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FUNCTION UPDATABLE DEVICE AND AN
OPTIONS CARD THEREFOR

FIELD OF THE INVENTION

[0001] The present invention relates to a multi-functional
device and more specifically to a programmable device that
has a number of optional functions stored therein some of
which could be selectively activated.

BACKGROUND OF THE INVENTION

[0002] When an electronic device is put into service, often-
times the internal programs for running the device or func-
tions performed by such device require alteration or updating.
This is done in the prior art by inputting into such device a
new program or new update codes. Whitley et al. U.S. Pat. No.
5,590,373 discloses one such method of updating the pro-
grams in an electronic device, in this instance a field program-
mable personal communications device (PDI). To achieve the
updating of the programs within the PDI, Whitley teaches that
a PCMCIA (Personal Computer Memory Card International
Association) card could be used. In particular, anew program
is stored in the PCMCIA card and, upon insertion of this card
into the appropriate receptacle of the PDI device, the new
program is transferred into the electrically programmable
read only memory (EPROM) of the PDI so that the functions
performed by the PDI may be reconfigured. In other words,
the program within the PDI is replaced by the new program
fed thereinto by the PCMCIA card. It means that the PCM-
CIA card has to have sufficient memory, particularly when a
large program is to be stored therein, for reconfiguring the
PDI. Furthermore, problems may be encountered when
updating the internal program of the PDI with the new pro-
gram from the PCMCIA card, insofar as oftentimes some
type of interaction has to take place between the user and the
device, as the new program is being loaded into the PDI
device.

[0003] The prior art further teaches that a memory card
such as a PCMCIA card may be used for transferring infor-
mation between a standalone device, such as for example a
vending machine or a parking meter, so that data may be
transferred between the memory card and the device. One
such example is disclosed in Cagliostro U.S. Pat. No. 5,500,
517 which discloses the use of a PCMCIA card for transfer-
ring information to adevice for updating the cost for using the
device and the prices of goods to be sold from the device.
[0004] In terms of medical devices, Armstrong et al. U.S.
Pat. No. 5,606,978 discloses a heart monitoring device that
has a slot for accepting an IC card, which contains specific
control data that is used to control the programs stored in the
device, to thereby control the operation of the device. Moberg
U.S. Pat. No. 5,265,607 also discloses a medical device, in
this instance an EEG monitor that includes a head box thathas
ahousing adapted to be fitted with a configuration card. Such
configuration card is electrically and mechanically compat-
ible with the housing and is configured to provide a particular
type of monitoring procedure so that a specific type of EEG
waveform from the patient may be monitored.

[0005] In a medical environment, it is desirable that a care
provider not be distracted by having to deal with the repro-
gramming ofa device, as is required in the priorart discussed
above. Moreover, any function to be performed by a device in
amedical setting has to bereliable, i.e., it has to be fully tested
when the device is put into service. Any tuning or tampering
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of the program in order to make it run properly in such
medical device is unacceptable in a patient environment.
Accordingly, a fool proof method of providing a new function
to a device, especially a medical device, is required.

SUMMARY OF THE INVENTION

[0006] To meet the needs as noted above, the present inven-
tion electrical or electronic device, before it was shipped, is
equipped with all of the programs for allowing the device to
perform those functions it is capable of. These programs or
routines may be in the form of firmware stored in a program-
mable read only memory (PROMS), an electrical PROMS
(EPROMs), or in the case of the instant invention a flash
memory ROM. All of these programs are fully tested before
the equipment is shipped, so as to ensure that no problems
would be encountered when those programs are activated in
the device. When the equipment is shipped, only those func-
tions that have been purchased by the user are enabled, i.e.,
the programs or routines that perform those functions are
activated.

[0007] Once the device is put into service, if the user then
desires additional functions be performed by the device, a
token which may be in the form of a PCMCIA card or other
memory cards, is sent to the user for input into a receptacle
built into the device. The PCMCIA card is configured to have
at least one memory block that stores the various data needed
to recognize the machine, the kinds of programmable func-
tions available in the machine, and most importantly the
enablement of the desired optional function that has been
prestored in the machine. The enabling of the purchased
optional function may be done when the machine is powered
up, after the PCMCIA card has already been mated to the
receptacle of the machine.

[0008] In the case of an environment where different
optional functions in a plurality of machines are to be
enabled, the memory card is configured to have different
memory blocks each adaptable to activate a particular
optional function prestored in each machine. Thus, to enable
the plurality of machines, the user only needs to take the same
card and insert it into the respective receptacles of the differ-
ent machines and, with the aid of a help menu, enable the
different optional functions in the plurality of machines.
[0009] By thus enabling only those options the user desires,
and yet at the same time having other options already built
into the machine, the machine of the instant invention can
therefore be quickly and easily updated with optional func-
tions that a user desires after the machine has been shipped.
The user therefore does not need to know beforehand or pay
for the kinds of functions that he might need in the future.
Moreover, instead of having to manufacture a machine spe-
cifically for a particular customer, by enabling only those
functions that the particular customer needs, a multi-func-
tional device can be sent to all of the customers, with particu-
lar functions being selectively enabled or activated for par-
ticular customers.

[0010] Itistherefore anobjective ofthe present invention to
provide a device having multiple functions some of which
could be activated after the device has been shipped simply by
the insertion of an options card.

[0011] It is another objective of the present invention to
have a device which functions can be readily reconfigured
without having to have it returned to the manufacturer, by
simply sending to the user a card that will enable the particu-
lar functions desired by the user.
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[0012] Tt is still anther objective the present invention to
enable a user to activate a particular function in a plurality of
devices by using the same options card.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above-mentioned objectives and advantages of
the present invention will become apparent and the invention
itself will be best understood by reference to the following
description of an embodiment of the invention taken in con-
junction with the accompanying drawings, wherein:

[0014] FIG.1is a simplified block diagram illustrating the
major components of the device of the instant invention and
the token used for selectively activating optional functions
stored in the machine;

[0015] FIG. 2is a diagram of one memory block resident in
the token memory card shown in FIG. 1,

[0016] FIG. 3 is a display of a menu that is presented to a
user for activating selective optional functions prestored in
the device of FIG. 1; and

[0017] FIG. 4 is a flow chart illustrating the operation of
enabling selected optional functions prestored in a device of
the instant invention by using an options card of the instant
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0018] An electronic programmable device, such as for
example the SIMS BCI ADVISOR monitor, usually is made
up of a number of components. As represented by the equip-
ment 2 shown in FIG. 1, the components in the device usually
include a processor 4, a read only memory (ROM) 6, a work-
ing memory in the form of a random access memory (RAM)
8, and a bus 10 to which all of the components are intercon-
nected. For the instant invention, ROM 6 is divided into two
sections, namely a section 6A that stores the boot up program
and a section 6B that stores the various programs or routines
for processor 4 to perform the various functions the machine
is capable of.

[0019] The equipment of the instant invention, for example
the aforenoted ADVISOR monitor, is further shown in FIG. 1
to include a battery backed static RAM (SRAM) 12, a display
14, areceptacle 16 and a patient interface 18. Patient interface
18 may comprise a number of interfaces forconnecting sen-
sors to a patient so as to receive physiological data from the
patient. Receptacle 12, for the exemplar ADVISOR monitor
of the instant invention, is a PCMCIA port to which a token
means, such as for example a PCMCIA card 20, is matable
with.

[0020] Device 2 operates as follows. A number of functions
are stored in ROM 6B. For the exemplar ADVISOR monitor,
these functions include for example invasive blood pressure
(IBP), temperature, ECG, 5-lead ECG, and respiration (RSP).
Functions that may also be stored in ROM 6B include non-
invasive blood pressure (NIBP) monitoring. Of course, other
functions for monitoring additional physiological data from a
patient may also be prestored in ROM 6B. For the instant
invention, depending on what was required and purchased by
the customer, at the time that the equipment was shipped, one
or more of the function programs stored in ROM 6B are
disabled.

[0021] When powered on, the boot up program in ROM 6A
would initiate the operation of equipment 2. The overall con-
trol of equipment 2 is done by processor 4, which, upon
sensing the enabled programs from ROM 6B, would begin
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operations of those functions related to those programs are
available in equipment 2. For example, a patient may be
connected to blood pressure sensors, by means of patient
interface 18, so that device 2 can begin to monitor the blood
pressure of the patient. Ditto for other physiological data such
as for example the ECG and the temperature of the patient.
For the exemplar ADVISOR monitor device, waveforms rep-
resenting substantially real time measurements of the physi-
ological data of the patient are shown on display 14.

[0022] For the exemplar ADVISOR device 2, assume the
user was not desirous of and indeed had not purchased the
5-lead ECG and RSP functions at the time the monitor was
shipped to him. Consequently, those two functions became
optional functions that remain stored in ROM 6B. In fact, the
user did not know that those two optional functions were
prestored in ROM 6B. All he knew was that those functions
were optional functions that he may purchase at a later date.
[0023] As shown in FIG. 1, the PCMCIA card 20 is repre-
sented by a number of memory blocks 20a, 205 to 20z. Each
of the memory blocks is the same and is shown in detail in
FIG. 2. A memory block, for example memory block 20a, is
shown to include a number of data fields that are made up of
anumber of bytes. These are bytes 0-1.9 which make up field
22a, bytes 20-23 which make up field 224, bytes 24-27 which
make up field 22¢, bytes 68-69 which make up field 224, bytes
80-83 which may up data field 22e, bytes 84-87 which make
up data field 22/, bytes 88-91 which make up data field 22g
and bytes 92 to the end of memory block which make up data
field 224. Data field 224 is an ID field which includes infor-
mation that tells the monitor that it is an options card. Data
field 224 is a checksum field used during the power up of the
device. Data field 22¢ informs the monitor of the version of
the options card. Data field 22e provides a count of the total
number of options that have been purchased with the card.
This is used when the card is to be used to enable the same
optional function in a multiple number of devices. Data field
22g provides a count of the number of serial numbers of the
devices for which the card is usable for. And data field 22/
records the serial numbers of those devices to which the card
had been inserted for enabling the option.

[0024] Thus, upon the powering up of device 2, with
options card 20 having been inserted into receptacle 16, pro-
cessor 4 will first read the information in the SRAM 12 to
determine which functions have been enabled, so as to
retrieve the programs relating to those functions from ROM
64 and write those programs into the working memory, i.e.,
RAM 8. Thereafter, for those options in SRAM 12 that have
not been enabled at the time that the machine was shipped
from the factory, a comparison is made with the various
memory blocks in options card 20 to make a determination on
whether or not any one of those optional functions prestored
in the device should now be enabled. And if for example one
of the options were to be enabled per options card 20, the
disable flag in SRAM 12 for that functions is switched, at
which time the appropriate program or routine in memory
ROM 65 is retrieved and written onto RAM 8. That optional
function then becomes operational in device 2.

[0025] Given thatoptions card 20 has a plurality of memory
blocks 20, it is conceivable that more than one optional func-
tion is to be enabled in device 2. For example, the user may
wish to enable both the 5-lead ECG and the RSP respiration
fanctions in exemplar device 2.

[0026] In SRAM 12, the various purchased options are
defined by means of code updates. For the example at hand,
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assume again that the 5-lead ECG and respiration RSP
optional functions were not purchased prior to shipment of
device 2. The flags in SRAM 12 representing those functions
were therefore not enabled for device 2. And those optional
functions would not be enabled ordinarily when device 2 is
turned on. There is however one exception.

[0027] To wit, on power up, device 2 checks the options
block of SRAM 12 to determine whether there has been any
change in the options indicated as being enabled for device 2.
If it so happens that SRAM 12 becomes corrupted (due to for
example a dead battery which is highly unlikely insofar as the
battery for the SRAM would last approximately 10 years), if
the information stored in SRAM has been corrupted, or if
there has been a change in the SRAM or a new revision, then
those options that previously had not been enabled will be
defaulted to an enabled state.

[0028] In terms of design, the options block in SRAM 12
contains a single word that has bit mapped option flags added.
Also added is a 12 byte field containing a serial number up to
11-bytes plus a null character. Each time device 2 is powered
on, the optional functions for that device are checked. For
example, if the 5-lead ECG has not been purchased, display
14 of device 2 will only present a waveform that is presenta-
tive of a 3-lead ECG mode, as the 5-lead ECG function is
disabled. Similarly, if the respiration function has not been
purchased, it likewise remains disabled.

[0029] When the user wants to enable those functions that
had previously been stored in ROM 64 but had not been
enabled due to whatever reason, a screen such as that shown
in FIG. 3 is presented to the user at display 14 for the enabling
of prestored functions in device 2. To retrieve the purchased
options menu of FIG. 3, options card 20, which may be a
PCMCIA card, is inserted into receptacle 16. Note that PCM-
CIA card 20 may in fact be a 2 meg PCMCIA flash card.
[0030] As shown, the menu presented in FIG. 3, for the
exemplar ADVISOR monitor device, is termed a “Purchased
Options” menu. Given that the optional functions of 5-lead
ECG and respiration were prestored in the memory of device
2, those two optional functions are shown in the Purchased
Options menu box 24. Note too that the serial number of the
device is shown at the bottom of menu box 24.

[0031] Further with respect to FIG. 3, insofar as the func-
tions of device 2 that had not been enabled when device 2 was
shipped were the 5-lead ECG and respiration functions, the
software flags in options card 20 that are associated with the
5-lead ECG and respiration functions would indicate that
neither one of those functions has been purchased. And since
the purchased flag for those functions has been disabled, the
exemplar monitor device 2 is automatically set to the 3-lead
mode and the respiration parameter box is removed from the
screen so that no respiration menu item appears.

[0032] Returning to FIG. 2, note that there are three num-
bers of import stored in options card 20. These numbers are
represented by data fields 22e, 22f and 224. The first number
is the total number of purchases made by the user, i.e., the
Purchase Count. This count enables the same card to be used
to activate the same optional function in a plurality number of
the same type of devices. For example, if a hospital has 100 of
the exemplar ADVISOR monitors and the 5-lead option had
previously not been purchased for each of those monitors,
then by putting in 100 at the purchased count data field 22e,
the user can insert the same options card into each of those
monitors to activate the 5-lead ECG option in each of those
monitors.

Feb. 5, 2009

[0033] The second number of import in options card 20 is
the number of purchases used, i.e., “Used Count” as repre-
sented in data field 22/. This number represents the number of
purchases that have been used, with a listing of the serial
numbers of the monitors for which the option was enabled.
The last number of significance in the memory block of
options card 20 is the number of serial numbers listed for the
options, as shown in data field 22g.

[0034] The maximum number of purchases for a particular
function or parameter on any one options card 20 of a device,
for the exemplar ADVISOR monitor, is 5000. For tracking
purposes, the serial numbers of the devices are added or
removed from a list, such as that indicated in data field 22/, on
options card 20 each time that option is enabled or disabled
for a particular device.

[0035] To access the Purchased Options screen, as for
example that shown in FIG. 3, a user, if needed, would enter
a password. For the exemplar screen shown in FIG. 3, note
that the optional respiration function has been enabled, as a
“yes” is noted under the “enabled” column. Also with respect
to the respiration function, note that a number “14” next to the
enable function indicates that there are 14 purchases remain-
ing for the respiration optional function on the PCMCIA card.
Likewise, looking at box 24, it can be seen that the optional
function 5-lead ECG has not be enabled with the options card
20, and moreover that there are 50 purchased counts remain-
ing on the options card so that, if desired, the 5-lead ECG
optional function could be enabled in 50 of the exemplar
ADVISOR monitor devices.

[0036] Looking at the lower portion of exemplar screen of
FIG. 3, note that box 26 confirms that the 5-lead ECG optional
function has not been enabled for the particular device 2.
Moreover, box 28 confirms that the optional function of res-
piration has indeed been enabled. Box 30 indicates that there
is at least one display remaining in the options menu of FIG.
3. Box 32 provides an indication that the screen of FIG. 3 may
be printed.

[0037] On the top right-hand portion of the screen dis-
played in FIG. 3 are boxes 34, 36 and 38. These boxes illus-
trate the various functions being performed by the exemplar
monitor device. For example, box 34 shows that the exemplar
monitor device is capable of performing the ECG function. In
this case, insofar as it is assumed that electrodes have not been
connected to the patient, box 34 shows that there is a “leads
fail”. The dashes in box 34 represents the potential numbers
that may be displayed. For example, if there is a connection to
apatient and the ECG from the patient is 120, then 120 would
be displayed in box 34. Similarly, box 36 shows that the RSP
function has been disabled. Again, this is due to the fact that
it is assumed that no sensors have been connected to the
patient. Lastly, the non-evasive blood pressure (NIBP) func-
tion is shown in box 38.

[0038] As was mentioned previously, for the exemplar
monitor device 2, when a default of the purchased options
takes place, as for example when the software is updated from
an older version to a current version or when a problem
develops at SRAM 12, those optional functions prestored in
the machine but not previously enabled would automatically
default to an enabled mode. And as the option flag is toggled
from “no” to “yes”, options card 20 is searched by processor
4 for a serial number in field 22/ that matches the serial
number of the machine. If the serial number of the machine is
notalready listed on the card for the options selected, it will be
added to the card and the purchases remaining on the count in
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data field 22e will be decremented by a given amount, such as
for example 1. Going hand-in-hand with that is the increment
in data field 22fin which the used count is incremented by the
same amount. If, on the other hand, the serial number for the
machine already exists on options card 20 for the options
selected, options card 20 will not be debited but the option
will nonetheless be enabled.

[0039] Conversely, if an option is to be disabled from a
device thatis out in the field, options card 20 will be searched
for a serial number that matches the serial number of the
machine. If such serial number is located , it will be removed
from the list. Whether or not the serial number is located on
the card, the purchases remaining count will be incremented
by one. The reason that options card 20 is credited whether or
not the serial number exists is for those instances where a
parameter is enabled in the factory but not recorded on the
card that the user or distributor is using. Thus, if in fact an
option has been enabled in the factory and now is to be
disabled, the options card should be credited with a count so
that an additional device having the same option may be
enabled, without additional costs to the holder of the options
card.

[0040] With the serial numbers of the devices recorded in
the options card 20, when options card 20 is returned to the
manufacturer, the manufacturer can download the informa-
tion stored in options card 20 so that an accurate record of the
devices out in the field and the different options enabled/
disabled in those machines can be kept.

[0041] With reference to FIG. 4, the interaction between
options card 20 and device 2 is illustrated. Starting with step
40, once options card 20 has been inserted into receptacle 16,
a user would select “‘set up/service/purchased option” menu.
In other words, there are three layers to the exemplar menu in
FIG. 3. The reason that the menu shown in FIG. 3 is provided
in multiple layers is so that a password may be provided to
protect access to the menu. This ensures that someone who
has not been trained, such as for example a doctor for the
exemplar ADVISOR monitor, could not get into the menu and
start making selections without knowing exactly what he is
doing. Putting it differently, for the exemplar ADVISOR
monitor device, a hospital technician probably would be user
who should be given the password for gaining access to the
options menu.

[0042] Once the menu is entered into, a screen such as that
shown in FIG. 3 is displayed. Such display shows the enable
state for each of the options, per step 42. Processor 4 next
determines whether an options card has been inserted into
receptacle 16 per step 44. If an options card is not detected,
the user is prompted to insert the card and device 2 waits, per
step 46, until an options card is detected. Thereafter, per step
48, the data stored in options card 20 is read and the quantity
of counts remaining for each of the optional functions in the
card is displayed.

[0043] When the user requests that an option be enabled,
per step 50, options card 20 is checked to make sure that the
number of purchases used on that card is less than the count
that was originally purchased for that option, per step 52. If
not, since the count for activating or enabling that particular
function has been used up, the process returns to step 50 to
wait for the user to make another request. On the other hand,
if the used count is determined to be less than the purchased
count for that option, then that option count in the options
card is debited and the serial number of the machine is
recorded onto the options card, per step 54. In other words, the
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used count for that card for that particular option is incre-
mented. Thereafter, the process returns to step 50 to continue
to monitor whether another request has been input by the user.
[0044] Inaddition to being able to enable selected optional
functions, selected functions prestored in device 2 that are
optional when the machine was shipped or were enabled
thereafter, could also be disabled by the user using the PCM-
CIA options card 20. To disable an enabled optional function,
the user would request that an option be disabled, per step 56.
The process, upon detecting such a request, would credit the
options card with a count and also remove the serial number
of the machine from the card, per step 58. If no disable request
is sensed, the process returns to step 50 to wait for the next
request by the user. Likewise, once a disabled request has
been received and the appropriate count has been credited to
and the serial number of the machine removed from options
card 20, the process will return to step 50 to await further
input requests. The process as shown in FIG. 4 ends when the
user elects to exit the purchased option menu.

[0045] Inasmuch as the present invention is subject to many
variations, modifications and changes in detail, it is intended
that all matter described throughout this specification and
shown in the accompanying drawings be interpreted as illus-
trative only and not in a limiting sense. For example, even
though an exemplar medical monitor was described herein-
above for illustrating the instant invention, it should be appar-
ent to those skilled in the art that the instant invention is also
applicable to other programmable electronic or electrical
equipment. Accordingly, it is intended that the invention be
limited only by the spirit and scope of the hereto appended
claims.

1-35. (canceled)

36. An upgradable medical system adapted to perform a
plurality of functions, comprising a first memory for storing a
number of programmable functions, each of said functions
adapted to be enabled and disabled, a function upgrade device
that when electrically mated to said system changes the func-
tionality of said system by selectively controlling the opera-
tional status of at least one particular function with a code
directed to said particular function when said system powers
up.

37. System of claim 36, wherein said system comprises a
multi-functional monitor for monitoring at least one physi-
ological parameter of a patient.

38. System of claim 36, wherein said function upgrade
device comprises an option memory card that is matable to an
input of said system, said memory card including at least one
code adapted to selectively activate and deactivate at least one
of said functions stored in said first memory.

39. System of claim 36, wherein said system comprises a
monitor that displays to a user an options screen when said
function upgrade device is mated to said system, said user
interfacing with said options screen to selectively control the
operational status of at least one of said functions.

40. System of claim 36, wherein said plurality of functions
comprise at least ECG, RSP, NIBP and 5-lead ECG.

41. System of claim 36, wherein said system comprises a
plurality of sensing means connectable to a patient for col-
lecting at least one physiological parameter from said patient.

42. In combination, a plurality of upgradable electronic
devices, one of said upgradable electronic devices compris-
ing:
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a memory for storing a plurality of programs each when
activated is adapted to enable said device to perform a
particular function, at least one of said programs being
activated when said one device is first put into operation;

an input for accepting a token having stored therein at least
one command code to selectively activate at least
another one of said programs to thereby upgrade the
functionality of said one device;

wherein said token is removable from said one device and
inputtable to an other of said electronic devices that has
at least the same program as said one program activated
by said token in said one device so that said other device
can be configured to have the same functionality as said
one device.

43. Combination of claim 42, wherein said token com-
prises a memory card having a predetermined count number,
said predetermined count number being decremented by one
each time said memory card is used with any one of said
electronic devices to enable said particular function in said
any one device so long as said predetermined count number
remains greater than zero, and said predetermined count num-
ber being incremented by one each time said memory card is
used with said any one device to disable said particular func-
tion in said any one device.

44. Combination of claim 42, wherein said functions stored

in each of said devices comprise at least ECG, RSP, NIBP and
S-lead ECG.
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45. Combination of claim 42, wherein said one device
comprises a plurality of sensing means connectable to a
patient for collecting at least one physiological parameter
from said patient.

46. In a medical device having at least one prestored opera-
tionally changeable function, a method of upgrading the func-
tionality of the medical device, comprising the steps of:

mating a token to said device, said token having a code to

selectively activate and deactivate said one function pre-
stored in said device;

interfacing with an options menu displayed by said device

to change the functionality of said device by selectively
changing the operational status of said one function
prestored in said device; and

withdrawing said token from said device;

wherein a predetermined count number for said one func-

tion in said token is either decremented or incremented
in response to the changed operational status of said one
function.

47. Method of claim 46, further comprising the steps of:

mating said token to an other medical device having at least

the same said one prestored operationally changeable
function; and

interfacing with an options menu displayed by said other

device to change the functionality of said other device by
selectively changing the operational status of said one
function prestored in said other device.

L T
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