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MEASUREMENT TEST INSTRUMENT AND
ASSOCIATED VOLTAGE MANAGEMENT
SYSTEM FOR ACCESSORY DEVICE

BACKGROUND OF THE INVENTION

The present invention relates generally to measurement
test instruments and more specifically to a measurement test
instrument having a voltage management system for one or
more accessory devices.

A typical measurement probe for acquiring electrical
signals from a device under test has a probing head con-
nected to a termination box via a transmission cable, such as
a coaxial cable. The probing head has an electrically con-
ductive hollow tube with a substrate disposed therein. The
substrate has passive and/or active circuitry to prevent
loading of the test device. One end of the hollow tube has an
insulating plug disposed therein with a coaxially disposed
probing tip or socket extending out of the plug in both
directions. The portion of the probing tip or socket extending
into the hollow body is electrically connected to the sub-
strate. The other end of the substrate is coupled to one end
of the transmission cable and to voltage power lines, clock
lines and data lines, if present. The other end of the trans-
mission cable is coupled to compensation circuitry in the
termination box. The termination box has a coaxial signal
connector, such as a BNC type connector, and power, clock
and data connectors for connecting the measurement probe
to a measurement test instrument, such as an oscilloscope or
the like.

High frequency measurement probes require high input
resistance and low input capacitance. Generally, these types
of probes have an active FET input for low circuit loading
and have a frequency bandwidth up to 4 Ghz or more. An
example of such a probe is the P6245 Active FET Probe,
manufactured and sold by Tektronix, Inc., Beaverton,
Oregon and assignee of the instant application. The P6245
has a male BNC type signal connector surrounded by a
series of voltage, clock and signal pins as described in U.S.
Pat. No. 4,708,661. The voltage pins provide +5 V and +15
V to the probe head and termination box circuitry and a
memory device disposed in the termination box. The
memory device contains stored data related to the specific
probe, such as probe type, correction factor values and offset
values. A clock signal is provided to the memory device via
the clock pin and the data stored in the memory is read out
to the measurement instrument via the data pin.

A flexible or rigid printed circuit surrounds the mating
female BNC connector on the front panel of the measure-
ment test instrument. The printed circuit has a plurality of
circuit paths ending in termination points. The pins of the
measurement probe engage the termination points on the
flexible printed circuit. The circuit paths are connected to
voltage supplies, clock circuitry and the data line within the
instrument and provide all of the signal and power lines to
power and operate the active probe. When the measurement
probe is connected to the measurement test instrument,
power is immediately supplied to the probe.

The computer industry has developed techniques for
adding and removing cards or peripheral devices from the
powered computer system called “hot swapping”. As the
term implies, the connectors into which the card or periph-
eral device is plugged into have supply voltages on the
voltage pins of the connectors. Various techniques are used
to power-up the card or peripheral without generating an
in-rush of current or loading the system power supplies. One
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technique uses variable length contacts on the card or
peripheral to initially couple the voltage supplies on the
connector to a RC ramping circuit and associated control
circuitry. The RC circuit and associated circuitry ramps up
the supply voltages on the card to a desired level before the
voltages are supplied to the rest of the circuitry on the card.
Another technique requires a user to power down a particu-
lar connector slot, insert the card or peripheral, and then
power up the connector slot.

One drawback to the existing techniques of “hot swap-
ping” is that the card or peripheral is powered up before the
system determines the type of card or peripheral it is and
configures it for the system. The system does not know if the
card or peripheral is compatible, if it draws an excessive
amount of current, or if the added card or peripheral will
cause the total amount of current drawn by all of the
connected devices to exceed the maximum current rating for
the one or more of the power supplies. In addition, most of
the “hot swapping” techniques require the RC network and
switching circuitry to located in the card or peripheral
device. Providing such circuitry in a measurement probe
will increase the size of the termination box and add cost to
the probe.

What is needed is a measurement test instrument voltage
management system for accessory devices, such as a mea-
surement probe, that verifies the connected device is a valid
and supported device prior to applying power to the device.
The voltage management system should also monitor each
connected device to determine if a newly connected device
results in excessive current draw from one or more power
supplies. Further, the voltage management system should
provide an indication of the presence of an invalid or
unsupported device and if a newly connected device exces-
sively loads the power supplies.

SUMMARY OF THE INVENTION

Accordingly, the present invention is to a measurement
test instrument and associated voltage management system
for one or more accessory devices, such as a measurement
probe, video camera, signal source, device under test or the
like. The measurement test instrument includes at least a first
accessory device having a memory device coupled to the
voltage management system. The voltage management sys-
tem has at least a first accessory device interface disposed in
the measurement test instrument having a sensing line, a
voltage input line, clock and data lines, and at least a first
voltage power input line wherein the voltage input line
provides a voltage to the memory device disposed in the
accessory device. A sensing circuit receives a sensing signal
from the accessory device via the interface sensing line
when an accessory device is coupled to the accessory
interface. The sensing circuit generates an interrupt signal in
response to the sensing signal that is coupled to a controller.
The controller initiates a clock signal to the accessory device
via the interface clock line in response to the interrupt signal
to retrieve accessory data stored in the memory device of the
accessory device via the data line. The controller determines
from the retrieved accessory data if the connected accessory
device is a valid device and capable of being supported by
the measurement test instrument. The controller generates
an enable signal for a valid and supported device that is
coupled to a voltage switching circuit. The voltage switching
circuit generates at least a first output voltage in response to
the enable signal that is coupled to the accessory device via
the voltage power input line of the accessory device inter-
face.

In the preferred embodiment of the invention, the voltage
switching circuit has a plurality of output voltages that are
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coupled to the accessory device via individual voltage power
input lines of the accessory device interface. For a multi-
channel measurement test instrument, the voltage manage-
ment system has a plurality of accessory device interfaces
with each interface capable of accepting an accessory
device. Each device generates a sensing signal to the sensing
circuit for generating an interrupt signal to the controller.
The controller initiates a clock signal to each accessory
device to retrieve the respective accessory data from each
device to determine if the connected accessory device is a
valid device and capable of being supported by the mea-
surement test instrument. The controller generates an enable
signal for each valid and supported device and couples the
signal to respective voltage switching circuits for each
device. The accessory data stored in each of the accessory
device includes an output voltage current draw value for
each of the output voltages which is retrieved by the
controller. The controller has means for summing the current
draw values for each of the output voltages for each attached
accessory device and means for comparing the summed
current draw values to maximum output voltage current
draw values. The enable signal is supplied to the voltage
switching circuit of the last connected accessory device
when the summed current draw values are less than the
maximum output voltage current draw values. The output
voltage or voltages from the voltage switching circuit is
removed from the voltage power input line or lines in
response to the controller removing the enable signal to the
voltage switching circuit when the interrupt signal is
removed in response to the sensing signal being removed
from the sensing circuit.

The measurement test instrument may be provided with a
display device and the controller having means for gener-
ating a warning message that is displayed on the display
device when an invalid and unsupported accessory device is
connected to the device interface. The warning message
generating means may also generate a warning message
when an accessory device is connected to the measurement
test instrument and the summed current draw values are
greater than the maximum output voltage current draw
value.

The objects, advantages and novel features of the present
invention are apparent from the following detailed descrip-
tion when read in conjunction with appended claims and
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a measurement test
instrument having an attached accessory device implement-
ing the accessory device voltage management system
according to the present invention.

FIG. 2 is a representative block diagram of a measurement
test instrument incorporating the accessory device voltage
management system according to the present invention.

FIG. 3 is a more detailed block diagram of the preferred
embodiment of the measurement test instrument incorporat-
ing the accessory device voltage management system
according to the present invention.

FIG. 4 is a representative diagram of the sensing circuit in
the voltage management system according to the present
invention.

FIG. 5 is a representative schematic diagram of the
voltage switching circuit in the voltage management system
according to the present invention.

FIG. 6 is a graphical representation of the voltage output
levels from the voltage switching circuit in the voltage
management system according to the present invention.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIG. 1, there is shown a measurement test
instrument 10, such as an oscilloscope, logic analyzer,
spectrum analyzer, network analyzer or the like having a
plug-in accessory device 12, such as a measurement probe,
signal source, video camera or the like. In the preferred
embodiment, the measurement test instrument 10 has a
display device 14 on which is displayed a signal, video
picture or the like from a device under test. One or more
accessory interfaces 16 are provided in the measurement test
instrument 10 for connecting multiple accessory devices to
the instrument. Generally, the measurement test instrument
10 includes front panel controls 18, such as rotatable knobs,
push buttons and the like for controlling the settings of the
instrument. Alternatively, the front panel controls may be
graphically generated and displayed on the display device 14
and controllable by the user. Each accessory interface 16 has
a coaxial signal input line and a series of voltage power,
clock, data, sensing and memory power lines as shown in
greater detail in the representative block diagram of the
measurement test instrument in FIG. 2.

The block diagram of FIG. 2 shows one or more accessory
devices 12 having the capability of being connected to one
or more accessory interfaces 16 of the measurement test
instrument 10. The accessory devices 12 have one-half of a
signal input connector 20, such as a BNC connector, BMA
connector or the like. The accessory device 12 also has a
memory device 22, such as a EPROM that contains acces-
sory device specific data, such a device type, calibration
factors, offset values, current draw values and the like. The
accessory device 12 has connector pins or contacts that
connect to corresponding contacts or pins in the accessory
interface 16 to couple signals and voltage power to and from
the device.

The accessory interface 16 has the other half of the signal
input connector 20 and the pins or connects for connecting
to the accessory device. In the preferred embodiment of the
invention, the accessory interface 16 has gold plated pogo
type pins that connect to contact pads in the accessory device
12. Each interface 16 has a sensing line 24 that is coupled
to a sensing circuit 26. Each interface 16 also has one or
more voltage power lines 28 that are coupled to correspond-
ing voltage switching circuits 30 that provide voltage power
to the accessory device 12. A voltage line 32 is connected to
each interface 16 to provide voltage power to the memory
devices 22 of the connected device 12. Each interface further
has clock/data lines 34 coupled to the memory device 22 for
clocking out the data stored in the memory device. An
interrupt line 36 couples the sensing circuit 26 to a controller
38. The clock/data lines 34 from the accessory interfaces 16
are also connected to the controller 38. Each voltage switch-
ing circuit 30 is connected to the controller 38 via an enable
line 40.

The controller 38, such as CELERON™ or PENTIUM®
microprocessor, manufactured and sold by Intel, Corp.,
Santa Clara, Calif., is coupled to memory 42 via a system
bus 44. The memory 42 represents both RAM, ROM and
cache memory with the RAM memory storing volatile data,
such as digital data samples of an input signal generated by
an acquisition system (not shown), and the like. The system
bus 44 is also connected to the display device 14, such a
liquid crystal display, cathode ray tube or the like, and to the
front panel controls 18 which may include control entry
devices, such as a keyboard and/or mouse as well as knobs
and buttons. A mass storage unit or units 46, such as a hard
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disk drive, CD ROM drive, tape drive, floppy drive or the
like that reads from and/or writes to appropriate mass
storage media, may also be connected to the system bus 44.
Program instructions for controlling the measurement test
instrument 10, implementing the voltage management sys-
tem may be stored and accessed from the ROM memory 42
or from the mass storage media of the mass storage unit 46.
The measurement test instrument is preferably a PC based
system controlled under WINDOWS™O§ operating system,
manufactured and sold by Microsoft, Corp., Redmond,
Wash. or similar types of operating systems. The controller
38 in the above described measurement test instrument may
also be implemented using multiple controllers and digital
signal processing devices. For example, a second controller,
such as a Power PC microprocessor manufactured and sold
by Motorola, Inc., Schaumburg, Ill., may be included to
control the acquisition and processing of an input data
signal. The display device 14 may be controlled by a display
controller receiving display instructions from a main con-
troller and receiving display data from a digital signal
processing device. A bus controller may also be included to
monitor the accessory interfaces 16 for connected accessory
devices 12, provide communications between the accessory
interfaces 16, the sensing circuit 26 and the controller 38.

The general operation of the measurement test instrument
10 with the voltage management system starts with an
accessory device 12 being connected to one of the accessory
interfaces. The accessory device 12 connection causes an
sensing signal to generated on the sensing line 24 that is
coupled to the sensing circuit 26. The sensing circuit 26
generates an interrupt signal on interrupt line 36 in response
to the sensing signal. The interrupt signal is coupled to the
controller 38 which processes the interrupt and generates,
under program control, a clock signal that is coupled to the
accessory device 12 via the accessory interface 16. The
clock signal clocks out the accessory device data stored from
the memory 22 to the controller 38. The controller receives
the accessory device data and determines from the data if the
accessory device is a valid device and supported by the
measurement test instrument 10. For example, if the acces-
sory device implements an accessory feature that is not
supported by the measurement test instrument or requires
more current than is available from the instrument, the
controller 38 treats the device 12 as an unsupported probe.
The controller 38 generates an enable signal in response to
a valid and supported accessory device that is coupled to the
voltage switching circuit 30 via enable line 40. The voltage
switching circuit 30 generates an output supply voltage or
voltages via voltage line or lines 28 to power the accessory
device 12. If an invalid or unsupported accessory device 12
is connected to the accessory interface 16, the controller 38
does not generate an enable message to the voltage switch-
ing circuit 30 and power is not supplied to the accessory
device 12. Additionally, the controller 38 may also generate
an error message that is displayed on the displayed device 14
indicating that the connected device 12 is an invalid or
unsupported device.

Further, the data stored in the accessory device memory
22 may include a current draw value indicating how much
current the device will draw from the instrument power
supply. Memory 42 has maximum current draw values
indicating the maximum amount of current any configura-
tion of accessory devices 12 may draw from the instrument
power supply. The controller, operating under program
control, sums the current draw values of the connected
accessory devices 12 and compare the summed value with
the maximum current draw value. If the current draw value
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of the last connected accessory device makes the summed
current draw values exceed the maximum current draw
value, the controller 38 does not generate the enable signal
for the last connected device. The controller 38 may also
generate an error message that is displayed on the display
device indicating the last connected accessory device 12 is
not powered due to excessive current draw on the power
supply.

Removing the accessory device 12 from the accessory
interface 16 removes the sensing signal on the sensing line
24, which causes an interrupt to be generated that is coupled
to the controller 38 via the interrupt line 36. The controller
38 removes the enable signal on the enable line 40 causing
the voltage switching circuit 30 to remove the voltage power
to the interface 16.

Referring to FIG. 3, there is shown a more detailed block
diagram of the measurement test instrument 10 with the
accessory device voltage management system illustrating
the preferred embodiment of the present invention. Like
elements from the previous drawing are labeled the same.
Each accessory device 12 has a memory device 22 that
receives a voltage supply via voltage line 32 when the
accessory device 12 is connected to the accessory interface
16. Each device may have circuitry 50 that receives voltage
power the from the voltage switching circuit 30 associated
with the accessory interface 16 via voltage output lines 28.
In the preferred embodiment, the voltage switching circuit
provides +5 volts and +15 volts to power the circuitry 50 in
the accessory device 12. Instrument ground is provided to
each accessory devices 12 via a ground line 52 connected to
each of the accessory interfaces 16. Each accessory device
12 has a sensing output connection 54 coupled to the sensing
line 24. In the preferred embodiment of the invention, the
sensing output connection 54 is coupled to electrical ground
which generates an active low output on the sensing line 24.
Each interface has clock and data lines 56 and 58, corre-
sponding to clock/data line 34 in FIG. 2, that are coupled to
the memory device 22. To relieve the main controller 66
from continually monitoring and communicating with the
accessory interfaces 16 and the sensing circuit 26, the data
and clock lines 56 and 58 are coupled to a bus controller 60
that generates a clock output signal on the clock line 58 and
receives data from the accessory device memory 22 on the
data line 56. The sensing circuit 26 is connected to the bus
controller 60 via a three line communications bus 62,
corresponding to interrupt line 36 in FIG. 2, that includes an
interrupt line, a clock line and a data line. The bus controller
60 is coupled by another serial bus 64, such as an RS232
type bus having TTL logic levels, to the main controller 66.
Alternately, the interrupt line from the sensing circuit may
be coupled directly to the controller 66. The enable lines 40
in the preferred embodiment are coupled from the sensing
circuit 28 to the voltage switching circuit 30. The controller
66 is coupled to the previously described peripheral device
14, 18, 42 and 48 via system bus 44.

Referring to FIG. 4, there is shown a representative
schematic diagram of the sensing circuit 28, which in
conjunction with FIGS. 3 and 5§ will be used to describe the
voltage management system in the measurement test instru-
ment 10. Each accessory interface 16 has a sensing line 24
that is coupled to the sensing circuit 26. The sensing circuit
sets each of the sensing lines 24 to an active high state by
applying a positive voltage to the lines 24 via resistors 70.
Excessive voltage protection for the lines 24 is provided by
diodes 72. Connecting an accessory device 12 to the acces-
sory interface 16 couples the sensing line 24 to the electri-
cally grounded sensing output connection 54 which gener-
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ates an active low signal to the sensing circuit 26.
Alternately, the sensing lines 24 may be set to an active low
state and the accessory device 12 generates an active high
signal by using the memory voltage supply. The sensing
lines 24 are coupled to an I/O expander integrated circuit 74,
such as manufactured by Philips Semiconductor Products,
Sunnyvale, Calif., under part number PCF8574A. The 1/0
expander 74 provides remote I/O expansion for the bus
controller 60 via a two-line serial bidirectional bus of the
communications bus 62 having the clock and data lines. The
expander 74 also has an interrupt output which is connected
to interrupt logic in the controller 60 via the interrupt line of
the communications bus 62. By sensing an interrupt signal
on this line, the remote I/O expander 74 can inform the bus
controller 60 if there is incoming data on its ports without
having to communicate via the serial bidirectional bus.

As previously stated, connecting the accessory device 12
to one of the accessory interfaces 16 generates an active low
signal on the sensing line 24 which causes the I/O expander
74 to generate an active low interrupt signal that is coupled
to the bus controller 60 via communications bus interrupt
line 62. The controller 60 or controller 66, if the sensing
circuit interrupt line is coupled to that controller, in return
polls the sensing lines 24 to determine which line has been
changed to the active low. The bus controller 60 passes the
sensing line information to the controller 66 via serial bus
64. The controller 66 in return instructs the bus controller 60
to initiate a clock signal that is coupled to the connected
accessory device 12 via clock line 58. The clock signal
clocks out the data stored in memory 22 via data line 56 to
the bus controller 60 which in turn couples the data to the
controller 66 via serial bus 64. The accessory device data is
processed by the controller 66 under the control of stored
programs in memory 42 to verify if the connected accessory
device 12 is valid and supported by the measurement test
instrument 10. Once the processor 66 has determined that
the accessory device is valid and supported, it signals the bus
controller 60 to enable the voltage switching circuit 30
connected to the accessory interface 16. The bus controller
60 uses a stored protocol to clock data into the I/O expander
54 via the clock and data lines of the communications bus 62
to load values into a plurality of output latches with each
output latch connected to one of the enable lines 40. The
output latch of the active accessory interface connector
provides an active low enable signal that is coupled to the
voltage switching circuit 30 connected to the active inter-
face.

FIG. 5 is a representative schematic diagram of the
voltage switching circuit 30 that generates output voltages
which are applied to the accessory interface via voltage lines
28. In the preferred embodiment, the voltage switching
circuit 30 generates 5 volt and =15 volt output voltages.
However, the voltage switch circuit 28 may be implemented
from one to any number of output voltages without depart-
ing from the scope of the present invention. The active low
enable signal is coupled to the respective bases of bipolar
transistors 80 and 82 that drive respective field effect tran-
sistors FET 84 and 86. The enable signal is also coupled
through inverter 88 to the respective bases of bipolar tran-
sistors 90 and 92 that drive respective FET transistors 94 and
96. The FET transistors 84, 86 94 and 96 are high current
devices having four source connections, three drain
connections, and a gate connection, such as manufactured by
Fairchild Semiconductor Corp., South Portland, Me., with
FET transistors 84 and 86 sold under part number
FDS6690A and FET transistors 94 and 96 sold under part
number FDS9435A. Integrating capacitors 90, 100, 102 and
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104 are respectively coupled between the gate and the drain
of each FET transistor 84, 86, 94 and 96. The voltage output
of each FET transistor 84, 86, 94 and 96 is coupled through
respective poly fuses 106, 108, 110 and 112 to the respective
accessory interface 16 via voltage power lines 28 connected
to the voltage switching circuit 30.

An active high signal on the drive transistors 80, 82 and
an active low signal on the drive transistors 90 and 92 bias
the transistors to a nonconductive off state. The transistors
are biased into conduction by the application of the active
low enable signal to the bases of transistors 80 and 82 and
the invented enable signal on the bases of transistors 90 and
92. The collectors of drive transistors 80 and 90 have series
connected resistors 120 and 122, and 124 and 126 that form
voltage divider networks. The center tap of the voltage
divider network is coupled the gates of the FET transistors
84 and 94. The collectors of drive transistors 82 and 92 are
coupled through resistors 128 and 130 to respective negative
and positive voltage sources. The gates of FET transistors 86
and 96 are biased by biasing resistors 132 and 134 coupled
to respective positive and negative sources through the drive
transistors 82 and 92. The voltages on the gates of the FET
transistors drive the devices into conduction. The integrating
capacitors 98, 100, 102 and 104 on each of the FET
transistors controls the voltage output of each device to
produce a ramping voltage output as shown in FIG. 6. As
illustrated in the figure, the ramping voltage outputs from the
FET transistors 82, 84, 94 and 96 reach operating levels at
substantially the same time. To achieve this substantially
concurrent voltage output, the integrating capacitors for the
%5 volt supplies need to be different from the integrating
capacitors for the =15 volt supplies. In the preferred
embodiment, the integrating capacitors 100 and 104 across
FETs 86 and 96 have values in the range of 0.1 uf and
integrating capacitors 98 and 102 across FETs 84 and 94
have values in the range of 0.047 uf. While the present
invention is described with the output voltages reaching
operating levels at substantially the same time, the output
voltages may be sequentially supplied to the accessory
device 12. Due to power-on initiating requirements of acces-
sory device circuitry 50, such as latch-up problems and the
like, the present invention may be implemented with the
output voltages reaching operating levels in a sequential
manner.

As was described in the general operation of the voltage
switching system in the measurement test instrument 10, the
controller 38 has means for generating a message when the
connected accessory device is not valid or supported by the
measurement test instrument 10. Further, the accessory
devices have stored current draw values for each of the
voltage supplies. The controller 38 also has means for
summing each of the current draw values and means for
comparing each of the summed value with stored maximum
current draw values for each voltage supply.

A measurement test instrument and associated voltage
management system has been described having one or more
accessory device interfaces that receive accessory devices.
Each accessory device has a memory device coupled to the
voltage management system for receiving a voltage via a
voltage input line of the voltage management system. The
accessory device interface has a sensing line, a voltage input
line, clock and data lines, and at least a first voltage power
input line. A sensing circuit receives a sensing signal from
the accessory device via the interface sensing line when an
accessory device is coupled to the accessory interface. The
sensing circuit generates an interrupt signal in response to
the sensing signal that is coupled to a controller. The
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controller initiates a clock signal to the accessory device via
the interface clock line in response to the interrupt signal to
retrieve accessory data stored in a memory device of the
accessory device via the data line. The controller determines
from the retrieved accessory data if the connected accessory
device is a valid device and capable of being supported by
the measurement test instrument. The controller generates
an enable signal for a valid and supported device that is
coupled to a voltage switching circuit. The voltage switching
circuit generates at least a first output voltage in response to
the enable signal that is coupled to the accessory device via
the voltage power input line of the accessory device inter-
face.

In the preferred embodiment of the invention, the con-
troller may include multiple controllers for performing con-
current program executions. A bus controller is provided that
is coupled to the sensing circuit, the accessory device
interfaces and the main controller. The bus controller
receives and passes on an interrupt signal from the sensing
circuit to the main controller. The controller causes the bus
controller to poll that sensing circuit to determine which
accessory interface has had an accessory device connected
to it. The controller then initiates the generation of a clock
signal from the bus controller to retrieve the stored data from
the accessory interface. The main controller processes the
retrieved data to determine if the connected device is a valid
and supported device and issues an enable command to the
bus controller. The bus controller outputs a stored protocol
to the sensing circuit that generates an enable signal to the
voltage switching circuit.

The measurement test instrument may be provided with a
display device with the controller having means for gener-
ating a warning message that is displayed on the display
device when an invalid and unsupported accessory device is
connected to the device interface. The warning message
generated means may also generate a warning message
when an accessory device is connected to the measurement
test instrument and the summed current draw values are
greater than the maximum output voltage current draw
value.

It will be obvious to those having skill in the art that many
changes may be made to the details of the above-described
embodiments of this invention without departing from the
underlying principles thereof. The scope of the present
invention should, therefore, be determined only by the
following claims.

What is claimed is:

1. A measurement test instrument voltage management
system for an accessory device comprising:

at least a first accessory device interface disposed in the
measurement test instrument having a sensing line, a
voltage input line, clock and data lines, and at least a
first voltage power input line wherein the voltage input
line provides a voltage to a memory device disposed in
the accessory device;

a sensing circuit receiving a sensing signal from the
accessory device via the interface sensing line when the
accessory device is coupled to the accessory device
interface of the measurement test instrument with the
sensing circuit generating an interrupt signal in
response to the sensing signal;

a controller receiving the interrupt signal and initiating a
clock signal to the accessory device via the interface
clock line to retrieve accessory data stored in a memory
device of the accessory device via the data line to
determine if the connected accessory device is a valid
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device and capable of being supported by the measure-
ment test instrument, the controller initiating the gen-
eration of an enable signal for a valid and supported
accessory device; and

at least a first voltage switching circuit coupled to receive
the enable signal and generating at least a first output
voltage that is coupled to the accessory device via the
voltage power input line of the accessory device inter-
face.

2. The voltage management system as recited in claim 1
further comprising an enable line coupled between the
sensing circuit and the voltage switching circuit with the
sensing circuit having an enable signal latch connected to
the enable line that generates the enable signal in response
to the controller issuing an enable signal initiation com-
mand.

3. The voltage management system as recited in claim 2
wherein the controller is a main controller further compris-
ing a bus controller coupled to the accessory interface via the
bus and clock lines and having a communications bus that
includes an interrupt line, a data line and a clock line coupled
to the sensing circuit and a serial bus connected to the main
controller with the bus controller coupling the interrupt
signal from the sensing circuit to the main controller and
generating the clock signal to the accessory device in
response to the main controller issuing a clock initiation
command and passing the accessory device data to the main
controller and passing the enable signal to the sensing circuit
in response to the main controller issuing an enable signal
command.

4. The voltage management system as recited in claim 1
wherein the measurement test instrument has a display
device and the controller further comprises a means for
generating a warning message that is displayed on the
display device when an invalid and unsupported accessory
device is connected to the device interface.

5. The voltage management system as recited in claim 1
wherein the output voltage from the voltage switching
circuit is removed from the voltage power input line in
response to the controller initiating the removal of the enable
signal to the voltage switching circuit when the interrupt
signal is removed in response to the sensing signal being
removed from the sensing circuit.

6. The voltage management system as recited in claim 1
wherein the voltage switching circuit further comprises a
plurality of output voltages that are coupled to the accessory
device via a plurality of voltage power input lines of the
accessory device interface.

7. The voltage management system as recited in claim 6
wherein the plurality of output voltages from the voltage
switching circuit are removed from the plurality of voltage
power input lines in response to the controller initiating the
removal of the enable signal to the voltage switching circuit
when the interrupt signal is removed in response to the
sensing signal being removed from the sensing circuit.

8. The voltage management system as recited in claim 4
further comprising,

a plurality of accessory device interfaces with each inter-
face capable of accepting an accessory device that
generates a sensing signal to the sensing circuit for
generating an interrupt-signal to the controller with the
controller initiating a clock signal to each accessory
device to retrieve the respective accessory data from
each device to determine if the connected accessory
device is a valid device and capable of being supported
by the measurement test instrument with the controller
initiating the generation of an enable signal for each
valid and supported accessory device; and
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a plurality of voltage switching circuits with each circuit
coupled to receive the enable signal from the controller
for the accessory device interface having the connected
accessory device and generating at least a first output
voltage that is coupled to the accessory device via the
voltage power input line of the accessory device inter-
face.

9. The voltage management system as recited in claim 8
further comprising a plurality of enable lines with each
enable line coupled between the sensing circuit and one of
the plurality of voltage switching circuits with the sensing
circuit having a plurality of enable signal latches with each
latch connected to one of the enable lines to generate the
enable signal in response to the controller issuing an enable
signal initiation command.

10. The voltage management system as recited in claim 9
wherein the controller is a main controller further compris-
ing a bus controller coupled to the plurality of accessory
interfaces via the bus and clock lines and having a commu-
nications bus that includes an interrupt line, a data line and
a clock line coupled to the sensing circuit and a serial bus
connected to the main controller with the bus controller
coupling the interrupt signal from the sensing circuit to the
main controller and generating the clock signal to the
plurality of accessory devices in response to the main
controller issuing a clock initiation command and passing
the accessory device data to the main controller and passing
the enable signal to the sensing circuit in response to the
main controller issuing an enable signal command.

11. The voltage management system as recited in claim 8
wherein each of the plurality of voltage switching circuits
further comprises a plurality of output voltages that are
coupled to the accessory device via a plurality of voltage
power input lines of the plurality of accessory device
interfaces.

12. The voltage management system as recited in claim 8
wherein the accessory data stored in each of the accessory
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device includes an output voltage current draw value with
the controller further comprising a means for summing the
current draw values for each attached accessory device and
a means for comparing the summed current draw values to
a maximum output voltage current draw value and initiating
the generation of the enable signal when the summed current
draw value is less than the maximum output voltage current
draw value.

13. The voltage management system as recited in claim 12
wherein the controller further comprises means for gener-
ating a warning message that is displayed on the display
device when an accessory device is connected to the mea-
surement test instrument and the summed current draw
values are greater than the maximum output voltage current
draw value.

14. The voltage management system as recited in claim 11
wherein the accessory data stored in each of the accessory
device includes output voltage current draw values for each
of the plurality of output voltages with the controller further
comprising a means for summing the current draw values for
each of the output voltages for each attached accessory
device and a means for comparing the summed current draw
values for each of the output voltages to a maximum output
voltage current draw values for each of the output voltages
and initiating the generation of the enable signal when the
summed current draw values for each of the output voltages
are less than the maximum output voltage current draw
values.

15. The voltage management system as recited in claim 14
wherein the controller further comprises means for gener-
ating a warning message that is displayed on the display
device when an accessory device is connected to the mea-
surement test instrument and the summed current draw
values for each of the output voltages are greater than the
maximum output voltage current draw values.



