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(57) Abstract: An integrated circuit (10) has an internal RC- oscillator (20) for providing an internal clock signal (CLI) having an
adjustable oscillator frequency. The integrated circuit (10) further comprises terminals (101, 102) for connecting an external LC
tank (30) having a resonance frequency and a calibration circuit (40) which is contigured to adjust the oscillator frequency based
on the resonance frequency of the LC tank (30) connected during operation of the integrated circuit (10). An internal auxiliary os-
cillator (46) is connected to the terminals (101, 102) in a switchable fashion and is configured to generate an auxiliary clock signal
(CLA) based on the resonance frequency. The calibration circuit (40) comprises a frequency comparator (47) which is configured
to determine a trimming word (TRW) based on a frequency comparison of the internal clock signal (CLI) and the auxiliary clock
signal (CLA). The LC tank (30) to be connected is an antenna for receiving a radio signal.
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Description

Integrated circuit with an internal RC-oscillator and method

for calibrating an RC-oscillator

The invention relates to an integrated circuit with an
internal RC-oscillator and to a method for calibrating an RC-

oscillator integrated in an integrated circuit.

Many integrated circuits include an RC-oscillator for
generating and providing an internal clock signal which is to
be used within the circuit. For example, multi-vibrators for
generating rectangular clock signals are used, wherein a
clock frequency depends on an RC time constant of the multi-
vibrator. However, due to production tolerances, a desired
clock frequency usually has to be trimmed or calibrated for

precise operation of the oscillator.

To this end, an external clock signal is provided to a
calibration circuit, wherein the external clock signal is
generated by means of a crystal oscillator or an external
micro-controller. Using the external clock signal,
calibration coefficients are determined for the RC-
oscillator. These calibration coefficients can be stored in a
non-volatile memory during production of the integrated
circuit with the RC-oscillator such that the calibration
process has only to be performed once. However, the non-
volatile memory, for example a one time programmable, OTP,
memory, uses areas on the integrated circuit which increases

the production costs.

In another conventional way of calibrating an internal RC-

oscillator, the above-mentioned crystal oscillator or the
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micro-controller have to be provided additionally to the
integrated circuit for providing the external reference clock
signal such that a calibration is performed each time the
integrated circuit is powered up. In this case, the
calibration coefficients are stored in a volatile memory.
However, the external components like crystal oscillator or
micro-controller produce additional costs. Furthermore,
operating of the crystal oscillator or the micro-controller
consumes power which in particular is undesirable in mobile

devices.

It is an object of the invention to provide an integrated
circuit with an internal RC-oscillator and a method for
calibrating an RC-oscillator integrated in an integrated
circuit which makes it possible to calibrate the RC-
oscillator with improved power efficiency and reduced area on

the integrated circuit.

This object is achieved with the subject matter of the
independent claims. Further embodiments and developments of

the invention are described in the dependent claims.

In one embodiment, an integrated circuit includes an internal
RC-oscillator for providing an internal clock signal, the RC-
oscillator having an adjustable oscillator frequency. The
integrated circuit further comprises terminals for connecting
an external LC tank having a resonance freguency. A
calibration circuit within the integrated circuit is
configured to adjust the oscillator frequency based on the
resonance frequency of the LC tank connected during operation

of the integrated circuit.
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The internal RC-oscillator, for example an RC-based multi-
vibrator, can be adjusted regarding its internal oscillator
frequency by tuning or switching resistance values,

capacitance values or both resistance and capacitance values.

The external LC tank which is used for other purposes of the
integrated circuit, for example, as an antenna for the
integrated circuit has a resonance frequency which is
determined by the inductive components and the capacitive
components of the LC tank. Such antenna or LC tank is not
part of the integrated circuit but connected externally when
producing a circuit arrangement or during operation of the
integrated circuit. The resonance fregquency of the LC tank is
usually given the high precision by using precise components

or calibrating of the LC tank during production.

During operation of the integrated circuit, the calibration
circuit is connected to the external LC tank via the
terminals of the integrated circuit. The calibration circuit
employs the characteristics of the LC tank which is used for
other purposes of the integrated circuit, in particular the
resonance frequency of the LC tank, and uses precise
resonance frequencies for calibrating the oscillator
frequency of the internal RC-oscillator. Hence, no additional
and costly components are necessary. Using of the LC tank
characteristics needs little energy, in particular compared
to operating a crystal oscillator or a micro-controller.
Furthermore, the oscillator frequency can be individually
adjusted to the resonance frequency of the respective LC tank
connected. Hence, the RC-oscillator frequency is not limited
to a fixed resonance frequency. This is, for example, useful
if the internal oscillator frequency has a desired dependency

on the resonance frequency of the external LC tank.
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During calibration by means of the calibration circuit, the
oscillator frequency can be set to an integer multiple of the
resonance frequency or to a non-integer multiple of the
resonance fregquency. Preferably, the calibration circuit is
configured to adjust the oscillator frequency such that it is

substantially the same as the resonance frequency.

In one embodiment, the calibration circuit is configured to
adjust the oscillator fregquency by means of a trimming word.
For example, the trimming word is used to switch on or off
capacitive or resistive elements for adjusting the oscillator
frequency. For example, the trimming word can be stored in a
volatile memory comprised by the integrated circuit. In this
case, calibration of the internal RC-oscillator is performed
every time the integrated circuit is powered up. Preferably,
the calibration is performed in a power-up mode of operation
before normal mode of operation. Once calibrated, the
precision of the oscillator frequency is usually sufficient
for the time the integrated circuit is operated or powered,
respectively. However, a calibration process could be started

again at a later stage of operation, if necessary.

During a normal mode of operation of the integrated circuit,
the LC tank is connected to a different circuit part of the
integrated circuit, for example to a receiver for receiving a
radio signal. In other words, in some embodiments, the LC

tank is an antenna for receiving a radio signal.

There are several ways for calibrating the internal
oscillator frequency based on the resonance frequency. In one
particular embodiment, the integrated circuit further
comprises an internal auxiliary oscillator which is connected

to the terminals in a switchable fashion. The auxiliary
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oscillator is configured to generate an auxiliary clock
signal based on the resonance frequency, for example having a
clock frequency being equal resonance frequency. The
calibration circuit comprises a frequency comparator which is
configured to determine the trimming word based on a
frequency comparison of the internal clock signal and the

auxiliary clock signal.

For example, the oscillator frequency is increased if it is
lower than the frequency of the auxiliary clock signal, and
decreased if it is higher than the frequency of the auxiliary

clock signal.

In one embodiment, the freguency comparison comprises
evaluating a logic state of the internal clock signal at
predefined clock edges of the auxiliary clock signal. For
example, 1f the internal clock signal of the RC-oscillator is
in a high state at a rising clock edge of the auxiliary clock
signal, this means that the oscillator frequency is faster or
higher than the frequency of the auxiliary clock signal. In
this case, the clock frequency of the RC-oscillator has to be
decreased until the oscillator frequency is equal or lower
than the frequency of the auxiliary clock signal. Preferably,
the internal clock signal is restarted in synchronicity with

the clock edges of the auxiliary clock signal in this case.

If the internal clock signal has a low state at a rising
clock edge of the auxiliary clock signal, the oscillator
frequency is slower or lower than the frequency of the
auxiliary clock signal. Hence, the oscillator frequency has

to be increased in this case.
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In another particular embodiment, the calibration circuit is
configured to provide the internal clock signal to the
terminals and to adjust the oscillator freguency based on an
evaluation of a signal resulting at the terminals. In other
words, a signal at the LC tank resulting from the internal
clock signal is evaluated to determine differences between

the resulting signal and the internal clock signal.

For example, an output of the RC-oscillator is coupled to the
terminals by means of a capacitor. In this case, the
calibration circuit comprises a detection device which is
configured to determine a phase difference between the
internal clock signal and the signal resulting at the
terminals based on a voltage across the capacitor. For
example, if the oscillator fregquency is substantially equal
to the resonance frequency of the LC tank connected to the
terminals, a phase difference of 90° will result.
Accordingly, the calibration circuit will try to adjust the
internal RC-oscillator such that the 90° phase difference is

achieved.

It should be noted that the calibration of the internal RC-
oscillator is not limited to the circuits described above but
also includes other circuits which use the characteristics of

an LC tank connected to terminals of the integrated circuits.

In one embodiment of a calibration method, an RC-oscillator
integrated in an integrated circuit is calibrated. To this
end, an external LC tank having a resonance frequency is
connected to terminals of the integrated circuit. An internal
clock signal having an oscillator frequency is generated by
means of the RC-oscillator. The oscillator frequency is

adjusted based on the resonance frequency. The various
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embodiments of the integrated circuit described above can

also be employed for the calibration method.

The following description of figures of exemplary embodiments
may further illustrate and explain the invention. Elements
with the same structure and the same effect, respectively,
appear with equivalent reference symbols. Insofar as circuits
or elements corresgspond to one another in terms of their
function in different figures, the description thereof is not

repeated for each of the following figures.

FIG. 1 shows a first exemplary embodiment of an integrated

circuit with an internal RC-oscillator,

FIG. 2 shows a second exemplary embodiment of an

integrated circuit with an internal RC-oscillator,

FIG. 3 shows a third exemplary embodiment of an integrated

circuit with an internal RC-oscillator,

FIG. 4 shows a detail of the third embodiment of the

integrated circuit, and

FIG. 5 shows an exemplary timing diagram of signals within

the third embodiment of the integrated circuit.

FIG. 1 shows an exemplary embodiment of an integrated circuit
10 which includes an internal RC-oscillator 20, a calibration
circuit 40 and, for example, a receiver 60. The integrated
circuit 10 further comprises terminals 101, 102 to which an
external LC tank 30 is connected. For example, the LC tank
comprises an inductance 31 and a capacitance 32 which, for

example, are provided by a radio antenna. The terminals 101,
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102 and hence the LC tank 30 are connected to the receiver 60
by means of a switching element 50. Furthermore, the
terminals 101, 102 are connected to the calibration circuit

40. A ground connection GND is coupled to the terminal 102.

The calibration circuit 40 is provided with an internal clock
signal CLI which is generated by the RC-oscillator 20.
Furthermore, the calibration circuit 40 is coupled to the RC-
oscillator 20 for adjusting an oscillator frequency of the

internal clock signal CLI.

The internal clock signal CLI is also provided to the
receiver 60. It should be noted that the receiver 60 is shown
in this drawing only as an exemplary circuit block which,
during operation of the integrated circuit, is connected to
the external LC tank, for example, for receiving a radio
signal, and is provided with the internal clock signal CLI
for signal processing purposes. In other words, the receiver
60 could be replaced by any signal processing circuit being

connected to the LC tank and the internal RC-oscillator 20.

It should be noted that the LC tank 30 is not part of the
integrated circuit but only connected to the terminals 101,

102 during operation of the integrated circuit 10.

When the integrated circuit 10 is powered up, the RC-
oscillator 20 is usually uncalibrated and no calibration
information is stored within the integrated circuit 10.
Hence, during the startup mode of operation, the receiver 60
is disconnected from the terminals 101, 102 and the
calibration circuit 40 gets connected to the terminals 101,
102. The calibration circuit 40 evaluates the resonance

frequency of the LC tank 30 and uses said information for
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calibrating the RC-oscillator 20. In other words, the
internal clock signal CLI, which is also provided to the
calibration circuit 40, is set in relationship to the
resonance frequency of the LC tank to determine calibration
information for the RC-oscillator 20. The calibration
information can be stored in a volatile memory which is used
to set a corresponding configuration of resistive and/or
capacitive elements of the RC-oscillator 20. For example, the

RC-oscillator is an RC-based multi-vibrator.

After the RC-oscillator has been calibrated with a sufficient
precision, the switching element 50 can be closed for a
normal mode of operation of the integrated circuit 10. For
example, in a normal mode of operation, the receiver 60 then
receives a radio signal via an antenna forming the LC tank

30.

FIG. 2 shows another embodiment of an integrated circuit 10
which is a development of the integrated circuit 10 of FIG.
1. In the embodiment of FIG. 2, the RC-oscillator 20 1is
connected to the terminal 101 by means of a capacitor 45. The
calibration circuit 40 in the embodiment of FIG. 2 comprises
a phase detector 42, a low pass filter 43, a comparator 44
and a trimming block 41. An input of the phase detector 42 is
connected to two ends of the capacitor 45. An output of the
phase detector 42 is coupled to the low pass filter 43 whose
output is coupled to a non-inverting input of the comparator
44, An inverting input of the comparator 44 is provided with
a reference potential which, for example, is half the supply
voltage of the integrated circuit. An output of the
comparator 44 is coupled to the trimming block 41 for
providing a comparison result. The trimming block 41 is

coupled to a volatile memory 21 for providing a trimming
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information which is used to adjust the oscillator freguency

of the RC-oscillator 20.

During calibration of the RC-oscillator 20, the internal
clock signal CLI is provided to the LC tank 30 via the
capacitor 45. A frequency difference between the signal
produced by the RC-oscillator and the self-resonance
frequency of the LC tank is converted into a phase difference
on the two pins of the coupling capacitor 45. The phase
detector 42 generates a signal whose duty cycle is
proportional to that phase difference. The output signal of
the phase detector 42 having the duty cycle is converted into
a DC voltage by the low pass filter 43. If the oscillator
frequency of the RC-oscillator 20 matches with the resonance
frequency of the LC tank, the phase difference will be 90°
which, for example, results in a duty cycle of 50%. Hence,
the resulting DC voltage at the output of the low pass filter
43 will be at about half of the supply voltage which is
supplied to the low pass filter 43.

As a consequence, the comparison result at the output of the
comparator 44 will indicate whether the oscillator frequency
of the RC-oscillator is higher or lower than the resonance
frequency of the external LC tank. In other words, the phase
detector 42, the low pass filter 43 and the comparator 44
form a detection device which is configured to determine a
phase difference between the internal clock signal CLI and
the signal resulting at the terminals 101, 102, wherein a
voltage across the capacitor 45 is used for this purpose.
Furthermore, the detection device is configured to detect
whether the internal clock signal CLI has a higher or a lower
frequency than the resonance frequency of the LC tank. The

comparison result of the comparator 44 is used by the
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trimming block 41 for adjusting the oscillator frequency of

the RC-oscillator 20.

In particular, the trimming block will try to adjust the
oscillator frequency such that a voltage at the input of the
comparator 44 is as close to the half of the supply voltage
as possible due to the closed loop structure. An actual
frequency of the RC-oscillator is determined by the
calibration information stored in the volatile memory 21. For
example, the trimming algorithm determines a trimming word
having a predetermined word length. Each bit of the trimming
word can set a specific component of the RC-oscillator, for
example switch on or off a specific capacitance wvalue. If the
trimming block 41 decides that the oscillator frequency of
the RC-oscillator 20 is calibrated sufficiently, the trimming
word stored in the volatile memory 21 remains unchanged for
later operation during which the internal clock signal CLI is

provided, for example, to the receiver 60.

FIG. 3 shows another embodiment of the integrated circuit 10
which is based on the embodiment shown in FIG. 1. The
receiver 60 is omitted in FIG. 3 for reasons of a better
overview only. However, a receiver or a similar signal
processing circuit can be connected to the terminals 101, 102
via the switching element 50 in this embodiment. The
integrated circuit 10 comprises an auxiliary LC oscillator 46
which is integrated within the integrated circuit and
connected to the terminals 101, 102 or the LC tank 30,
respectively, by means of a switching element 49. An output
of the auxiliary oscillator 46 is coupled to a trimming block
41 which is connected to the RC-oscillator 20 for receiving
the internal clock signal CLI and to the volatile memory 21

for providing the trimming word TRW.
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During the calibration mode of operation, the switching
element 50 is open and the switching element 49 is closed
such that the auxiliary oscillator 46 is connected to the LC
tank 30. The auxiliary oscillator 46 uses the LC
characteristics of the LC tank 30 to generate an auxiliary
clock signal CLA. The trimming block 41 receives both the
internal clock signal CLI and the auxiliary clock signal CLA
and performs a frequency comparison for the two clock
signals. The comparison result is used to adjust the RC-
oscillator by means of the trimming word TRW. For example,
the oscillator frequency of the clock signal CLI is adjusted
such that it has a fixed ratio compared to the frequency of
the auxiliary clock signal. The frequency of the auxiliary
clock signal CLA can be the resonance frequency of the LC
tank 30 or a frequency derived from said resonance frequency.
However, in the following description, it is assumed that the
frequency of the auxiliary clock signal CLA is substantially
the same as the resonance frequency and the internal clock
signal CLI is calibrated such that the oscillator frequency
is also substantially the same as the resonance freguency. A
detailed function of the trimming algorithm performed in the

trimming block 41 is described with reference to FIG. 4.

FIG. 4 shows a detail of the trimming block 41 together with
the RC-oscillator 20 and the auxiliary LC oscillator 46. The
trimming block 41 comprises a frequency comparator 47 and a
pulse generator 48. The frequency comparator 47 comprises two
clock inputs to which the LC oscillator 46 and the RC-
oscillator 20 are connected for providing the auxiliary clock
signal and the internal clock signal, respectively. An output
of the frequency comparator is connected to the RC-oscillator
20 for providing an N-bit trimming word TRW. A volatile

memory 21 is not shown in FIG. 4 for reasons of a better
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overview only. An output of the LC oscillator 46 is connected
to the pulse generator 48 whose output is coupled to the RC-

oscillator 20 for providing a pulse signal STP.

During the calibration mode of operation, the LC oscillator
46 continuously provides the auxiliary clock signal CLA to
the frequency comparator 47. Furthermore, the auxiliary clock
signal CLA is provided to the pulse generator 48. The pulse
generator 48 generates a short pulse signal STP at positive
or negative clock edges of the auxiliary clock signal CLA,
wherein a duration of the pulses in the pulse signal STP is
neglectable compared to a pulse width of the auxiliary pulse
signal CLA. The RC-oscillator 20 is set up such that it
operates normally if no pulse is present in the pulse signal
STP, and that it is reset at each pulse in a pulse signal
STP. For example, the internal clock signal CLI takes a low
state during the time of the pulse in the pulse signal STP
and starts a new clock period after the pulse in the pulse
signal STP has finished. In other words, the beginning of a
clock period of internal clock signal CLI is synchronized to
the beginning of a clock period of the auxiliary clock signal
CLA by means of the pulse signal STP. Hence, the pulse signal
STP acts as a start/stop signal for the RC-oscillator 20. A
circuit implementation of the RC-oscillator 20, in particular
a multi-vibrator being resettable is not shown or described

in more detail, as such circuits are well-known in the art.

The frequency comparator 47 evaluates the states of the
auxiliary clock signal CLA and the internal clock signal CLI
at predetermined clock edges, i.e. rising or falling clock
edges, of the auxiliary clock signal CLA. In this evaluation,
it is assumed that the oscillator frequency of the internal

clock signal CLI is too high if both clock signals CLA, CLI
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have the same state at the evaluation instant. Similarly, it
is assumed that the oscillator frequency is too low if the
state of the internal clock signal CLI is different from the
state of the auxiliary clock signal CLA. This assumption is
based on the fact that in an ideal, calibrated case, the
clock edges of the internal clock signal CLI would be
coincident with the clock edges of the auxiliary clock signal
CLA. Based on the evaluation at each evaluation instant, the
trimming word TRW is adapted accordingly to adjust the RC-
oscillator 20 and the oscillator frequency of the internal

clock signal CLI, respectively.

FIG. 5 shows a time diagram of an exemplary calibration
process performed with the arrangement shown in FIG. 4. The
upmost diagram shows the auxiliary clock signal CLA with a
constant clock freguency based on the resonance frequency of
the external LC tank. The middle diagram shows the pulse
signal STP generated by the pulse generator 48 at each
positive clock edge of the auxiliary clock signal CLA. The
third diagram shows the internal clock signal CLI during the
calibration process. It can be seen that during the high
state of the pulse signal STP, the internal clock signal CLI
is in a low state and starts with a new clock period at the
end of the pulse signal STP. It should be noted that the
duration of the pulse signal STP is not drawn to scale for
reasons of a better overview. Hence, in a practical
implementation, a time shift between the beginnings of the

clock periods of the clock signals CLA, CLI is neglectable.

During a first clock period P1l, the internal clock signal CLI

is set or adjusted by an initial trimming word TRW. As can be
seen from the diagram, the clock period of the internal clock

signal CLI in the first period Pl is significantly shorter
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than the clock period of the auxiliary clock signal CLA.
Hence, the oscillator frequency of the RC-oscillator 20 is
too high. As a consequence, at the beginning of the second
clock period P2, the frequency comparator 47 detects that the
internal clock signal CLI is already in a high state which
lets the frequency comparator 47 reduce the oscillator
frequency of the RC-oscillator 20 by adjusting the trimming
word TRW, for example by altering one bit of the trimming
word TRW. After adjusting the trimming word TRW, the new
clock period P2 is started in the RC-oscillator 20, resulting
in a new clock cycle of the internal clock signal CLIT.
However, it can be seen from the diagram that the oscillator
frequency of the internal clock signal CLI is still too high.
Hence, at the beginning of the third clock period P3, a
similar process as described before is performed in the
frequency comparator 47, resulting again in an adjustment of
the trimming word TRW and starting of a new clock cycle of

the internal clock signal CLI for the clock period P3.

It can be seen from the diagram that during the clock period
P3, the oscillator frequency of the internal clock signal CLI
is almost identical to the frequency of the auxiliary clock
signal CLA but still too high. Hence, at the beginning of the
fourth clock period P4, the oscillator frequency of the
internal clock signal CLI is further reduced such that at the
beginning of the fifth clock period PS5, the internal clock
signal CLI is at a low state. It is hence assumed that the
oscillator frequency of the internal clock signal CLI is
lower than the frequency of the auxiliary clock signal CLA
then. Furthermore, this relative change of states can be
interpreted such that the calibration process can be stopped
or, in other words, a final wvalue for the trimming word TRW

is found. Accordingly, the calibration mode of operation can
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be stopped and the integrated circuit 10 can be set to a
normal mode of operation during which the RC-oscillator 20 is

operated with said trimming word TRW.

It should be noted that in the above example, the oscillator
frequency was too high at the beginning of the calibration
process. However, if the oscillator frequency is too low at
the beginning of the calibration process, the frequency
comparator 47 will increase the oscillator frequency similar

to the procedures described above.

If a radio antenna is used as the LC tank 30, the self-
resonance frequency of the antenna is usually adapted to a
frequency of a radio signal to be received over said antenna.
For example, in a wake-up receiver, it is detected whether a
radio signal with said predetermined frequency is received.
This is done by evaluating the radio signal such that a
defined number of clock pulses is present in the radio signal
during a clock period defined by the internal clock signal
CLI. For example, a time window is defined by a given number
of clock periods of the internal clock signal CLI, and a
distinct number of clock pulses in the radio signal are
counted within this time window. If the number of counted
clock pulses is correct, it is assumed that the radio signal
received over the antenna is not only noise but a data signal
which should be processed in further circuit parts of the
integrated circuit 10. As a consequence, a desired freguency
of the data signal can be set by adjusting the resonance
frequency of the antenna beforehand, and the integrated
circuit 10 and the RC-oscillator 20, respectively, will be
adapted to the resonance frequency of the antenna connected

in each case. Hence, the integrated circuit according to one
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of the embodiments described above 1s more flexible with

respect to the calibration of the internal RC-oscillator 20.
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Claims

1. Integrated circuit (10) with an internal RC-oscillator

(20) for providing an internal clock signal (CLI) having an

adjustable oscillator frequency, the integrated circuit (10)

further comprising

- terminals (101, 102) for connecting an external LC tank
(30) having a resonance frequency;

- a calibration circuit (40) which is configured to adjust
the oscillator frequency based on the resonance frequency
of the LC tank (30) connected during operation of the
integrated circuit (10);

— an internal auxiliary oscillator (46) which is connected
to the terminals (101, 102) in a switchable fashion and is
configured to generate an auxiliary clock signal (CLA)
based on the resonance frequency, wherein the calibration
circuit (40) comprises a frequency comparator (47) which
is configured to determine a trimming word (TRW) based on
a frequency comparison of the internal clock signal (CLI)

and the auxiliary clock signal (CLA); and

— wherein the LC tank (30) to be connected is an antenna for

receiving a radio signal.

2. Integrated circuit (10) according to claim 1, wherein the
calibration circuit (40) is configured to adjust the
oscillator frequency such that it is substantially the same

as the resonance frequency.

3. Integrated circuit (10) according to claim 1 or 2,
wherein the calibration circuit (40) is configured to adjust

the oscillator frequency by means of the trimming word (TRW).
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4. Integrated circuit (10) according to one of claims 1 to 3,
further comprising a volatile memory (21) for storing the

trimming word (TRW).

5. Integrated circuit (10) according to one of claims 1 to 4,
wherein the frequency comparison comprises evaluating a logic
state of the internal clock signal (CLI) at predefined clock
edges of the auxiliary clock signal (CLA).

6. Integrated circuit (10) according to one of claims 1 to 5,
wherein the calibration circuit (40) is configured to provide
the internal clock signal (CLI) to the terminals (101, 102)

and to adjust the oscillator frequency based on an evaluation

of a signal resulting at the terminals (101, 102).

7. Integrated circuit (10) according to one of claims 1 to o,
wherein an output of the RC-oscillator (20) is coupled to the
terminals (101, 102) by means of a capacitor (45) and wherein
the calibration circuit (40) comprises a detection device
(42, 43, 44) which is configured to determine a phase
difference between the internal clock signal (CLI) and the
signal resulting at the terminals (101, 102) based on a

voltage across the capacitor (45).

8. Method for calibrating an RC-oscillator (20) integrated in

an integrated circuit (10), the method comprising

- connecting an external LC tank (30) having a resonance
frequency to terminals (101, 102) of the integrated
circuit (10);

- generating, by means of the RC-oscillator (20), an
internal clock signal (CLI) having an oscillator

frequency;
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9.

adjusting the oscillator frequency based on the resonance
frequency

connecting an auxiliary oscillator (46) to the terminals
(101, 102), the auxiliary oscillator (46) being integrated
in the integrated circuit (10);

generating an auxiliary clock signal (CLA) based on the
resonance frequency by means of the auxiliary oscillator
(46) ;

determining a trimming word (TRW) based on a frequency
comparison of the internal clock signal (CLI) and the
auxiliary clock signal (CLA); and

wherein the external LC tank (30) is an antenna for

receiving a radio signal.

Method according to claim 8, wherein the oscillator

frequency is adjusted by the trimming word (TRW).

10.

Method according to claim 8 or 9, wherein the trimming

word (TRW) is stored in a volatile memory (21) of the

integrated circuit (10).

11.

Method according to one of claims 8 to 10, wherein the

internal clock signal (CLI) is provided to the terminals

(101, 102) and the internal clock signal (CLI) is adjusted

based on an evaluation of a signal resulting at the terminals

(101, 102).
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