaim any intention or obligation to update
any forward-looking statements as a result of developments
occurring after the date of this publication.

Trademarks: InfiniBand is a service mark of the InfiniBand Trade
Association. All other trademarks are the property of their
respective owners.
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