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POWER MANAGING APPARATUS FOR RECEIVING OF GLOBAL POSITIONING SYSTEM

Technical Fleld

The present invention relates to a power managing
apparatus for a receiver of Global Positioning Syétem
(hereinafier ‘GPS receiver’), and more particularly to' a
power managing apparatus being capable of reducing a power

consumption of the GPS receiver.

Background Art

Fig. 1 1is a block diagram of a conventional GBS
receiver, wherein a digital signal processor (hereinafter
‘DSP’) unit 12, pro?ided with digital signals of
iﬁtermediate freéuéncy from an intermediate frequency
(hereinafter ‘IF’) unit 10, processes the digital signals
for wuse 'in pr0ce§sing a navigation data and  provides
procéssed digital signals to a navigation data processing
unit 18. The DSP unit 12 includes a correlator 14 and a real
time clock (hereinafter ‘RTC’) unit 16.

The conventional GPS receiver will be described in
detail with reference to Fig. 2.

Fig. 2 is a block diagram illustrating an example of
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the correlator 14 shown in Fig. 1. The correlator 14
comprises a carrier numerically controlled oscillator
(hereinafter ‘carrier NCO’) 22, a first carrier mixer 24, a
second carrier mixer 26, a code numerically _controlled
oscillator (hereinafter ‘code NCO’) 28, a C/A code generator
30, a first to a sixth code_mixers 32, 34, 36, 44, 46, 48,
and a first.to a sixth integrétors 38, 40, 42,A50, 52, 54.

In Fig. 1 and Fig. 2, the IF unit 10 converts radio
frequency signals received from satellites into IF signals,
and proﬁideé“the IF signais for the correlator 14 in the DSP
unit 12.

The carrier NCO 22 generates sinusoidal waQes for use
in eliminating carrier waves received from satellite signals.
In detail, the frequency of carrier wave provided from the
navigaﬁioﬁ data processing unit 18 is inputted. Then, sine

signals (I) and cosine signals (Q) are generated and

- provided for the first carrier mixer 24 and the second

carrier mixer 26, respectively.

The first carrier mixer 24 multiplies the sine signals
(I) provided from the carrier NCO 24 by the digital signals
of IF, and provides multiplied signals for the first, the
second and the third code mixer 32, 34 and 36, respectivély.

The code NCO 28 generates a reference freguency for
use in generating a pseudo random noise (hereinafter ‘PRN’)
code of GPS satellites, and provides the reference frequency

for the C/A code generator 30.
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The C/A code generator 30 generates the PRN codes of
the GPS satellites by using the reference frequency provided‘
from the code generator 28. In detail, the C/A code
generator generates an early code, a prompt code_and a late
codé, and provides the early code, the prompt code and the
late code for the first, the second and the third code
mixers 32, 34 and 36, respectively.

The first code mixer 32 multiplies the early code
received from the C/A code mixer 30 by output signals from
the first carrier miker 24, and provides multiplied signals
to the first integrator 38. The first integrator 38
integrates an output of the first code mixer 32 during one
period of a C/A code, i.e., 1 millisecond, and provides an
integration result for the navigation data processing unit
18. The C/A code is the PRN code of the GPS satellite.

The second code mixer 34,mﬁltiplies the prompt code
received from the C/A code mixer 30 by output signals from
the first carrier mixer 24, and provides multiplied signals
to the second integrator 40. The second integrator 40
integrates an output of the second code mixer 34 during one
period of a C/A code, i.e., 1 milliseéond, and provides an
integration result for the navigation data processing unit
18. |

The third code mixer 36 multiplies the late code
received from the C/A code mixer 30 by output signals from

the first carrier mixer 24, and provides multiplied signals
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to the third integrator 42. The third integrator 42
integrates an output of the third code mixer 36 during one
period of a C/A code, i.e., 1 millisecond, and provides an
integration result for the navigation data processing unit
18.

Similarly, each of the fourth, fifth and sixth code
mixer 44, 46, 48 multiplies an early code, a prompt code‘and
a late code received from the C/A code mixer 30 by outpu?
signals of the secénd carrier mixer 26, and provides
multiplied signals to the fourth, the fifth and the sixth
integrator 50, 52 and 54 respectively. Each of the fourth,
the fifth and the sixth integrator integrates an output of
the fourth, the fifth and the sixth code mixer 44, 46 and 48
during one period of a C/A code, i.e., 1 millisecond, and
provides an integration result for the navigation data
processing unit 18, respectively.

According to the above-described prior art, however,
the GPS receiver continuously consumes power even after
acquiring a required data, and thus, the GPS receiver exacts

unnecessarily high power consumption.

Disclosure of Invention

An object of the present invention is to provide a
power managing apparatus for the GPS receiver for preventing

unnecessary power consumption of the GPS receiver by fast
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receiving signals from the satellites through estimating
power break time being estimated by using a correction
function for real time clock and simultaneous search of a

plurality of code phases corresponding to GPS signal.

According to an-aspect.of the present invention, there
is provided a power managing system for a GPS receiver
comprising: an intermediate .frequency generating means for
generating a intermediate frequency by converting a radio
frequency of signals received from a -satellite to the
intermediate frequency; a digital signal processing means
for processing intermediate frequency signals provided by
the intermediate frequency generating means to be used in a
navigation data processes; a navigation data processing
means for calculating satellite navigation data based on a
processed digital signals from the digital éignal processing
means, estimating a power break time, and_geherating a power
control signals cépable of providing power to the
intermediate fregquency generating means and the digital
signal processing means oply when satellite data required
for a calculation of the sateilite navigatién data 1is
received; and a powér supply means for controlling a power
supply to the intermediate frequency generating means and
the digital signal processing means on the basis of the
power control signals provided from the navigation data

processing means.
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Brief Description of Drawings

The above and other objects and features of the
present invention will become apparent from the following
description of a preferred -embodiment given in conjunction
with the accompanying drawingé, in which:

Fig. 1 is a block diagrém showing a conventional GPS
receiver; A .

Fig. 2 is a block-diégram illustrating an exemplary
structure of a correlator in Fig. 1;

Fig. 3 is a block diagram showing an embodiment of a
power managing apparatus for GPS receiver in accordance with
the present invention;

Fig. 4 is a graph describing an algorithm used in the
power managing apparatus for GPS receiver of Fig. 3;

Fig. 5 is é timing diagram describing a principle of
an estimation of a power break time for use in the GPS
receiver shown in Fig. 3;

" Fig. 6 is a diagram showing an embodiment of a real
time clock application unit illustrated in Fig. 3;

Fig. 7 and Fig. 8 are timing diagrams for describing
an operation of the real time clock application unit shown
in Fig. 6; and

Fig. 9 is a block diagram illustrating an embodiment

of a correlator shown in Fig. 3.
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Best Mode for Carrying Out the Invention

Hereinafter, a preferred embodiment of the present
invention will be described in detail with reference to the
accompanying drawings.

Fig. 3 is a block diagram showing an embodiment of a
power managing' apparatus for GPS ‘receiver in accordance
with the present invention. In the power managing apparatus
for GPS receiver in Fig. 3, a navigation datarprocessing
means 118 receives output signals received from a digital
signal processing means 112 and calculates a satellite
navigation data by using the output signals. In addition,
the navigation data processing means 118 controls a power
supply means 120 so that the power supply means 120
provides power to an intermediate frequency ‘generating
means 110 and the digital signal processing means 112 once
satellite data required for calculation of the satellite
navigation data is received. The digital signal processing
means 112 includes a correlator 114.and_a real time clock
application unit 116.

The power managing apparatus in accordance with the
present invention will be described in more detail with
reference to Fig. 4 to Fig. 9.

Fig. 4 is a graph describing an algorithm of the

power managing apparatus for GPS receiver shown in Fig. 3.
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In Fig. 4, the digital signal processing means 112

generates signals as shown in Fig. 5b from satellite
signals as shown in Fig. 5a, the navigation data processing
means 118 estimates the power break time by using a
correction function for real time clock of the real time

clock application unit 116. In addition, the na&igation
data processing means 118 controls the power supply méans
120 to intermittently supply power for the intermediate

frequency generating means 110 andA the digital signal

processing means 112 based on the estimated powér break
time. The real. time clock application unit 116 corrects the

real time clock by using a clock source of the GPS receiver.
The clock source of the GPS receiver, for example, may be a

main clock of the digital application processing means 112.

Thus, the intermediate frequency generating means 110

and tﬁe digital signal processing means 112 are supplied
with power from the power supply means 120, and operate

voﬁly "while information required for a navigation
'palculation is received from satellites. Symbols ‘RF’,

\DSP’ and ‘CPU’ shown in Fig. 4 mean the intermediate

f;equency | generating means 110, A the digital signal

processing means 112 and the navigation data processing
means 118, respectively.

Precise estimation of the power break time or power
supply interruption time is required in order to maintain a

signal synchronization. For a precise estimation of the
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power break time, a method for estimating the power break
time by using the real time clock may be used. 1In general,
however, various crystal oscillators used for the real time
clock have different frequencies which may differ from a
product to another, and further frequency characteristics
of each crystal oscillator may vary with time. Thus, it is
difficult ﬁo maintain the signal synchronization by using a
nominal frequency value presented Dby an oscillator
manufacturer. Therefore, an extra means 1is required to
estimafe an oscillator frequency used in ‘a real time
application.

Referring to Fig. 6, the real time clock application
unit 116 comprises a write register 60, a frequency
measuring unit 62, a power supply control unit 64 for

.controlling power supply time and a read register 66.

As shown in Fig.6, the write register 60 provides the
frequency measuring unit 62 with an initial value of a
calibration counter set as illustrated in Fig. 7d  and
signals as illustrated in Fig. 8b. In addition, the write
register 60 provides a wake-up time for the navigation data
processing means 118 for the control unit 64 as shown in
Fig. Te.

The frequency measuring unit 62 estimates frequencies
of the real time clock. In detail, the frequency measuring
unit 62 counts the number of main clocks within the real

time clocks, as shown in Fig. 7a, defined by a user and
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provided from an outside, and transfers the number of the
main clocks to the navigation data processing means 118 via
the read register 66.

The power supply control unit 64 controls a power
supply time, in particular, receives the wake-up time of
the navigation data processing means 118 from the write
register 60 and transfers signals as shown in Fig. 7f to
the navigation data processing meéns 118. For example, .if
the navigation data processing means 118 seté a value of
w77 for the wake-up time, the power supply.cohtrol unit 64
provides signals as shown in Fig.7f to the navigation data
processing means 118 after seven clocks of the real time
clock as Fig. 7a. The signals: as shown in Fig. 7b are
provided from- an’ outside. The signals as shown in Fig.7f
may be wused. as an interrupt of the navigation data
processing meahs 118.

The signals as depicted in Fig. 8c are internal
signals >aé a down counter using the real time clock as
shown in Fig. 8a, and the signals in Fig. 8d are maintained
at a valué of “1” during the signals of Fig. 8c are not
zero; |

The signals as shown in Fig. 8g are internal signals
for transferring the main clock while the signals of Fig.
8d remain “1” level. The signals as shown in Fig. 8h keep
count by using the main clocks transferred. Latching and

clearing operations of signals may be performed by using

- 10 -
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the internal signals as shown in Fig. 8e and Fig. 8f.
Latched signals are transferred to the read register 66.

Though, however, estimation of a frequency of a clock
used for a real time application is readily obtainable by
using the frequency measuring unit 62, an estimation error
may increase in proportion to the increase of the power
break time because of time-varying characteristics of the
crystal oscillator. Therefore, a signal processor in
accordance with the present invention is designed to be
éapable of maiﬁtaining synchronization by using a plurality
of integrators despite the existence of an error ranging *5
microseconds.

Fig.9 is a block diagram illustrating an example of
the correlator 114 as shown in Fig. 3, wherein the

.cofreléfor compriées a carrier generator 70, a first
carrier mixer 72, a second carrier mixer 74, a code
generator 76, a multi-phase C/A code generator 78, a first
to a thirty-second code mixers 80~84, 92~96,~and a first to
a thirty-second integrator 86~90, 98~102.

In Fig. 9, the «carrier generator 70 generates-
sinusoidal signals used for eliminating a carriér wave frdm
satellite signals. The .carrier generator ‘70 inputs the
frequency provided for the navigation déta processing means
118, generates sine signals (I) and cosine signals (Q), and
prbvides the sine and cosine signals to the first and

second carrier mixers 72 and 74, respectively.

- 11 -
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The first carrier mixer 72 multiplies the sine
signals (I) from the carrier generator 70 by a digital
intermediate frequency from the. intermediate frequency
generating means 110, and provides multiplied signals for
the first to the sixteenth code mixers 80~84.

The code generator 76_generates a reference frequency
used for generating a PRN code of GPS, and feeds. the
reference frequency to the multi-phase C/A code generator
78. |

The multi-phase C/A code generator 78 generateé' 16
numbers of - PRN codes with different phase each other by
using the reference frequency from the code generator 76,
and provides the PRN codes fo§ the first to the thirty-

second code mixers 80~96.

The first code mixer 80 multiplies the PRN code from

the multi-phase C/A coae generator 78 by an output of the
first carrier mixer 72, and consequently, provides
multiplied signais'for the first integrator 86. The first
integrator 86 intggrates an output of the first code mixer
80 dur;ng one period of a C/A code, i.e., 1 millisecond,
andlprovides an integration.result for the navigation data
processing means 118.

The second code mixer 82 multiplies the PRN code from
the multi-phase C/A code generator 78 by an output of the
first carrier mixer 72, and provides multiplied signals for

the second integrator 88. The second integrator 88

- 12 -
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integrates an output of the second code mixer 82 during one
period of a C/A code, i.e., 1 millisecond, and provides an
integration result for the navigation data processing means
118. -

The sixteenth code mixer 84 multiplies the PRN code
from the multi-phase C/A code generator 78. by an outpdt of
the first carrier mixer 72, and provides multiplied signals
for the sixteenth integrator 90. The sixteenth integrator
90 integraﬁes an output of the sixteenth code mixer 84
duringﬁone period of a C/A code, i.e., .1 millisecond, and
provides an integration result for the navigation data
processing means 118. |

Similarly, each of the seyenteenth, the thirty-first
and the thirty-second code mixers 92, 94, and 96 multiplies
the PRN code from the multi;phase C/A code generator 78 by
an output of the second carrier mixer 74, and provides
multiplied signals for the seventeenth, the thirty-first
and the thirty-second integrators 98, 100 and 102. Each of
the seventeenth, the thirty-first and the thirty-second
intggratoré 98, 100 and 102 integrates an output of the
seventeenth, the thirty-first and the thirty-second code
mixers 92, 94 and 96 during one period of a C/A code, i.e.,
1 millisecond, and provides an integration result for the
navigation data processing means 118.

The poWer supply means 120 controls power supplied to

the intermediate frequency génerating means 110 and the

_13_.
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digital signal processing means 112 pursuant to power
control signals provided from the navigation data

processing means 118.

Industrial Applicability

In accordance with the present invention, it is:
possible to fast acquire signals from satellites by using
the power break time estimated by a correction function for
a real time clock and simultaneous search of a plurality of
code phase corresponding to GPS signals, and thus to prevent

unnecessary power consumption of a GPS receiver.
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What is claimed is:

-1, A power managing apparatus for a GPS receiver
comprising:

an intermediate frequency generating means @ for
converting an intermediate a'radio frequency received from a
satellite into an intermediate frequency signals;

a digitai signal processing means for generating
processed digital signals by processing the intermediate
frequency signal provided by the intermediate .frequency
genefating means to be used in a navigation data processes,
and performing a correction of a real time clock; |

a navigation data processing means for calculating
satellite navigation data based on the processed digital
signals from the digiﬁal éignal processing means, estimating
a power break time, and generating power control signals for
use 1in providing power to the intermediate frequency
generating means and the digital signal processiﬁg means
only when satellite data required for a calculation of the
satellite navigation data is received; and

a power supply means for controlling a power supplied
to the intermediate frequency generating means and the
digital signal processing means on the basis of the power
control signals provided from the navigation data processing

means.

- 15 -
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2. The apparatus as claimed in claim 1,

the power break time of the navigation data processing
means is estimated and determined by using both the
correction of the real time clock of the digital signal
processing‘means and search of a plurality of code phase
correspondent to a pseudo_ random noise (PRN) code of

satellite data from the satellite.
3. The apparatus as claimed in claim 1 or 2,

the correction of the real time clock is performed by

using a clock source of the GPS receiver.

- 16 -
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