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POWER SUPERVISOR FOR ELECTRONIC
MODULAR SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention is directed to a method and appa-
ratus which permit a power supervisor in a multi-card
modular electronic system to turn on or olf power to a given
modular processor card based upon considerations of the
power needed by the card and the power resources available
to the modular electronic system.

2. The Background Art
Multi—card modular electronic systems are common in the

computer industry. Typically such systems comprise a back
plane having a plurality of connectors to which a number of
line cards or processor cards are connected. Processor cards
may perform any of a number of functions as well known to
those of ordinary skill in the art. The back plane provides
electrical interconnections to the processor cards, such as ~
data, power, ground and signalling. Such systems usually
include at least one supervisor module which may be on one
of the processor cards or may be permanently connected to
the back plane. Supervisor modules are commonly used to
detect errors and report conditions to a user.

It is desirable to build modular systems which provide for
future expansion while providing a relatively low entry cost.
In systems employing processor cards whicl1 consume sig-
nificant quantities of power, such as those embodying one or
more microprocessors, or equivalently power hungry
devices, it may be desirable to provide for modular power
supplies which may be added or changed as power require-
ments increase with the addition of more processor cards or
the substitution of higher power consumption processor
cards for lower power consumption processor cards.

I11 such systems, it is frequently a problem that an
individual responsible for such systems may inadvertently
place too high a power demand upon a particular power
supply configuration of such a system through the addition
of a particular processor card to a previously functioning
system. The consequences can vary from a simple sh11t down
or an inability to start up to equipment damage.Accordingly,
it would be desirable to provide a method and apparatus
which could simply protect such systems from the conse-
quences of errors n1ade by inadvertently overlooking avail-
able power supply resources in such modular electronic
systems.

As back plane conductor lines are a relatively scarce and
expensive resource in such systems, it would also be desir-
able to implement such method and apparatus in a manner
which makes a minimum use of such scarce resources.

SUMMARY OF THE INVENTION

Each modular processor card of a modular electronic ..
system carries a component defining its maximum current or
power requirements. The component, which may be a
resistor, capacitor, serial access n1en1ory, or the like, is
accessible over a single conductor through a backplane by a
power supervisor. The supervisor will determine the current/’
power requirements of a processor card while the card is
substantially powered olf. The supervisor may then weigh
existing power supply resources of the modular electronic
system with existing current/power demand and make a
decision to allow power—up of the card if sufficient overhead
is available, or, alternatively, make a decision to deny
power-up of the card if insu lcient additional current/power
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resources are available. An optional message indicating the
outcome of the decision can be transmitted to a user. If the

supervisor elects to power up the card, a signal sent on the
co11ductor connecting the card to the supervisor may be used
to authorize the card to power up and control circuitry to
elfect the power up.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an electrical schematic diagram of a presently
preferred embodiment of the present invention.

FIG. 2 is an electrical schematic diagram of a typical
power soft start circuit for use in conjunction with a pres-
ently preferred embodiment of the present invention.

FIG. 3 is a system block diagram of an alternative
preferred embodiment of the present invention.

FIG. 4 is a system block diagram of another alternative
preferred embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Those of ordinary skill in the art will realize that the
following description of the present invention is illustrative
only and is not intended to be in any way limiting. Other
embodiments of the invention will readily suggest them-
selves to such skilled persons from an examination of the
within disclosure.

Turning to FIG. 1, a presently preferred embodiment of
the present invention is shown. In accordance with the
present invention, a modular electronic system 10, such as
computer communications equipment, has a backplane cori-
nector strip 12 which provides electrical interconnections
among a plurality of electronic modules or cards which are
electrically attached to it (e.g., plugged into it). The inven-
tion will work with one or more electronic modules.

In such modular electronic systems, one or more power
supplies may be provided having certain power or current
delivery capabilities. To render such systems more flexible,
a plurality of positions can be provided into which such
power supplies may be installed. The problem is that given
a very flexible level of power supply resources and a very
flexible level of power demand posed by the electronic
modules which may be attached to the backplane, the
modular electronic system now must monitor both its
resources and its power demand to insure that there is no
shortfall of power which might cause system unreliability or
failure.

In accordance with a presently preferred embodiment of
the present invention, a power supervisor 14 is provided.
The power supervisor 14 has a communications li11k 16 to
one or more power supplies 18, 20, 22 which communicates
information defining available power resources to a micro-
processor 24 of power supervisor 14. This communication
may be carried out in any of a number of ways.

According to a presently preferred embodiment of the
present invention, each power supply module 18, 20, 22 may
have stored in it a relatively permanent memory having a
three (or more) hit identification code that can be read by
power supervisor 14 over communications link 16. Each
power supply 18, 20, 22 will have its proper predefined
identification code set at the time of its manufacture to a

value unique for its model and/or indicative of its maximum
ability to supply power or current. In typical use the power
supervisor 14 will read the identification code at power up,
and/or at any time that the power supply module 18, 20, 22
is inserted into or attached to power supervisor 14. Power
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supervisor 14 then takes the identification code for the
power supply module, and if necessary, looks up in a table
associated with power supervisor 14 the identification code
in order to determine a power output value for the power
supply.

In an alternative preferred embodiment, in order to pro-
vide more information without relying on software tables
embedded in power supervisor 14, to serial electronically
erasable programmable read only memory (EEPROM) is
used in each power supply module 18, 20, 22. The serial
EEPROM is preferably programmed at the time of manu-
facture of the power supply module with information apro-
pos of the power supply module, e.g., output voltages, input
voltages, current levels, operating characteristics, model,
type, serial number, manufacturer, and the like. This infor-
mation is then read at power up, or at insertion or attachment
of the power supply module to power supervisor 14 so that
power supervisor 14 is fully advised of the operating char-
acteristics of the power supply modules attached to it and
can act on that information. Abenefit of this latter approach ~
is that new power supply modules can be created after power
supervisor 14 is fixed and installed and power supervisor 14
can still make full use of the information encoded in the

serial EEPROM without any need for an upgrade or soft-
ware update to the power supervisor. Other non-volatile
memory devices could also be used instead of the serial
EEPROM discussed above, as would be understood by those
of ordinary skill in the art. Preferably such devices would
use a single bit data path in order to minimize connections
between power supervisor 14 and power supply modules 18,
20, 22.

Electronic module 26 attaches to backplane 12. Each
electronic module will have a particular power requirement.
Obviously the power demand of module 26 will fluctuate
depending upon what it is doing at a particular moment, but
it wfll have a known maximum power requirement or
demand which can be thought of as the worst case power
requirement. It is this known maximum power requirement
that must be communicated to power supervisor 14.

In accordance with a presently preferred embodiment of
the present invention, the maximum power requirement is
communicated by an analog voltage signal on a query
conductor 28 passing from electronic module 26 through
backplane 12 to power supervisor 14. Query conductor 28 is
connected to a first source of a voltage, such as Vcc 30
through resistor R1 which may be a 100 ohm resistor.
Analog to digital converter 32 converts the voltage on query
conductor 28 to a digital value for use by programmed
microprocessor 24. A component, such as an impedance
element, which may be a resistor, Rset 34, disposed between
query conductor and a source of a second voltage 36, such
as ground, encodes a voltage signal on query conductor 28,
the voltage being a function of the resistance of resistor 34.

For example, Rset 34 could be 25 ohms if power demand of g p
the module is 5 amperes, 50 ohms if 10 amperes, 75 ohms
if 15 amperes, and 100 ohms if 20 amperes.

The voltage drop between Vcc 30 and query line 28
through R1 is selected to be su Icient to prevent current flow
through zener diode D1, thus isolating the portion of the
circuitry of module 26 connected to the anode 38 of zener
diode from query line 28.

If microprocessor 24 decides that suflicient power
resources are available to permit module 26 to be turned on
with its now known maximum power requirement, then
microprocessor 24 sends a signal “PWRUP” on line 40 to a
switch shown here as transistor Q1. The presence of the
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PWRUP signal on the control gate of transistor Q1 permits
current to How through Q1 from Vcc to query line 28. This
voltage, not dropping through resistor R1, will cause a
higher voltage to obtain on query line 28. This voltage will
be selected to be above the threshold of zener diode D1. In

turn, current will flow through resistors R2 and R3 providing
a signal on a control gate of transistor Q2 which assumes the
role of a switch. When this current flows, Q2 will turn on and
provide an ENABLE signal on line 42 to power circuit soft
start 44.

Power circuit soft start 44 operates in a conventional
n1am1er, such as that shown in FIG. 2, to slowly turn on
power available on line 46 and apply it to the power
consuming circuitry of module 26 denoted “A” while the
ENABLE signal is asserted on line 42. Note that “A” will be
provided with a slightly lower voltage “V” than Vcc (V+e)
available at backplane 12 due to the voltage drop (e) through
transistor Q3 which is preferably a power MOSFET. Cl is
preferably 0.1 uF and C2 and C3 are filter capacitors chosen
based upon the application. The circuit shown in FIG. 2 is
for reference only. An actual implementation would likely
contain additional components needed to control the power
slope as known to those of ordinary skill in the art.

Those of ordinary skill in the art: will realize that other
components may be used to encode the maximum power
demand of module 26 on query conductor 28. For example,
capacitors, power supplies, and other elements having
unique electrical characteristics capable of being read
remotely over a single conductor could be used. Turning to
FIGS. 3 and 4, a more sophisticated implementation of the
present invention is shown. In FIG. 3 the component is a
communications register 48. Power supervisor 50 com111u-
nicates with communications register 48 over query line 52
which passes through backplane 54. Module 56 also com-
municates with communications register 48 over line 58.
Power supervisor 52 may send messages to module 56 via
communications register 48 which is preferably a one-bit
wide data communications path. Communications register
48 is preferably a serial register or serial access memory
device or the like. Communications from power supervisor
50 to module 56 may include, for example, messages along
the lines of “send your maximum power requirement”,
“send your model type” (so that the power supervisor could
determine from its pre—programmed memory what the maxi-
mum power demand is), “go ahead and start up”, “do not
start—maximum power exceeded”, and the like. Power may
be provided to register 48 and module 56 during this
pre—start period via line 60 connected to Vcc 62 through
backplane 54 as these devices typically require some mini-
mal amount of power in order to function. This minimal
power, however, is negligible relative to the full maximum
power requirement of the module 56.

Asoft-start circuit along the lines of FIG. 2 (or equivalent)
would preferably be incorporated into Module 56. If a “go
ahead and start up” signal is received by module 56, the
soft-start circuit would be activated to bring the module on
line.

FIG. 4 shows a refinement of the embodiment of FIG. 3.

In FIG. 4, power supervisor 64 communicates with module
66 over a query line 68 which passes through backplane 70.
Module 66 is provided with a prestart area 72. Prestart area
72 is provided with power over line 74 from a backplane
connection to Vcc 76. Prestart area 72’s circuitry is powered
by connection to line 74, but the bulk of the power-
consuming circuitry of module 66 remains unpowered until
the prestart area 72 receives instructions from power super-
visor 64 to turn on module 66. The prestart area 72 may
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