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TITLE

TEMPERATURE SENSOR FOR OSCILLATOR AND FOR SATELLITE
POSITIONING CIRCUITRY

FIELD OF THE INVENTION

Embodiments of the present invention relate to tinning. In particular, they

relate to tinning used for receiving satellite positioning signals.

BACKGROUND TO THE INVENTION

A satellite positioning receiver receives signals from remote satellites in order

to determine its position. The signals are transmitted by the satellites using a

carrier wave. For example, carrier waves of signals transmitted by satellites

that operate in accordance with the Global Positioning System (GPS) have a

frequency of 1.575GHz.

A satellite positioning receiver uses an oscillator to receive transmitted

satellite signals. The oscillator is used to perform down-conversion from the

carrier frequency to a baseband frequency.

Certain factors, such as temperature, can cause the oscillation frequency of

the oscillator to change, making it uncertain. This uncertainty has an effect on

the size of the frequency band that a satellite positioning receiver scans when

searching for satellite positioning signals. As the uncertainty in the oscillation

frequency increases, the frequency band to be searched becomes larger.

BRIEF DESCRIPTION OF VARIOUS EMBODIMENTS OF THE INVENTION

According to various, but not necessarily all, embodiments of the invention

there is provided an apparatus, comprising: a temperature compensated

oscillator; satellite positioning circuitry; and a temperature sensor configured



to provide a first control output to the temperature compensated oscillator and

to provide a second control output to the satellite positioning circuitry.

The temperature compensated oscillator and the temperature sensor may be

comprised in a first semiconductor device, and the satellite positioning

circuitry jmay be comprised in at least a second s

different to the first semiconductor device.

The first semiconductor device may be separate to the second semiconductor

device, and the first semiconductor device may be operatively connected to

the second semiconductor device. The temperature compensated oscillator

and the temperature sensor may be monolithic.

The first and second control outputs may be provided simultaneously. The

first control output may include first temperature data and the second control

output may include second temperature data. The first temperature data and

the second temperature data may relate to the same temperature value. The

first temperature data and the second temperature data may be the same.

The satellite positioning circuitry may be configured to scan for satellite

positioning signals in dependence upon the second control output. The

temperature compensated oscillator may be configured to use the first control

output to provide a temperature compensated clock signal to the satellite

positioning circuitry, and wherein the satellite positioning circuitry may be

configured to scan for satellite positioning signals in dependence upon the

temperature compensated clock signal and the second control output.

According to various, but not necessarily all, embodiments of the invention

there is provided a method, comprising: transferring first temperature data

from a temperature sensor to a temperature compensated oscillator; and

transferring second temperature data from the temperature sensor to satellite

positioning circuitry.



The first temperature data and the second temperature sensor may be

transferred from the temperature sensor simultaneously. The first temperature

data and the second temperature data may relate to the same temperature

value. The first temperature data and the second temperature data may be

the same.

The method may further comprise scanning for satellite positioning signals in

dependence upon the second control output.

The method may further comprise using the first temperature data to provide

a temperature compensated clock signal to the satellite positioning circuitry,

and scanning for satellite positioning signals in dependence upon the

temperature compensated clock signal and the second temperature data.

According to various, but not necessarily all, embodiments of the invention

there is provided an apparatus, comprising: oscillation means for providing a

temperature compensated clock signal; satellite positioning means for

receiving satellite positioning signals; and temperature sensing means for

providing a first control output to the oscillation means and to provide a

second control output to the satellite positioning means.

According to various, but not necessarily all, embodiments of the invention

there is provided an apparatus, comprising: a temperature compensated

oscillator; and a temperature sensor configured to provide a first control

output to the temperature compensated oscillator and a second control output

to external circuitry.

The temperature compensated oscillator and the temperature sensor may be

comprised in the same semiconductor device. The temperature sensor may

be configured to provide the first control output and the second control output



simultaneously. The external circuitry may, for example, be satellite

positioning circuitry.

According to various, but not necessarily all, embodiments of the invention

there is provided an apparatus, comprising: a temperature compensated

oscillator; satellite positioning circuitry; and temperature sensing circuitry

configured to provide a first control output to the temperature compensated

oscillator and to provide a second control output to the satellite positioning

circuitry, wherein the temperature compensated oscillator and the

temperature sensing circuitry are comprised in a first semiconductor device

and the satellite positioning circuitry is comprised in at least a second

semiconductor device, different to the first semiconductor device.

The temperature sensing circuitry may be a single temperature sensor.

Alternatively, the temperature sensing circuitry may comprise first and second

temperature sensors, the first temperature sensor being configured to provide

the first control output to the temperature compensated oscillator and the

second temperature sensor being configured to provide the second control

output to the satellite positioning circuitry.

According to various, but not necessarily all, embodiments of the invention

there is provided an apparatus, comprising: a temperature compensated

oscillator; and temperature sensing circuitry configured to provide a first

control output to the temperature compensated oscillator and a second control

output to external circuitry, wherein the temperature compensated oscillator

and the temperature sensing circuitry are comprised in a first semiconductor

device and the external circuitry is comprised in at least a second

semiconductor device, different to the first semiconductor device.

The temperature sensing circuitry may be a single temperature sensor.

Alternatively, the temperature sensing circuitry may comprise first and second

temperature sensors, the first temperature sensor being configured to provide



the first control output to the temperature compensated oscillator and the

second temperature sensor being configured to provide the second control

output to the external circuitry.

The external circuitry, may, for example, be satellite positioning circuitry.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of various examples of embodiments of the

present invention reference will now be made by way of example only to the

accompanying drawings in which:

Fig. 1 illustrates an apparatus;

Fig. 2 illustrates a flow chart of a method; and

Fig. 3 illustrates reference data stored in a memory.

DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS OF THE

INVENTION

The Figures illustrate an apparatus 1, comprising: a temperature

compensated oscillator 10; satellite positioning circuitry 20; and a temperature

sensor 18 configured to provide a first control output 11 to the temperature

compensated oscillator 10 and to provide a second control output 13 to the

satellite positioning circuitry 20.

Fig. 1 illustrates an apparatus 1. The apparatus 1 may be an electronic

apparatus. For example, the apparatus 1 illustrated in Fig. 1 may be a portion

of a hand portable electronic apparatus such as a mobile telephone, a

portable music player, a personal digital assistant or a dedicated satellite

navigation device.



The apparatus 1 comprises a temperature compensated oscillator 10, a

temperature sensor 18, satellite positioning circuitry 20 and a connection

apparatus 2.

The connection apparatus 2 is configured to provide electrical interconnects

that operatively couple the temperature compensated oscillator 10, the

temperature sensor 18 and the satellite positioning circuitry 20.

For example, in some embodiments of the invention, the connection

apparatus 2 is a module that houses the temperature compensated oscillator

10, the temperature sensor 18 and the satellite positioning circuitry 20. The

module may be attachable to a printed circuit board. In some other

embodiments of the invention, the connection apparatus 2 is a printed circuit

board that electrically couples the temperature compensated oscillator 10, the

temperature sensor 18 and the satellite positioning circuitry 20.

The temperature compensated oscillator 10 and the temperature sensor 18

may, for example, be comprised in a first semiconductor device 19. That is,

the temperature compensated oscillator 10 and the temperature sensor 18

may be monolithic.

The satellite positioning circuitry 20 may be comprised in one or more

semiconductor devices including at least a second semiconductor device 21.

In the illustrated embodiment, the first semiconductor device 19 is operatively

coupled to the second semiconductor device 2 1 by the connecting apparatus

2 and is separated from the second semiconductor device 21 by the

connecting apparatus 2.

The temperature compensated oscillator 10 comprises an oscillator 12 and

temperature compensation circuitry 14. The satellite positioning circuitry 20

comprises, in this example, processing circuitry 22, a satellite positioning

receiver 24 and a memory 26.



The oscillator 12, the temperature compensation circuitry 14, the temperature

sensor 18, the processing circuitry 22, the satellite positioning receiver 24 and

the memory 26 are operatively coupled and any number or combination of

intervening elements can exist between them (including no intervening

elements).

The temperature sensor 18 is configured to provide a first control output 11 to

the temperature compensation circuitry 14. The first control output 11 may be

in digital or analog format. The first output 11 may, for example, be

temperature data that indicates the temperature of the oscillator 12 to the

temperature compensation circuitry 14.

The oscillator 12 is configured to provide a clock signal. The frequency of the

clock signal provided by the oscillator 12 may vary, depending upon the

temperature of the oscillator 12 . The temperature compensation circuitry 14 is

configured to compensate for variance in the frequency of the oscillator 12 by

driving the oscillator 12 using a control signal 9 .

The temperature compensation circuitry 14 may effectively act to maintain the

frequency of the temperature compensated clock signal 15 by varying the

control signal 9 that drives the oscillator 12 in dependence upon the control

input 11 from the temperature sensor 18 .

The temperature sensor 18 is configured to provide a second control output

13 to the processing circuitry 22 of the satellite positioning circuitry 20. The

second control output may be in digital or analog format, and may be

temperature data that indicates the temperature of the oscillator 12 to the

processing circuitry 22.

The processing circuitry 22 is configured to receive the control input 13 from

the temperature sensor 18, to provide an output to and receive an input from



the satellite positioning receiver 24, and to write to and read from the memory

26.

The term "satellite positioning receiver" is considered to relate to any type of

satellite positioning system. The satellite positioning receiver 24 may be

configured to receive positioning information from a plurality of satellites and

to determine a position of the apparatus 1 using the received positioning

information. For example, the satellite positioning receiver 24 may be

configured to receive positioning information from one, some or all of the

following satellite constellations: the Global Positioning System (GPS), the

Russian system GLONASS, the proposed European positioning system

Galileo and the Chinese system Compass.

The satellite positioning receiver 24 may also be configured to operate in

accordance with one or more satellite based augmentation systems, such as:

the Wide Area Augmentation System (WAAS), the European Geostationary

Navigation Overlay Service (EGNOS), the Multi-functional Satellite

Augmentation System (MSAS), the Quasi Zenith Satellite System (QZSS) or

the GPS Aided Geo Augmented Navigation (GAGAN).

Although the memory 26 is illustrated as a single component it may be

implemented as one or more separate components some or all of which may

be integrated/removable and/or may provide permanent/semi-permanent/

dynamic/cached storage.

The memory 26 stores computer program instructions 29 that control the

operation of the apparatus 1 when loaded into the processing circuitry 22.

The computer program instructions 29 provide logic and routines that enable

the apparatus 1 to perform the method illustrated in Fig 2 . The processing

circuitry 22 by reading the memory 26 is able to load and execute the

computer program instructions 29.



References to "processing circuitry" and "computer program instructions"

should be understood to encompass not only computers having different

architectures such as single/multi-processor architectures and sequential (e.g.

Von Neumann)/parallel architectures but also specialized circuits such as

field-programmable gate arrays (FPGA), application specific circuits (ASIC),

signal processing devices and other devices. References to "computer

program instructions" should be understood to encompass software for a

programmable processor or firmware such as, for example, the programmable

content of a hardware device whether instructions for a processor, or

configuration settings for a fixed-function device, gate array or programmable

logic device etc.

Examples of the operation of the apparatus 1 will now be described with

reference to Figs 1, 2 and 3 .

The temperature sensor 18 senses a temperature of the oscillator 12 and

provides a first control output 11, in the form of temperature data, to the

temperature compensation circuitry 14 indicating the sensed temperature. For

ease of explanation, assume that the sensed temperature is 25°C. The

temperature sensor 18 also provides a second control output 13 to the

processing circuitry 22. The first and second outputs 11, 13 may, for example,

be the same. The first and second outputs 11, 13 may or may not be provided

simultaneously by the temperature sensor 18 .

The temperature compensation circuitry 14 uses the first control input 11 from

the temperature sensor 18 to control the oscillator 12 using a control signal 9 .

The oscillator 12 uses the control signal 9 from the temperature compensation

circuitry 14 to provide a temperature compensated clock signal 15 to the

satellite positioning receiver 24.

The satellite positioning receiver 24 uses the temperature compensated clock

signal 15 to down-convert received satellite positioning signals from a carrier

frequency. The precise value of the frequency of the temperature



compensated clock signal 15 may not be known. Instead, the frequency of the

temperature compensated clock signal 15 may be known to be within a

certain range.

The uncertainty associated with the frequency of the temperature

compensated clock signal 15 affects the range of frequencies that the satellite

positioning receiver 24 scans for satellite positioning signals.

For instance, consider a situation where the satellite positioning signals are

GPS signals and the temperature compensated clock signal 15 has a

frequency of 16MHz +/-8Hz (i.e. the frequency is known to an accuracy of +/-

0.5 parts per million (ppm)).

GPS signals have a 1.575GHz carrier frequency. The frequency of the

temperature compensated clock signal 15 is up-converted by a synthesizer in

the satellite positioning receiver 24 for the purpose of down-converting the

received satellite positioning signals from the carrier frequency.

The up-converted temperature compensated clock signal 15 has a frequency

of 1.575Ghz +/-787.5Hz. Consequently, the satellite positioning receiver 24

has to search across a frequency range of 1575Hz in order to receive GPS

signals, due to the uncertainty in the temperature compensated clock signal

15 . If each search has a 50Hz bandwidth, for example, 32 searches will be

needed to scan across the range created by the uncertainty.

Once the satellite positioning receiver 24 has scanned across the range of

frequencies created by the uncertainty in the up-converted temperature

compensated clock signal 15, the satellite positioning receiver 24 analyzes

the results of the scan, and acquires and receives satellite positioning signals

from three or more satellites in dependence upon the analysis.



Each of the satellites transmitting the satellite positioning signals comprises a

highly accurate oscillator. The frequency of the clock signal provided by the

oscillators in the satellites is known to a greater accuracy than the frequency

of the temperature compensated clock signal 15 .

After acquiring the satellite signals and calculating the Position, Velocity, Time

(PVT) solution, the highly accurate timing of the satellites is known to the

satellite positioning receiver 24. The satellite positioning receiver 24 uses the

highly accurate timing of the satellites to determine a precise timing error in

the temperature compensated clock signal 15 . Determination of the timing

error enables the satellite positioning receiver 24 to determine the frequency

of the temperature compensated clock signal 15 that is provided by the

temperature compensated oscillator 10 at the present temperature (i.e. 25°C)

to a higher degree of accuracy than previously known.

For example, satellite positioning receiver 24 may be able to determine the

current frequency/timing of the temperature compensated clock signal 15 to

an accuracy of less than +/-0.01 ppm.

After the timing error has been determined, the satellite positioning circuitry

provides an "adjusted timing value" for the temperature compensated clock

signal 15 to the processing circuitry 22.

In some embodiments of the invention, the "adjusted timing value" is the

timing error. In other embodiments of the invention, the "adjusted timing

value" is an absolute value relating to the frequency of the temperature

compensated clock signal 15 .

The processing circuitry 22 associates the adjusted timing value with the

temperature data that is provided by the temperature sensor 18 (indicating

that the current temperature of 25°C), and stores the adjusted timing value,

the temperature data and the association as reference data 28.



At some later point in time, the satellite positioning receiver 24 may be used to

re-scan for satellite positioning signals from satellites in order to determine the

position of the apparatus 1.

In this regard, at block 100 of Fig. 2, the temperature sensor 18 senses the

temperature of the oscillator 12 .

At block 200 of Fig. 2, the temperature sensor 18 provides a first control

output 11, in the form of first temperature data, to the temperature

compensation circuitry 14. The first temperature data indicates the

temperature of the oscillator 12 to the temperature compensation circuitry 14.

The first temperature data may, in some embodiments of the invention,

indicate the absolute temperature of the oscillator. In other embodiments, it

may indicate the temperature of the oscillator relative to a previous

temperature.

The temperature compensation circuitry 14 then uses the first temperature

data to control the oscillator 12 to provide a temperature compensated clock

signal 15 to the satellite positioning receiver 24 in the manner described

above.

At block 300 of Fig. 2, the temperature sensor 18 provides a second control

output 13, in the form of second temperature data, to the processing circuitry

22. The first and second control outputs 11, 13 may or may not be provided

simultaneously by the temperature sensor 18 .

The second temperature data provided to the processing circuitry 22 may or

may not be the same as the first temperature data provided to the

temperature compensation circuitry 14. The second temperature data may, in

some embodiments of the invention, indicate the absolute temperature of the



oscillator. In other embodiments, it may indicate the temperature of the

oscillator relative to a previous temperature.

The processing circuitry 22 compares the second temperature data with the

temperature data with that stored as reference data 28 in the memory 26.

Consider a situation where the temperature indicated by the second

temperature data is the same as a temperature indicated by temperature data

that is stored in the memory 28 (i.e. the stored temperature data relates to a

temperature of 25°C).

In this situation, the processing circuitry 22 retrieves the adjusted timing value

associated with the matching stored temperature data. The processing

circuitry 22 then provides the retrieved adjusted timing value to the satellite

positioning receiver 24.

At block 400 of Fig. 2, the satellite positioning receiver 24 uses the retrieved

adjusted timing value and the temperature compensated clock signal 15 to

scan for satellite positioning signals.

The adjusted timing value enables the accuracy of the temperature

compensated clock signal 15 to be known to an accuracy of, for example, +/-

0.1 ppm, which is better than that known when the previous scan was

performed by the satellite positioning receiver 24 (+/-0.5ppm). As the

uncertainty in the frequency of the temperature compensated clock signal 15

is now lower, the range of frequencies to be searched when scanning for

satellite positioning signals is reduced. This advantageously reduces the time

and/or the amount of processing power required to perform the scan.

A further advantage of embodiments of the invention resides in the fact that

the temperature sensor 18 that provides the second output 13 to the

processing circuitry 22 is the same (and/or is part of the same semiconductor



device 19) as that which provides the first output 11 to the temperature

compensation circuitry 14. This minimizes uncertainty, because the

temperature compensation circuitry 14 is effectively using same temperature

information to compensate the clock signal 9 as that which is being recorded

by the processing circuitry 22 in the memory 26.

In the event that the processing circuitry 22 receives second temperature data

from the temperature sensor 18 which indicates a temperature that is not the

same as a temperature indicated in stored temperature data, the processing

circuitry 22 may be configured to determine whether temperature data is

stored that in the memory 26 that relates to a similar temperature to the

temperature indicated in the second temperature data. If this is the case, an

adjusted timing value for the indicated temperature may be determined by the

processing circuitry 22 by performing linear interpolation or extrapolation

using the stored temperature data and its associated adjusted timing values.

If the processing circuitry 22 determines that there is no temperature data

stored in the memory 26 that relates to the same or a similar temperature to

that indicated in the second temperature data, the satellite positioning receiver

24 rescans for satellite positioning signals without using an adjusted timing

value. That is, in this example, the satellite positioning receiver 24 assumes

that the frequency of the temperature compensated clock signal 15 is known

to an accuracy of +/- O. ppm.

Following the rescan, the satellite positioning receiver 24 acquires and

receives satellite positioning signals from three or more satellites. The satellite

positioning receiver 24 then determines an adjusted timing value for the

temperature indicated in the second temperature data in the manner

described above. The adjusted timing value is provided to the processing

circuitry 22. The processing circuitry 22 associates the adjusted timing value

with the second temperature data and stores the adjusted timing value, the

second temperature data and the association in the memory 26. Using this



process, the processing circuitry 22 may build a look up table of reference

data 28, as illustrated in Fig. 3 .

The processing circuitry 22 may also be configured to adjust the adjusted

timing values stored in the reference data 28, and/or configure the

temperature compensation circuitry 14, and/or configured the satellite

positioning receiver 24 to take account of aging or re-start characteristics of

the oscillator 12 .

The blocks illustrated in Fig. 2 may represent steps in a method and/or

sections of code in the computer program instructions 29. The illustration of a

particular order to the blocks does not necessarily imply that there is a

required or preferred order for the blocks and the order and arrangement of

the block may be varied. Furthermore, it may be possible for some steps to be

omitted.

Although embodiments of the present invention have been described in the

preceding paragraphs with reference to various examples, it should be

appreciated that modifications to the examples given can be made without

departing from the scope of the invention as claimed. For example, a single

temperature sensor 18 is described above as providing a first control output

11 to the temperature compensation circuitry 14 and a second control output

13 to the processing circuitry 22. However, in other embodiments of the

invention, two different temperature sensors may be provided in the first

semiconductor device 19: one for providing the first control output 11 to the

temperature compensation circuitry 14 and one for providing the second

control output 13 to the processing circuitry 22.

The satellite positioning circuitry 20 is described above as being comprised in

at least one semiconductor device 2 1 . In practice, the satellite positioning

receiver 24, the processing circuitry 22 and the memory 26 may be separate

semiconductor devices.



Other modifications may be made without departing from the scope of the

invention as claimed. For example, the temperature compensation circuitry 14

may provide the temperature compensated clock signal 15 to the processing

circuitry 22, which in turn may provide a clock signal to the satellite positioning

receiver 24. Also, the memory 26 may be external to the satellite positioning

circuitry 20.

Although the satellite positioning receiver 24 and the processing circuitry 22

have been described as being separate components, in some embodiments

of the invention the satellite positioning receiver 24 and the processing

circuitry 22 may be provided as a single component.

Features described in the preceding description may be used in combinations

other than the combinations explicitly described.

Although functions have been described with reference to certain features,

those functions may be performable by other features whether described or

not.

Although features have been described with reference to certain

embodiments, those features may also be present in other embodiments

whether described or not.

Whilst endeavoring in the foregoing specification to draw attention to those

features of the invention believed to be of particular importance it should be

understood that the Applicant claims protection in respect of any patentable

feature or combination of features hereinbefore referred to and/or shown in

the drawings whether or not particular emphasis has been placed thereon.

I/we claim:



CLAIMS

1. An apparatus, comprising:

a temperature compensated oscillator;

satellite positioning circuitry; and

a temperature sensor configured to provide a first control output to the

temperature compensated oscillator and to provide a second control output to

the satellite positioning circuitry.

2 . An apparatus as claimed in claim 1, wherein the temperature

compensated oscillator and the temperature sensor are comprised in a first

semiconductor device, and the satellite positioning circuitry is comprised in at

least a second semiconductor device, different to the first semiconductor

device.

3 . An apparatus as claimed in claim 2, wherein the first semiconductor device

is separate to the second semiconductor device, and the first semiconductor

device is operatively connected to the second semiconductor device.

4 . An apparatus as claimed in claim 2 or 3, wherein the temperature

compensated oscillator and the temperature sensor are monolithic.

5 . An apparatus as claimed in any of the preceding claims, wherein the

temperature sensor is configured to provide the first and second control

outputs simultaneously.

6 . An apparatus as claimed in any of the preceding claims, wherein the first

control output includes first temperature data and the second control output

includes second temperature data.

7 . An apparatus as claimed in claim 6, wherein the first temperature data and

the second temperature data relate to the same temperature value.



8 . An apparatus as claimed in claim 6 or 7, wherein the first temperature data

and the second temperature data are the same.

9 . An apparatus as claimed in any of the preceding claims, wherein the

satellite positioning circuitry is configured to scan for satellite positioning

signals in dependence upon the second control output.

10.An apparatus as claimed in any of the preceding claims, wherein the

temperature compensated oscillator is configured to use the first control

output to provide a temperature compensated clock signal to the satellite

positioning circuitry, and wherein the satellite positioning circuitry is configured

to scan for satellite positioning signals in dependence upon the temperature

compensated clock signal and the second control output.

11.A method, comprising:

transferring first temperature data from a temperature sensor to a temperature

compensated oscillator; and

transferring second temperature data from the temperature sensor to satellite

positioning circuitry.

12.A method as claimed in claim 11, wherein the first temperature data and

the second temperature sensor is transferred from the temperature sensor

simultaneously.

13.A method as claimed in claim 11 or 12, wherein the first temperature data

and the second temperature data relate to the same temperature value.

14.A method as claimed in claim 11, 12 or 13, wherein the first temperature

data and the second temperature data are the same.



15.A method as claimed in any of claims 11 to 14, further comprising

scanning for satellite positioning signals in dependence upon the second

control output.

16.A method as claimed in any of the claims 11 to 15, further comprising

using the first temperature data to provide a temperature compensated clock

signal to the satellite positioning circuitry, and scanning for satellite positioning

signals in dependence upon the temperature compensated clock signal and

the second temperature data.

17.An apparatus, comprising:

oscillation means for providing a temperature compensated clock signal;

satellite positioning means for receiving satellite positioning signals; and

temperature sensing means for providing a first control output to the

oscillation means and to provide a second control output to the satellite

positioning means.

18.An apparatus, comprising:

a temperature compensated oscillator; and

a temperature sensor configured to provide a first control output to the

temperature compensated oscillator and a second control output to external

circuitry.

19.An apparatus as claimed in claim 18, wherein the temperature

compensated oscillator and the temperature sensor are comprised in the

same semiconductor device.

20.An apparatus as claimed in claim 18 or 19, wherein the temperature

sensor is configured to provide the first control output and the second control

output simultaneously.

2 1 .An apparatus, comprising:



a temperature compensated oscillator;

satellite positioning circuitry; and

temperature sensing circuitry configured to provide a first control output to the

temperature compensated oscillator and to provide a second control output to

the satellite positioning circuitry, wherein the temperature compensated

oscillator and the temperature sensing circuitry are comprised in a first

semiconductor device and the satellite positioning circuitry is comprised in at

least a second semiconductor device, different to the first semiconductor

device.

22.An apparatus as claimed in claim 2 1 , wherein the temperature sensing

circuitry is a single temperature sensor.

23.An apparatus as claimed in claim 2 1 , wherein the temperature sensing

circuitry comprises first and second temperature sensors, the first temperature

sensor being configured to provide the first control output to the temperature

compensated oscillator and the second temperature sensor being configured

to provide the second control output to the satellite positioning circuitry.

24.An apparatus, comprising:

a temperature compensated oscillator; and

temperature sensing circuitry configured to provide a first control output to the

temperature compensated oscillator and a second control output to external

circuitry, wherein the temperature compensated oscillator and the

temperature sensing circuitry are comprised in a first semiconductor device

and the external circuitry is comprised in at least a second semiconductor

device, different to the first semiconductor device.

25.An apparatus as claimed in claim 24, wherein the temperature sensing

circuitry is a single temperature sensor.



26.An apparatus as claimed in claim 24, wherein the temperature sensing

circuitry comprises first and second temperature sensors, the first temperature

sensor being configured to provide the first control output to the temperature

compensated oscillator and the second temperature sensor being configured

to provide the second control output to the external circuitry.
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