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Method and system for storing measurement data detected by a sensor device and in-

dicative of an analyte in a sample of a bodily fluid

The present disclosure refers to a method and a system for storing measurement data detected

by a sensor device and indicative of an analyte in a sample of a bodily fluid.

Background

Common systems measuring analytes in a sample of a bodily fluid, such as continuous glucose
monitoring (CGM) systems, run one or several weeks with the same device including a chem-
ical sensor, which is put under the skin of a patient. Such systems produce relevant values to
be stored, e.g., a glucose value, every one to five minutes. The values are often recorded in a
memory. By recording the values in a memory, it is possible to ensure that these values are
not lost even if the communication with a handheld device is interrupted. Additionally, it is
possible to analyze the recorded values in the case of a problem in order to understand why

the device did not perform as expected.

In general, the device, which is placed, for example, under the skin of a patient, not only stores
the measurements of the BG value, but also records other parameters (e.g., the current flowing
into the sensor, the temperature, the regulation voltage of a potentiostat, errors, the battery
voltage, the impedance of the sensor, etc.) in the memory. By storing such a variety of data in
the memory, the storing capacity of the memory can quickly be exhausted. Moreover, the rec-
orded parameters, for example, the BG values, often are medians or averages of raw meas-
urements made once per second, which are stored in the memory together with their standard
deviation. However, storing many data can be an advantage to help analyzing unforeseen

problems.

An exemplary typical CGM system that stores 16 bytes per minute of measurement data ends
up with a total of 315 kBytes after two weeks of functioning. Taking into account that electronic
devices related to this system are disposable and that the cost therefore must be low, 315
kBytes is a huge amount of data. Modern CGM systems are merely used for the life of the
sensor or a few months. However, the device must contain enough storage memory to store

all the relevant values, although the cost of the device must be low.

The data can be stored in Ram or permanent memory, for example, Flash or EEPROM. The
disadvantage of the Ram storage is that the cost per bit is higher than that of permanent

memory, and in case of battery failure, the information are lost forever. However, the Ram
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memory can be written and erased as required and very fast. Flash and EEPROM do need
more time to be written and need more energy. Besides, Flash and EEPROM are organized
in pages of several kBytes, and in many cases it is impossible to erase less than a full page.
An erase operation for Flash and Eeprom also requires time (on a scale of milliseconds) and

energy.

In order to save space in the memory the stored data can be compressed lossless. Lossless
compressed data can be decompressed intact and completely. In comparison, lossy data com-
pression is irreversible, and data cannot be decompressed intact and completely after such a
compression. Lossy compression algorithm is used, for example, in image or sound compres-
sion as in: mp3, jpeg, mp4, H264, etc. Lossless algorithms are used, for example, in the zip

format or in image format as in png or gif.

Most of the lossless algorithms are using a dictionary, i.e., they first analyze the entire data set
with respect to a pattern, which is found very often in the data set, and then this pattern is
replaced with something shorter. For example, if the dataset is a text in which the words “at
the present time” are used frequently, these words can be replaced by a sequence of one or
two bytes. This sequence can be written into the dictionary and can be used to retrieve the

original text during decompression.

Common algorithms for compressing data, such as the algorithm mentioned above, require a
lot of time due to the way they are working. Namely, it must be waited until a large block of
data is recorded before the compressing algorithm can be started. It is not possible to com-
press “on-the-fly”, i.e., to compress the data at the time they are produced. Moreover, these
algorithms need too much memory space, so that in the end, there is no advantage left for the

use cases of interest, such as CGM systems.

Document US 9,222,951 B2 discloses a method for operating measuring equipment for de-
tecting an analyte in a bodily fluid by means of a continuously measuring blood glucose sensor.
A calibration method is carried out for the prospective calibration of the measuring equipment.
At least three calibration points are detected in the calibration method, wherein each calibration
point comprises a measurement signal from the measuring equipment and a reference value
of an associated reference measurement. A plurality of possible slopes are established be-

tween the calibration points. At least one robust estimation method using a formation of at least
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one median is used to determine a probable slope from the plurality of possible slopes. Fur-
thermore, a measurement is carried out. During the measurement and using the probable
slope, a concentration of the analyte in the bodily fluid is deduced from a measurement signal

from the measuring equipment and the probable slope.

Summary

It is an object of the present disclosure to provide improved technology for a method and a
system for storing measurement data detected by a sensor device and indicative of an analyte

in a sample of a bodily fluid.

For solving the problem, a method and a system for storing measurement data detected by a
sensor device and indicative of an analyte in a sample of a bodily fluid according to the inde-
pendent claim 1 and claim 9, respectively, are provided. Further embodiments are disclosed

in dependent claims and throughout the specification.

According to one aspect, a method for storing measurement data detected by a sensor device
and indicative of an analyte in a sample of a bodily fluid is provided. The method comprises,
in a system having a processor and a memory: providing first measurement data indicative of
a first measurement value for an analyte in a sample of a bodily fluid measured by a sensor
device, providing second measurement data indicative of a second measurement value for the
analyte in the sample of the bodily fluid measured by the sensor device, determining a relative
measurement value by the processor, the relative measurement value being indicative of a
value difference between the first measurement value and the second measurement value,
providing first measurement storage data in the memory, comprising storing the first measure-
ment value being assigned to a first storage area having a first storage size in the memory,
providing relative measurement storage data in the memory, comprising storing the relative
measurement value in the memory, the relative measurement storage data being assigned to
a second storage area having a second storage size in the memory which is smaller than the
first storage size, and storing an indicator in the memory, the indicator being assigned to the
relative measurement storage data in the memory and indicative of a characteristic of the rel-

ative measurement storage data.

According to another aspect, a system for storing measurement data detected by a sensor

device and indicative of an analyte in a sample of a bodily fluid is provided. The system has a
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processor and a memory. Further, the system is configured to: provide first measurement data
indicative of a first measurement value for an analyte in a sample of a bodily fluid measured
by a sensor device, provide second measurement data indicative of a second measurement
value for the analyte in the sample of the bodily fluid measured by the sensor device, determine
a relative measurement value by the processor, the relative measurement value being indica-
tive of a value difference between the first measurement value and the second measurement
value, provide first measurement storage data in the memory, comprising storing the first
measurement value being assigned to a first storage area having a first storage size in the
memory, provide relative measurement storage data in the memory, comprising storing the
relative measurement value in the memory, the relative measurement storage data being as-
signed to a second storage area having a second storage size in the memory which is smaller
than the first storage size, and store an indicator in the memory, the indicator being assigned
to the relative measurement storage data in the memory and indicative of a characteristic of

the relative measurement storage data.

The storage size assigned to the indicator may be one or more bits.

The second measurement value may not be stored in the memory. The second measurement
value can be determined from the first measurement value stored in the memory and the rela-
tive measurement value. In addition, further or a plurality of relative measurement values can
be stored in the memory. The further or the plurality of relative measurement values may be
indicative of further or a plurality of measurement values. The plurality of measurement values
can be determined successively from the first measurement value and the plurality of relative
measurement values. In particular, a specific measurement value assigned to a corresponding
relative measurement value stored in the memory can be reconstructed from this correspond-
ing relative measurement value and the first measurement value in combination with the rela-
tive measurement values stored there between. Hence, the first measurement storage data

may provide a starter value for the plurality of measurement values to be stored.

The measurement data may comprise, for example, time in seconds since the start, a median,
indicative of the current flowing into the sensor, a standard deviation, a sensor voltage median,
a battery voltage, a temperature of the sensor device, a glucose value, as well as an error and

event flags.
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Further sensor data may be provided with the measurement data to be stored. For example,
sensor data from a pressure sensor may be provided with the measurement data such as
sensor data indicative a mechanical pressure applied externally to the sensor device for de-
tecting the first measurement data indicative of the first measurement value for the analyte in
the sample of a bodily fluid. For example, the first measurement data may be detected by a
continuous glucose monitoring (CGM) sensor for measuring glucose concentration in the in-
terstitial fluid (ISF). In addition or as an alternative, further sensor data may be received for
storing from an orientation sensor, the sensor data being indicative of whether a patient for

whom the first measurement data are collected is standing or lying.

The method may comprise storing an additional indicator in the memory, the additional indica-
tor being assigned to the first measurement storage data in the memory and indicative of a

characteristic of the first measurement storage data.

The providing of the first measurement storage data may comprise storing an absolute value
of the first measurement value. In the memory, the additional indicator may be configured to
indicate that the first measurement storage data comprises the absolute value of the first meas-
urement value. In addition or alternatively, the additional indicator can indicate that the first
measurement storage data is not compressed. In an exemplary embodiment, the additional
indicator may be stored by one bit, e.g., if the bit is 0, it is indicated that the assigned first
measurement storage data is not compressed or alternatively, if the bit is 1, it is indicated that
the assigned first measurement storage data is compressed. In another exemplary embodi-
ment, the additional indicator can be stored by more than one (data) bit. Thus, the storage size

assigned to the additional indicator stored in the memory can be one or more bits.

The storage of an absolute value measured by the sensor device must not be limited to the
first measurement storage data. Further absolute measurement storage data may be provided
in the memory, comprising storing the absolute value of the further measurement values. To
each of the absolute measurement storage data a corresponding additional indicator can be

assigned and stored in the memory.

The method may further comprise storing the first measurement value, the relative measure-
ment value, and the indicator bit by bit in a consecutive order of data bits. The indicator may
be stored before storing the relative measurement value in the order or arrangement of (data)

bits. Alternatively, the indicator may be stored after storing the relative measurement value.
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The indicator may be stored between the first storage area assigned to the first measurement
value and the second storage area assigned to the relative measurement value. The second
storage area assigned to the relative measurement value can be smaller than the first storage
area assigned to the first measurement value. In other words, the relative measurement value
can be stored by less bits than the first measurement value. Thus, the storage size of the
relative measurement storage data can be smaller by one or more bits than the storage size
of the first measurement storage data. Storing the first measurement value may comprise stor-

ing the absolute measurement value.

The second storage size may be smaller by one or more bits compared to the first storage
size. By storing measurement data in the second storage area having the second storage size
instead of storing measurement data in the first storage area having the first storage size, a
smaller number of bits may be required. The storage size of the relative measurement data
may be smaller than the storage size of the second measurement data. By storing the relative
measurement value in the second storage area instead of storing the second measurement
value, in particular an absolute value of the second measurement value, a smaller number of
bits may be required. Thus, the storage size assigned to the measurement data in the memory

may be reduced. Hence, a compression of the required storage size may be performed.

Providing the second measurement storage data may comprise providing and / or storing the
absolute value of the second measurement value. Instead of storing the absolute value of the
second measurement value, the relative measurement value in combination with the absolute
value of the first measurement value can be stored in the memory. After such storing, the
absolute value of the second measurement value can be reconstructed from the stored relative
measurement value in combination with the absolute value of the first measurement value. By
this reconstruction the absolute value of the second measurement value can be determined
exactly. Hence, the absolute value of the second measurement value can be reconstructed

lossless.

The indicator assigned to the relative measurement storage data may be indicative of a num-
ber of data bits assigned to the second storage size in the memory. The number of bits as-
signed to the second storage size may be dependent on the relative measurement value. In
particular, the number of bits assigned to the second storage size may be dependent on the
size of the relative measurement value. The higher the size of the relative measurement value

the higher may be the number of bits assigned to the second storage size. To determine the
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size of data bits assigned to the second storage size in the memory one or several thresholds

may be provided.

In one exemplary embodiment one threshold may be provided. Thus, in a first case where the
relative measurement value is smaller than or smaller or equal to the one threshold, the second
storage size in the memory may be assigned to a first number of bits. In a second case where
the relative measurement value is greater than or grater or equal to the one threshold, the
second storage size in the memory may be assigned to a second number of bits. If one thresh-
olds is provided, the size of the indicator may be one bit. An indicator of the size of one bit can
indicate two states (0 and 1). Thus, the two cases stated above can be indicated by the indi-

cator. The second number of bits can be greater than the first number of bits.

In another exemplary embodiment a first and a second threshold are provided. Thus, in a first
case where the relative measurement value is zero, e.g., the absolute value of the first meas-
urement value is identical to the absolute value of the second measurement value, the size of
data bits assigned to the second storage size in the memory may be zero. The first case is
optional. In a second case where the relative measurement value is greater than zero and
smaller than or smaller or equal to the first threshold, the second storage size in the memory
may be assigned to a first number of bits. In a third case where the relative measurement value
is greater than or grater or equal to the first threshold and smaller than or smaller or equal to
the second threshold, the second storage size in the memory may be assigned to a second
number of bits. The second number of bits can be greater than the first number of bits. In a
fourth case where the relative measurement value is greater than or grater or equal to the
second threshold, the second storage size in the memory may be assigned to a third number
of bits. The third number of bits can be greater than the second number of bits. In the fourth
case, the absolute value of the second measurement value may be stored in the memory. If
two thresholds are provided, the size of the indicator may be two bits. An indicator of the size
of two bits can indicate four states (00, 01, 10, and 11). Thus, the four cases stated above can

be indicated by the indicator.

The exemplary embodiments with one or two thresholds stated above applied mutatis mutan-
dis to further embodiments, wherein such thresholds are provided. For example, more than
two thresholds may be provided. The size of the indicator can be adapted to the number of

thresholds provided and may be one or more bits.
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The indicator assigned to the relative measurement storage data may be indicative of a data
compression characteristic of the relative measurement storage data. The indicator may indi-
cate whether the relative measurement storage data is smaller than the second measurement
data. In particular, the indicator may indicate whether the relative measurement value is
smaller than the second measurement value. Further, the indicator may indicate whether the
relative measurement storage data is compressed or not. Alternatively or additionally, the in-
dicator may indicate to which extend, e.g., by which factor, the relative measurement storage

data is compressed.

The indicator may be provided in a header information in the memory. Further, the additional
indicator may be provided in a header information in the memory. At the beginning of the
memory, the header may be provided. The header may comprise first measurement data. In
particular, the header may comprise first measurement values. The header may comprise the
absolute values of the first measurement values. One or more than one headers can be pro-
vided. The whole memory can be split into several pages (for example, matching the page size
of a Flash or EEPROM memory). Each page may contain an assigned header. The headers
assigned to each page can be provided at the beginning of the page. In the case where the
headers are assigned to each page, every page can be decoded independently. In other
words, the second measurement data, in particular the absolute values of the second meas-
urement values of a specific page, can be determined from the relative measurement data, in
particular the relative measurement values, in combination with the header assigned to the
specific page independently of other pages. The header can also contain more information, for
example, the serial number of the device or the start time and date. Thus each page can be

truly independent and identifiable.

In an exemplary embodiment the measurement data comprise, for example, eight measure-
ment values. The first measurement storage may comprise the eight measurement values.
The second or the relative measurement data may comprise the eight measurement values.
The further measurement data or the further relative measurement data may comprise values
indicative of the eight measurement values. Each minute the measurement data comprising
eight measurement values may be detected by a sensor. Further, each minute the measure-
ment data comprising eight measurement values may be stored in the memory as relative
measurement values or as absolute measurement values. The system having a processor and
a memory and the sensor device may be powered by a lithium battery with about 1 volt, alter-

natively with about 1.5 volt, in particular with a voltage between about 1 volt and about 3 volt.
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The eight measurement values may be selected from the following group: time in seconds
since the start, a median of a current flowing into the sensor, a standard deviation, a sensor
voltage median, a battery voltage, temperature of the device, BG value in mg/ dI, alternatively
in kg / I, as well as an error and event flags (each value being stored by, e.g., 10 bits, in

particular by a number of bits in the range of 6 to 22, alternatively stored by more than 22 bits).

In an example, the measurement data may have a size of 96 bits, alternatively 10 bits to sev-
eral kBits, alternatively more than 1 kBit. The measurement data may be provided every mi-
nute, alternatively every second, in particular every hour. The absolute values of the eight
measurement values corresponding to the first measurement data may be stored as the
header. The eight values may be stored bit by bit in a consecutive order of data bits in the
memory. For decompression, values in the header may be provided as the starter values. The
second measurement data, in particular the absolute value of the second measurement value
can be determined by the relative measurement data and the starter values in the header.
Further measurement data, in particular the absolute values of the further measurement values
can be determined by the further relative measurement data and the starter values in the
header. The decompression may be a determining of the relative or the further relative meas-
urement data.

By storing the relative measurement data or / and the further relative measurement data in-
stead of the second measurement data or / and the further measurement data the measure-
ment data stored may be compressed. Stored measurement data that are compressed may
have a smaller size than measurement data that are decompressed. A compression algorithm
may be different and may be adapted to each measurement value. The algorithm may at least
add one bit in front of each measurement value stored, depending on the rate of compression.

These bits may be header bits.

In one embodiment the measurement data may be “Time in second since the starf’. A new
measurement value may be stored every 60 seconds. Only one header bit, e.g., the additional
indicator or the indicator, may be stored. This bit, e.g., corresponding to the additional indicator,
may be 1 indicative of the characteristic of the first measurement data, in particular of the
further measurement values of the further absolute measurement values. If the first bit is 1, it
may mean that the 21 following bits contain the first measurement data or the further meas-

urement value, in particular the absolute value of the first measurement value or of the further
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measurement value, e.g., the information “Time in second since the start”. If the first bitis a O,
it may mean the relative measurement data, or alternatively, one of the further relative meas-
urement is stored. In this example the relative or the further relative measurement data may
have the size of zero. Thus, the indicator can indicate that “Time in second since the start” is

equal to the last value plus 60 seconds.

In a further embodiment, a median can be stored on 12 bits, from 0 to 100 nA in steps of 25 pA.
6 bits may be provided as the first storage area, thus may correspond to +31 / -32 LSB (bit
numbering) and to a range of +775 to -800 pA. The first threshold may comprise two limiting
values being +775 and -800pA. If the relative measurement value is in-between the limiting
values, the header bit is set to 0 and may be the indicator. In this case the relative measure-
ment value may be stored in the memory. If the relative measurement value is not in-between
the limiting values, the header bit is set to 1 and may be the additional indicator. In this case
the absolute value of a first or the further measurement data may be stored in the flowing 12
bits being the second storage area. More than one header bit and more than one threshold

may be provided.

In another exemplary embodiment two header bits may be provided. If the header bits are 00,
e.g. being the indicator, it may mean that the difference between the first measurement value
and the second measurement value is zero. Thus, 2 bits may be stored in the memory instead
of 12 bits. If the header bits are 01, e.g. being a further indicator, it may mean that the relative
measurement value is stored on the next 4 bits with a possible range of +7 / -8 LSB. Thus, 6
bits may be stored in the memory instead of 12 bits. If the header bits are 10, e.g. being a
second further indicator, it may mean that the relative measurement value is stored on the next
7 bits with a possible rage of +70(63+7) / -71(64+8) LSB. Thus, 9 bits may be stored instead
of 12 bits. If the header bits are 11, e.g. being the additional indicator, it may mean that the
absolute value of first or the further measurement values is stored on the next 12 bits. In this

case, the stored value may have no dependence on other measurement data stored.

All the measurement data can be stored applying the method proposed. For each measure-
ment data, a statistical analysis can be conducted on real examples to find the optimal method
of storing measurement data. For example, it may be determined how many header bits may

be used for the measurement data and the optimal thresholds may be selected.
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The examples disclosed above with regard to the method for storing measurement data de-
tected by a sensor device and indicative of an analyte in a sample of a bodily fluid may apply

to the system mutatis mutandis.

Description of further embodiments

In the following, embodiments, by way of example, are described with reference to figures. In

the figures, show:

Fig. 1 a schematic block diagram of a method for storing measurement data detected by a
sensor;

Fig. 2 a schematic representation of a system having a processor and a memory, which is
connected to a sensor device; and

Fig. 3 a schematic representation of storage data in a memory.

Fig. 1 shows a schematic block diagram of a method for storing measurement data detected
by a sensor device. In step 1, first measurement data are provided. The first measurement
data are indicative of a first measurement value for an analyte in a sample of a bodily fluid
measured by a sensor device. Next, second measurement data are provided (step 2). The
second measurement data are indicative of a second measurement value for the analyte in
the sample of the bodily fluid measured by the sensor device. A relative measurement value
is determined by the processor (step 3). The relative measurement value is indicative of a
value difference between the first measurement value and the second measurement value.
Further, first measurement storage data are provided in the memory (step 4). This step com-
prises storing the first measurement value being assigned to a first storage area having a first
storage size in the memory. In a next step, relative measurement storage data are provided in
the memory (step 5). This step comprises storing the relative measurement value in the
memory. The relative measurement storage data is assigned to a second storage area having
a second storage size in the memory. The second storage size in the memory is smaller than
the first storage size. In step 6, an indicator is stored in the memory. The indicator is assigned
to the relative measurement storage data in the memory and indicative of a characteristic of

the relative measurement storage data.

Fig. 2 shows a schematic representation of a system 10 having a processor 11 and a memory
12, which is connected to a sensor device 13. The system 10 can be a continuous glucose

monitoring system. The processor 11 is configured to determine a relative measurement value,
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which is indicative of a value difference between a first measurement value and a second
measurement value measured by the sensor device 13. The memory 12 is configured to store
a value difference determined by the processor 11, an absolute value measured by the sensor
device 13, and an indicator assigned to the stored relative measurement storage data. The
memory 12 can be a Ram or permanent memory, for example, Flash or EEPROM. The sensor
device 13 is configured to provide measurement values for an analyte in a sample of a bodily
fluid. The sensor device 12 may comprise an analyte sensor. The sensor device 13 may meas-
ure glucose level of a patient. The sensor device 13 may further be configured to transmit
measurement values to the processor 11 or / and the memory 12. The processor 11 may
further be configured to control insulin delivery based on the measurements provided by the
sensor device 13. The processor 11 and the memory 12 may be configured to communicate

with each other.

The system 10 may be powered by a lithium battery with about 3 volt, alternatively with about

5 volt, in particular with a voltage between about 1 volt and about 12 volt.

Fig. 3 shows a schematic representation of storage data 20 in a memory. The storage data 20
comprises a first measurement storage data 21 in the memory 12. The first measurement
storage data 21 is related to a first storage area 22 having a first storage size. To the first
storage area 22 a first measurement value is assigned. Further, the storage data 20 comprises
a relative measurement storage data 24 in the memory. The relative measurement storage
data 24 is related to a second storage area 25 having a second storage size. To the second
storage area 25 a relative measurement value is assigned. The first and the relative measure-
ment value may be related to the glucose level of a patient. The patient can be a human or an
animal. In addition, the storage data 20 comprises an indicator 26 in the memory. The indicator
26 is assigned to the relative measurement storage data 24. Further, the storage data 20 may
comprise an additional indicator 23 in the memory. The additional indicator 23 is assigned to
the first measurement storage data 21. The storage data 20 may comprise one or several
measurement storage data that are related to one or several measurement values. Further,
the storage data 20 may comprise one or several additional indicators being assigned to the
one or the several measurement values. Moreover, the storage data 20 may comprise one or
several relative measurement storage data that are related to one or several relative measure-
ment values. The storage data 20 may further comprise one or several indicators being as-

signed to the one or the several relative measurement values.



10

15

20

25

30

WO 2021/191171 PCT/EP2021/057331
-13 -

In an exemplary embodiment, the first measurement storage data 21 comprise, for example,
eight measurement values. The first measurement storage data 21 may comprise the eight
measurement values. The relative measurement storage data 24 may comprise the eight
measurement values. Further measurement data or the further relative measurement data may
comprise values indicative of the eight measurement values. Each minute the first measure-
ment storage data 21 comprising eight measurement values may be detected by the sensor
device 13 and received in the memory 12. Further, each minute the measurement data com-
prising eight measurement values may be stored in the memory 12 as relative measurement

values or as absolute measurement values.

The eight measurement values may be selected from the following group: time in seconds
since the start, a median of a current flowing into the sensor, a standard deviation, a sensor
voltage median, a battery voltage, temperature of the device, BG value in mg/ dl, alternatively
in kg / I, as well as an error and event flags (each value being stored by, e.g., 10 bits, in

particular by a number of bits in the range of 6 to 22, alternatively stored by more than 22 bits).

In an example, the measurement data may have a size of 96 bits, alternatively 10 bits to sev-

eral kBits, alternatively more than 1 kBit.

The absolute values of the eight measurement values corresponding to the first measurement
storage data 21 may be stored in or as a header. The eight values may be stored bit by bit in
a consecutive order of data bits in the memory 12. For decompression, values in the header
may be provided as the starter values. The second measurement storage data 24, in particular
the absolute value of the second measurement value can be determined by the relative meas-
urement data and the starter values in the header. Further measurement data, in particular the
absolute values of the further measurement values can be determined by the further relative
measurement data and the starter values in the header. The decompression may be a deter-

mining of the relative or the further relative measurement data.

By storing the relative measurement data or / and the further relative measurement data in-
stead of the second measurement data or / and the further measurement data the measure-
ment data stored may be compressed. Stored measurement data that are compressed may
have a smaller size than measurement data that are decompressed. A compression algorithm

may be different and may be adapted to each measurement value. The algorithm may at least
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add one bit in front of each measurement value stored, depending on the level of compression.

These bits may be header bits.

In one embodiment the measurement data may be “Time in second since the start’. A new
measurement value may be stored every 60 seconds. Only one header bit, e.g., the additional
indicator or the indicator, may be stored. This bit, e.g., corresponding to the additional indicator,
may be 1 indicative of the characteristic of the first measurement data, in particular of the
further measurement values of the further absolute measurement values. If the first bit is 1, it
may mean that the 21 following bits contain the first measurement data or the further meas-
urement value, in particular the absolute value of the first measurement value or of the further
measurement value, e.g., the information “Time in second since the start”. If the first bitis a O,
it may mean the relative measurement data, or alternatively, one of the further relative meas-
urement data is stored. In this example the relative or the further relative measurement data
may have the size of zero. Thus, the indicator can indicate that “Time in second since the start”

is equal to the last value plus 60 seconds.

In a further embodiment, a median can be stored on 12 bits, from 0 to 100 nA in steps of 25 pA.
6 bits may be provided as the first storage area, thus may correspond to +31 / -32 LSB (bit
numbering) and to a range of +775 to -800 pA. The first threshold may comprise two limiting
values being +775 and -800pA. If the relative measurement value is in-between the limiting
values, the header bit is set to 0 and may be the indicator. In this case the relative measure-
ment value may be stored in the memory. If the relative measurement value is not in-between
the limiting values, the header bit is set to 1 and may be the additional indicator. In this case
the absolute value of a first or the further measurement data may be stored in the following 12
bits being the second storage area. More than one header bit and more than one threshold

may be provided.

In another exemplary embodiment two header bits may be provided. If the header bits are 00,
e.g. being the indicator, it may mean that the difference between the first measurement value
and the second measurement value is zero. Thus, 2 bits may be stored in the memory instead
of 12 bits. If the header bits are 01, e.g. being a further indicator, it may mean that the relative
measurement value is stored on the next 4 bits with a possible range of +7 / -8 LSB. Thus, 6
bits may be stored in the memory instead of 12 bits. If the header bits are 10, e.g. being a
second further indicator, it may mean that the relative measurement value is stored on the next
7 bits with a possible rage of +70(63+7) / -71(64+8) LSB. Thus, 9 bits may be stored instead
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of 12 bits. If the header bits are 11, e.g. being the additional indicator, it may mean that the
absolute value of first or the further measurement values is stored on the next 12 bits. In this

case, the stored value may have no dependence on other measurement data stored.

The features disclosed in this specification, the figures and / or the claims may be material for
the realization of the invention in its various embodiments, taken in isolation or in various com-

binations thereof.



