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In the first mixing circuit 8, the RF signal and the out- put signal of the
local oscillation circuit 7 are mixed, BACKGROUND OF THE INVENTION
and a first IF signal of 10.7 MHz is generated at the output terminal of
the first mixing circuit 8. Then the 1. Field of the Invention
5   first IF signal is mixed with the output signal of the second local
oscillation circuit 12 by the second mix- The present invention relates to
an AM radio re-  ing circuit 11, and a second IF signal of 450 kHz is
ceiver, and particularly to an AM radio receiver with  generated at the
output terminal of the second mixing no tracking error.
circuit 11. The AM radio receiver as shown in Fig. 3 in- 10  creases
selectivity with this double conversion, and is 2. Description of the Prior
Art                    able to eliminate tracking error because it has no
RF tuning circuit. Furthermore, image interference is ex- AM radio
receivers which receive an AM broad-   tremely low because the first IF
signal frequency is cast wave (RF signal) transmitted from a broadcast  set
at 10.7 MHz. station are known as described on page 73 in the   15 1988
"Sanyo Semiconductor Data Book, bipolar Inte-  Problem to be solved grated
circuits for car audio . An example of a prior art AM radio receiver is
However, because the double conversion AM ra- shown in Fig. 2, which
comprises: an antenna damp-  dio receiver as shown in Fig. 3 does not have
an RF ing circuit 2 which attenuates the RF signal received   20  tuning
circuit, there is such a problem that all signals by the antenna an RF
amplifier 5 Including an FET 3  within the reception signal band, including
interfer- which amplifies the RF signal and an AGC transistor  ence
signals, are applied to the first mixing circuit 11, 4 having the base
thereof applied with an AGC signal;  and interference signal
characteristics, and particu- an RF tuning circuit 6; a mixing circuit. 8
which mixes  larly cross modulation Interference characteristics, an RF
signal obtained from the RF tuning circuit 6 and   25  are significantly
deteriorated. a local oscillation signal obtained from the local oscil-
lation circuit 7; an IF (intermediate frequency) ampli-  SUMMARY OF THE
INVENTION fier 9 which amplifies the IF signal obtained from the mixing
circuit 8; and an AM detector 10 which detects  The present invention has
been developed with a the output signal of the IF amplifier 9 by the
amplitude   30  view to substantially solving the above described dis-
demodulation.                                      advantages and has for
its essential object to provide However, according to the prior art AM
radio re-  an improved AM radio receiver. ceiver as thus described, the
resonance frequency of  In order to achieve the aforementioned objective,
the RF tuning circuit 6 and the resonance frequency  the AM radio according
to the present invention is of the local oscillation circuit 7 must be
designed to  35  characterized by an RF circuit which generates a have a
difference equal to the frequency (450 kHz) of  tuned signal and an untuned
signal, a selector which the IF signal. Usually, in the prior art AM radio
receiv-  selectively applies to the mixing circuit one of the out- er, of
all the received frequency band (e.g., from 522  put signals from the RF
circuit, and a detector which kHz to 1602 kHz), the frequency adjustment is
made  detects whether the AM radio receiver is in an auto- only at the
tracking points (e.g., 600 kHz and 1400   40   matic tuning state. kHz).
Thus, atotherfrequencles the frequencydiffer-    AnAM radio receiver
according to the present in- ence is not precisely equal to 450 kHz.
vention during automatic tuning generates a first out- Thus, in the prior
art AM radio receiver, there  put signal from the detector, drives the
selector by have been observed such a disadvantage that a drop  said first
outputsignal, and applies an untuned signal in gain of the RF amplifier is
induced. Furthermore,  45  to the mixing circuit. Thus, automatic tuning is
accom- in a stereo AM radio receiver, such a drop in gain is  plished using
an untuned signal, and tracking error accompanied by a deterioration in
separation. Also,  can be eliminated. during automatic tuning, variations
in the stopping    Furthermore, at times other than during automat-
sensitivity may also occur. These problems are par-  ic tuning, e.g., when
tuned, the selector selects the ticularly pronounced at frequencies (522
kHz 600   50  tuned signal and applies this signal to the mixing cir- kHz)
lower than the first tracking point (600 kHz) and  cuit because a second
outputsignal is outputfrom the atfrequencies (1400 kHz - 1602 kHz) higher
than the  detector. Thus, during a tuned state, reception by the second
tracking point (1400 kHz).                  RF tuning circuit is possible
using a band restricted The untuned AM radio receiver as shown in Fig.  RF
signal, and interference characteristics, including 3 has been proposed as
one means for solving these   55  cross modulation, can be improved.
problems. In Fig. 3, the RF signal amplified by the FET 3 is applied to a
first mixing circuit 8 in an un- tuned state from the collector of the AGC
transistor4. 2 



3                   EP0426175B1                     4 BRIEF DESCRIPTION OF
THE DRAWINGS                  ter 45; 35 is a field strength detector which
detects the field strength of the reception signal; and 36 is an These and
other objects and features of the pres-  AID convertor which converts the
analog signal indi- ent invention will become clear from the following de-
cating the field strength from the field strength detec- scription taken In
conjunction with the preferred em-   5   tor 35 to a digital signal.
bodimentthereof with reference to the accompanying     The operation of
this AM radio receiver is descri- drawings throughout which like parts are
designated  bed hereinbelow. The RF signal received at the an- by like
reference numerals, and in which:          tenna 13 is applied to the FET
15 gate through a ca- Fig. 1 is a block diagram of an AM radio receiver
pacitor 37, and is amplified by the FET 15. The am- according to a
preferred embodiment of the pres-  10  plified RF signal passes the
emitter-collector path of ent invention;
the AGC transistor 16, and is in turn taken out from Fig. 2 and Fig. 3 are
block diagrams of a prior art  the RFtuning circuit 17 and furtherapplied
to the first AM radio receiver; and                          RF output
terminal 20. Fig.4 is a blockdiagram showing adetail of afirst  Because the
tuning frequency of the RF tuning switching circuit and first mixing
circuit employed   15  circuit 17 is determined by the secondary coil 21,
va- in the circuit of Fig. 1.                       riable capacity diode
38, and capacitor 39, the RF sig- nal obtained at the first RF output
terminal 20 is a DESCRIPTION OF PREFERRED EMBODIMENTS               tuned
signal and is a narrow band signal. Thus, the signal obtained from terminal
20 is referred to as a Referring to Fig. a block diagram of a preferred
20  narrow band RF signal. embodiment of the present invention is shown.
Ref-     Furthermore, the RF signal obtained at the col- erence number 13
is the antenna for receiving the  lectorof theAGC transistor 16is taken
outbythe par- broadcast wave; 14 is an RF amplifier including an  allel
circuit of coil 18 and resistance 19 as an untuned FET 15 for amplifying an
RF signal, and an AGC tran-  signal, and further applied to the second RF
output sistor 16 for effecting the automatic gain control  25  terminal 23.
This RF signal has an extremely wide (AGC) of the RF signal; 17 is an RF
tuning circuit con-  band width because it is not band width restricted.
nected to the collector of the AGC transistor 16; 18  Thus, the signal
obtained from terminal 23 is referred and 19 are a coil and resistor,
respectively, connected  to as a wide band RF signal. parallel to each
other and between the RF tuning cir-  When an automatic tuning button (not
shown) on cuit 17 and power supply (+Vcc); 20 is a first RF out-  30  the
AM radio receiver is pressed for effecting the au- put terminal connected
via a capacitor 22 to the inter-  tomatic channel selection, the PLL
circuit 32 will enter mediate tap of the secondary coil 21 serving as a
part  an automatic tuning state, and channel selection will of the RF
tuning circuit 17; 23 is a second RF output  begin. Automatic channel
selection by the PLL circuit terminal connected to one end of the coil 18
via ca-  32 varies the oscillation frequency of the first local os- pacitor
24; 25 is a selector which selects one of the   35  cillator 26 according
to the outputsignal of the PLL cir- RF output signals obtained at the first
and second RF  cult 32, and stops variation of the oscillation frequen-
output terminals 20 and 23 through taps Ta and Tb, re-  cy when a station
is detected. This method is dis- spectively; 26 is afirst local oscillator;
27 isafirst mix-  closed, for example, in U.S. Patent No. 4,048,570 to ing
circuit which mixes the RF output signal from the  Yasuaki SUMI issued
September 13,1977, and there- selector, 25 and the output signal from the
first local  40  fore, a further description therefor is omitted.
oscillator 26 and generates a first IF signal of 10.7  When the PLL circuit
32 enters the automatic tun- MHz; 28 is a second local oscillator, 29 is a
second  ing channel selection mode, the automatic channel mixing circuit
which mixes the first IF signal and the  selection detector 33 detects the
automatic tuning output signal from the second local oscillator 28 and
channel selection mode and thus provides a HIGH generates a second IF
signal of 450 kHz; 30 is an IF  45  level signal to the selector 25. Thus,
the selector 25 amplifierwhich amplifies the second IF signal; and 31
enters a first mode, so that the wide band RF signal is an AM detector
which detects the amplified IF sig-  obtained at the second RF output
terminal 23 is ap- nal by the amplitude demodulation.                 plied
to the first mixing circuit 27. The first mixing cir- Furthermore, 32 is a
PLL circuitwhich defines the  cuit 27 mixes the wide band RF signal and the
output tuning frequency of the RF tuning circuit 17 and the   50  signal of
the first local oscillator 26, and generates a oscillation frequency of the
firstlocal oscillator26; 33  first IF signal of 10.7 MHz. Atthis time, the
output sig- is an automatic channel selection detector which de-  nal
frequency of the first local oscillator 26 is deter- tects whether or not
the PLL circuit 32 is in an auto-  mined according to the control signal
applied to the matic tuning state and generates a control signal to  first
resonator 41 through a low pass filter from the switch the selector 25
accordingly; 34 is a D/Aconver-  55   PLL circuit 32, and the control
signal changes contin- tor which converts the digital tuning signal
obtained  uously according to the interstation frequency during 



from the PLL circuit 32 to an analog signal which is ap-  automatic channel
selection. plied to the RF tuning circuit 17 through a low pass fil-  The
output IF signal from the first mixing circuit 3    5                   EP
0 426 175 B1                 8 27 is applied to the second mixing circuit
29 through  to an analog signal. The analog signal is applied to the the IF
tuning circuit 42, and is mixed with the output  RF tuning circuit 17
through a low pass filter 45, so signal of the second local oscillator 28.
The 450-kHz  that the tuning frequency of the RF tuning circuit 17 second
IF signal outputfrom the second mixing circuit  is roughlytuned to the RF
signal frequency of the cur- 29 is amplified by the IF amplifier 30
including an IF   5   rently received station. After that, the tuning
frequen- tuning circuit, and is detected by the AM detector 31.  cy of the
RF tuning circuit 17 is fine-tune controlled Therefore, an AM detected
signal of the reception sig-  by a fine tuning circuit 46. nal is produced
from the outputterminal 43, and is fur-  Fine tuning circuit 46 generates,
for example, a 6- ther applied to the following stage.               bit
digital signal, which automatically and sequentially Thereafter, when the
value of the PLL circuit 32   10  changes step-by-step. Thus, 64 variations
of a digital produces a specified value and thus the first local os-
signal are sequentially generated from the fine tuning cillator 26 outputs
an oscillation signal with a speci-  circuit 46. The 6-bit digital signal
and the 4-bit digital fied frequency, the 10.7 MHz first IF signal is pro-
control signal from the PLL circuit 32 are added and duced from the first
mixing circuit 27. The 10.7 MHz  converted to an analog signal in the
D/Aconvertor 34. first IF signal passes through the IF tuning circuit 42
15  The converted analog signal is applied to the RF tun- and is applied to
the second mixing circuit 29.    ing circuit 17. Because the level of the
first IF signal is propor-  It is to be noted that in this case, the
digital signal tional to the field strength of the reception signal, It is
from the PLL circuit 32 is added as the upper four bits, possible to detect
the field strength of the reception  and the digital signal from the fine
tuning circuit 46 is signal. To this end, the first IF signal is applied to
the   20  added as the lower six bits, so that the digital signal field
strength detection circuit 35. Accordingly, the  from the PLL circuit 32 is
weighted more. field strength detection circuit 35 generates a field  The
tuning frequency of the RF tuning circuit 17 strength signal indicative of
the field strength of the  is varied according to the analog signal
generated received signal and is applied to a stop signal gener-  from the
D/Aconvertor 34, and the output signal level ator 44.
25  of the field strength detection circuit 35 varies accord- In the stop
signal generator 44, the field strength  ingly. The output signal from the
field strength detec- signal is compared with a reference voltage. If the
tion circuit 35 is converted to a digital signal by the A/D field strength
signal is greaterthan the reference vol-  convertor 36, and In turn applied
to memory 47. Mem- tage, meaning that the received signal has a strong  ory
47 has 64 storing addresses for storing 64 differ- field strength, a stop
signal is produced from the stop   30  ent field strength digital signals
in response to each signal generator 44. The stop signal is applied to the
increment of the 6-bit signal in the fine tuning circuit PLL circuit 32
which thereupon stops the channel se-  46. Thus, the digital output signals
from the A/D con- lection operation. If the output signal is less than the
vertor 36 are each stored in one of the 64 addresses reference voltage, the
stop signal is not generated.  in the memory 47. Thus, PLL circuit 32
changes the value of the output  35  When all the addresses in memory 47
are stored control signal to search and receive the next station.  with
digital signals, the fine tuning circuit 46 stops It is to be noted that in
the automatic channel se-  changing the output signal, and at the same
time, a lection state, the D/A convertor 34 is initialized and  maximum
value comparator 48 determines which of the tuning frequency of the RF
tuning circuit 17 is set  the digital signals stored in the memory 47 is
the outside the band width to prevent narrow band IF sig-  40  greatest. By
this operation, of all the fine tuning fre- nals from adversely affecting
the receiver.        quencies of the RF tuning circuit 17, a tuned frequen-
When a station is selected and received by the  cy at which the maximum
output signal is obtained is automatic channel selection operation, the
output sig-  selected. When the maximum is selected, the maxi- nal of the
stop signal generator44 causes the PLLcir-  mum value comparator48 controls
the fine tuning cir- cuit 32 to stop changing level of the output signal.
45  cult 46 to produce the 6-bit digital signal correspond- Thus, tuned
state ofthe receiver is fixed to receive the  Ing to the maximum value.
Thus, the tuning frequency selected frequency. Furthermore, since automatic
of the RF tuning circuit 17 is fixed to a specified value, tuning of the
PLL circuit 32 has stopped, the automat-  and the AM radio receiver is set
to the optimum tuning ic channel selection detector 33 produces a LOW lev-
position. el signal. Thus, the selector25 is switched to a second   50
Referring to Fig. 4 is a circuit diagram is shown mode wherein the narrow
band RF signal from the    which is an example of the selector 25 and the
first first RF output terminal 20 is selected.           mixing circuit 27
shown in Fig. 1. Reference character When the automatic tuning operation of
the PLL  Ta is a first input terminal to which is applied the nar- 



circuit 32 stops, PLL circuit 32 produces a digital con-  row band RF
signal from terminal 20 shown in Fig. 1, trol signal, for example a 4-bit
digital control signal,  55   Tb Is a second input terminal to which is
applied the that defines the tuning frequency of the RF tuning cir-  wide
band RF signal from terminal 23, and Tc Is a third cuit 17. The digital
control signal from the PLL circuit  input terminal to which is applied the
signal from the is applied to the D/A convertor 34 for the conversion
automatic channel selection detector 33. 4    7                   EP
0426175 B1                   8 Reference numbers 51, 52, 53 and 54 are
complished using the wide band RF signal. Further- switches controlled
simultaneously by the signal from  more, when tuned, interference
characteristics, in- the automatic channel selection detector 33. More
cluding mixing modulation interference, can be great- specifically, first
and second switches 51 and 52 are  ly improved because a narrow band RF
signal Is used. turned on during the automatic tuning state, and third   5
In addition, because station tuning is accomplished and fourth switches 53
and 54 are turned on when a  using both a rough tuning signal and a fine
tuning sig- station is turned. Reference numbers 55, 56, and 57  nal, more
precise tuning is possible. are first, second, and third switching
transistorswhich  Although the present invention has been fully de- operate
in accordance with the switching of the    scribed in connection with the
preferred embodiment switches 51-54. As will be described in detail later,
the   10  thereof with reference to the accompanying drawings, selector 25
produces the RF signal from a junction be-  It is to be noted that various
changes and modifica- tween resistor 66 and capacitor 49.
tions are apparent to those skilled in the art. Such The first mixing
circuit 27 comprises a mixer 58  changes and modifications are to be
understood as including first through sixth mixing transistors 59 - 64,
included within the scope of the present invention as and a bias circuit 65
which applies a bias voltage to  15  defined by the appended claims unless
they depart the base of the second mixing transistor 60. The first
therefrom. mixing circuit 27 mixes the RF signal applied to the base of the
first mixing transistor 59 and the local os- cillation signal applied from
the first local oscillator 26  Claims to the base of the third through
sixth mixing transis-  20 tors 61 - 64, and produces from output terminals
Td  1. An AM radio receiver comprising: and Te the 10.7 MHz first IF signal
which is applied to     an automatic tuning circuit (32,33) for set- the IF
tuning circuit 42 and further to the second mix-  ting an automatic tuning
mode and for producing ing circuit 29.
a first signal indicative of automatic tuning state In operation, when the
AM radio receiver is In the   25  and a second signal indicative of
non-automatic automatic tuning mode, first and second switches 51   tuning
state; and 52 are turned on and the third and fourth switches      a radio
frequency circuit (14,17) for pro- 53 and 54 are turned off, as shown in
Fig. 4. Thus, the  ducing a tuned signal and an untuned signal; third
switching transistor 57 Is biased by the first        a selector means (25)
for receiving said switching transistor 55, and the wide band RF signal  30
tuned signal and said untuned signal, selecting applied to the second input
terminal Tb is applied to  said tuned signal when said second signal is
pro- the base of the first mixing transistor 59 through the  duced from
said automatic tuning circuit, select- base-emitter of the third switching
transistor 57 and  ing said untuned signal when said first signal is
resistor 66.                                           produced, and
producing a selected signal; and As described with reference to Fig. 1
above, be-  35     an intermediate frequency signal generat- cause the
tuning frequency of the RF tuning circuit 17  ing means (26-29) for
producing an intermediate is set outside the tuning frequency, the narrow
band  frequency signal based on the selected signal. RF signal is
attenuated approximately 40 dB and has no affect on the circuit operation.
Therefore, the wide  2. An AM radio receiver as claimed in Claim 1, fur-
band RF signal and the output signal of the first local  40  ther
comprising: oscillator 26 are mixed in the first mixer 58 during the    a
field strength detecting means (35) for automatic tuning mode.
detecting the field strength of the received signal; Next, when the AM
radio receiver is in a tuned     and state, the first and second switches
51 and 52 are          a fine tuning means (46) for effecting a turned off,
and the third and fourth switches 53 and   45  fine tuning in said radio
frequency circuit (14,17) 54 are turned on. Thus, the second switching
transis-  in compliance with the detected field strength so tor 56 becomes
on, and the wide band RF signal ap-    as to terminate the tuning when the
output signal plied to the second input terminal Tb is attenuated ap-  of
the field strength detecting means (35) is max- proximately 40 dB by the
low emitter impedance of     imum. the second switching transistor 56.
Therefore, the   so 



narrow band RF signal applied to the first input termi-  3. An AM radio
receiver as claimed in Claim 2, nal Ta is applied to the base of the first
mixing tran-  wherein said fine tuning means (46) comprises: sistor 59, and
the narrow band RF signal and the out-       a finetuning positionsetting
meansforse- put signal of the first local oscillator 26 are mixed in
quentially and finely changing the tuned position; the first mixer 58.
55            a memory means (47) for storing a signal As described
hereinabove, an AM radio receiver     indicative of the field strength in
response to according to the present invention can eliminate      each
change of the fine tuning position; tracking error because automatic tuning
can be ac-          a maximum selecting means (48) for se- 5    7
EP0426175B1                      8 Reference numbers 51, 52, 53 and 54 are
complished using the wide band RF signal. Further- switches controlled
simultaneously by the signal from  more, when tuned, interference
characteristics, in- the automatic channel selection detector 33. More
cluding mixing modulation interference, can be great- specifically, first
and second switches 51 and 52 are  ly improved because a narrow band RF
signal is used. turned on during the automatic tuning state, and third   5
In addition, because station tuning is accomplished and fourth switches 53
and 54 are turned on when a  using both a rough tuning signal and a fine
tuning sig- station is turned. Reference numbers 55, 56, and 57  nal, more
precise tuning is possible. are first, second, and third switching
transistors which  Although the present invention has been fully de-
operate in accordance with the switching of the     scribed in connection
with the preferred embodiment switches 51-54. As will be described in
detail later, the   10  thereof with reference to the accompanying
drawings, selector 25 produces the RF signal from ajunction be-  it is to
be noted that various changes and modifica- tween resistor 66 and capacitor
49.                 tions are apparent to those skilled in the art. Such
The first mixing circuit 27 comprises a mixer 58  changes and modifications
are to be understood as including first through sixth mixing transistors 59
- 64,  included within the scope of the present invention as and a bias
circuit 65 which applies a bias voltage to  15  defined by the appended
claims unless they depart the base of the second mixing transistor 60. The
first  therefrom. mixing circuit 27 mixes the RF signal applied to the base
of the first mixing transistor 59 and the local os- cillation signal
applied from thefirst local oscillator 26  Claims to the base of the third
through sixth mixing transis-  20 tors 61 - 64, and produces from output
terminals Td  1. An AM radio receiver comprising: and Te the 10.7 MHz first
IF signal which is applied to      an automatic tuning circuit (32,33) for
set- the IF tuning circuit 42 and further to the second mix-  ting an
automatic tuning mode and for producing ing circuit 29.
a first signal indicative of automatic tuning state In operation, when the
AM radio receiver is in the   25  and a second signal indicative of
non-automatic automatic tuning mode, first and second switches 51
tuning state; and 52 areturned on and the third andfourth switches
a radio frequency circuit (14,17) for pro- 53 and 54 are turned off, as
shown in Fig. 4. Thus, the  ducing a tuned signal and an untuned signal;
third switching transistor 57 is biased by the first         a selector
means (25) for receiving said switching transistor 55, and the wide band RF
signal  30  tuned signal and said untuned signal, selecting applied to the
second input terminal Tb is applied to   said tuned signal when said second
signal is pro- the base of the first mixing transistor 59 through the
duced from said automatic tuning circuit, select- base-emitter of the third
switching transistor 57 and   ing said untuned signal when said first
signal is resistor 66.                                            produced,
and producing a selected signal; and As described with reference to Fig. 1
above, be-  35      an intermediate frequency signal generat- cause the
tuning frequency of the RF tuning circuit 17  ing means (26-29) for
producing an intermediate is set outside the tuning frequency, the narrow
band   frequency signal based on the selected signal. RF signal is
attenuated approximately 40 dB and has no affect on the circuit operation.
Therefore, the wide  2. An AM radio receiver as claimed in Claim 1, fur-
band RF signal and the output signal of the first local  40  ther
comprising: oscillator 26 are mixed in the first mixer 58 during the     a
field strength detecting means (35) for automatic tuning mode.
detecting thefield strength of the received signal; Next, when the AM radio
receiver is in a tuned      and state, the first and second switches 51 and
52 are           a fine tuning means (46) for effecting a turned off, and
the third and fourth switches 53 and   45  fine tuning in said radio
frequency circuit (14,17) 54 are turned on. Thus, the second switching
transis-  in compliance with the detected field strength so tor 56 becomes
on, and the wide band RF signal ap-      as to terminate the tuning when
the output signal 



plied to the second input terminal Tb is attenuated ap-  of the field
strength detecting means (35) is max- proximately 40 dB by the low emitter
impedance of      imum. the second switching transistor 56. Therefore, the
50 narrow band RF signal applied to the first input termi-  3. An AM radio
receiver as claimed in Claim 2, nal Ta is applied to the base of the first
mixing tran-  wherein said fine tuning means (46) comprises: sistor 59, and
the narrow band RF signal and the out-       a fine tuning position setting
means for se- put signal of the first local oscillator 26 are mixed in
quentially and finely changing the tuned position; the first mixer 58.
55            a memory means (47) for storing a signal As described
hereinabove, an AM radio receiver      indicative of the field strength in
response to according to the present invention can eliminate        each
change of the fine tuning position; tracking error because automatic tuning
can be ac-           a maximum selecting means (48) for se- 5    9
EP 0 426 175 B1                10 lecting the maximum of the stored field
strength  stand mit automatischer Abstimmung anzeigt, signal and for
reading the fine tuned position cor-  und eines zweiten Signals, das elnen
Betriebszu- responding to said maximum of the stored field    stand mit
nichtautomatischer Abstimmung an- strength signal, whereby said radio
frequency cir-  zeigt; cuit (14,17) is finely tuned to a position providing
5  einer Radlofrequenzschaltung (14, 17) the maximum field strength signal.
zum Erzeugen eines abgestimmten Signals und eines nichtabgestimmten
Signals; 4. An AM radio receiver as claimed in Claim 2,             einer
Selektoreinrichtung (25) zum Emp- wherein said fine tuning means (46)
further com-  fangen des abgestimmten Signals und des nicht- prises:
10      abgestimmten Signals, zur Selektion des abge- a first D/Aconvertor
(34) for digital-to-ana-  stimmten Signals, wenn das zwelte Signal von log
converting a rough frequency information sig-  der
Automatikabstimmschaltung erzeugt wird, nal obtained from said automatic
tuning circuit   und zur Selektion des nichtabgestlmmten Si- (32,33);
gnals, wenn  das erste  Signal von  der a second D/A convertor (34) for
digital-to-  15  Automatikab-. stimmschaltung erzeugtwird, und analog
converting a fine frequency information    zum Erzeugen eines selektlerten
Signals; und signal obtained from said fine tuning means; and        einer
Zwischenfrequenzsignalerzeugungs- an addermeans (34) for adding output sig-
einrichtung (26-29) zum Erzeugen eines Zwi- nals of said first and second
D/A convertors.     schenfrequenzsignals, das auf dem selektierten 20
Signal baslert. 5. An AM radio receiver as claimed in Claim 1, wherein said
intermediate frequency signal gen-  2. AM-Radioempfinger nach Anspruch 1,
des wei- erating means (27) comprises:                     teren versehen
mit a first mixing means (27) for mixing said         einer
Feldstirkenbestimmeinrichtung (35) selected signal from said selector means
(25)  25  zum Bestimmen der Feldstarke des empfange- and a first
oscillation signal from a first local os-  nen Signals; und cillation
circuit (26) and for producing a first inter-  einer Feinabstimmeinrichtung
(46) zum mediate frequency signal; and                      Bewirken elner
Feinabstimmung in der Radlofre- a second mixing means (29) for mixing
quenzschaltung (14,17) in Obereinstimmung mit said first intermediate
frequency signal and a   30  der bestimmten Feldstirke, um so den Abstimm-
second oscillation signal from a second local os-  vorgang zu beenden, wenn
das Ausgangssignal cillation circuit (28) and for producing a second in-
der Feldstirkenbestimmeinrichtung (35) einen termediate frequency signal.
Maximalwert aufwelst. 6. An AM radio receiver as claimed in Claim 1,  35
3. AM-Radioempfinger nach Anspruch 2, In dem wherein said radio frequency
circuit (14,17) com-  die Felnabstimmeinrichtung (46) enthilt: prises:
eine  Felnabstimmungsstellung-Einstell- an FET (15) for amplifying the
received      einrichtung zum sequentiellen feinen Verindern signal;
der abgestimmten Position; an AGC circuit including a transistor (16)  4o
eine Speichereinrichtung (47) zum Spei- which is connected in a cascade
manner to said     chern eines Signals, das die Feldstarke anzeigt, FET
(15); and                                     In Antwort auf jede Anderung
der Feineinstel- first (21) and second (19) loads serially
lungsposition; connected to a collector of said transistor, said       elne
Maximalwertselektiereinrichtung (48) first load Inductively connected to a
tuning circuit  45  zum Selektieren des Maximalwertes des gespel- 



(38,39) to produce a tuned output signal there-   cherten
Feldstirkensignals und zum Erkennen from, and said second load (19)
connected to a    der Feineinstel-lungsposition enteprechend dem coil means
(18) to produce an untuned signal      Maximalwert des gespeicherten
Feldstsrken- from said second load.                            signals,
wobei die Radiofrequenzschaltung (14, 50      17) auf eine Position
feineingesteilt wird, in der das maximale FeldstArkensignal geliefert wird.
Patentanspruche 4. AM-Radioempfanger nach Anspruch 2, in dem i.
AM-Radloempfinger mit:                             die
Feineinstellelnrichtung (46) des weiteren ent- elner automatischen
Abstimmschaltung  55     halt (32, 33) zum Einstellen eines
Betriebszustands          einen ersten DJA-Wandler (34) zum Digi- mit
automatischer Abstimmung und zum Erzeu-       tal-nachanalog-Umwandeln
eines groben Fre- gen eines ersten Signals, das den Betriebszu-
quenzinformationssignals, das von der Schal- 6 11|1111 111111 11111 1111
111 U    11                 EP0426175B1                    12 tung (32, 33)
fur die automatische Abstimmung    d'accord automatique, s6lectlonnant
ledit signal erhalten wird;                                   non accorde
lorsque ledit premier signal eat pro- einen zweiten D/A-Wandler (34) zum
Digi-    duit et produlsant un signal s61ectionn6; at
tal-nachanalog-Umwandeln eines feinen Fre-             un signal de
frequence interm6diaire g6- quenzinformationssignals, das von der Feinein-
5  nerant un moyen (26 A 29) pour produire un signal stellungseinrichtung
erhalten wird; und          de friquence interm6diaire bas6 sur le signal
se- eine Addiervorrichtung (34) zum Addieren   lectionne. von
Ausgangssignalen des ersten und zweiten D/A-Wandlers.
2. Recepteur radio AM selon la revendication 1, to     comprenant en outrs:
5. AM-Radioempfanger nach Anspruch 1, in dem              un moyen de
d6toction d'intbnsite de die Einrichtung (27) zur Erzeugung sines Zwi-
champ (35) pour detecter I'intensit6 de champ du schenfrequenzsignals
enthilt                     signal recu ; et sine ersat Mischeinrichtung
(27) zum Ml-         un moyen de riglage fin (46) pour effec- schen des
selektiertbn Signals von der Soldkti-  15  tuer un reglage fin dans ledit
circuit haute fre- onseinrichtung (25) mit sinem ersten Schwin-     quence
(14, 17) conform~ment A l'intensite de gungssignal von einer ersten
Oszlllatorschaltung  champ ddtectde afin de terminer l'accord lorsque (26)
und zum Erzeugen sines ersten Zwischen-     le signal de sortie du moyen de
d6tection d'intbn- frequenzsignals; und                             sit6 de
champ (35) est maximum. sine zweite Mischschaltung (29) zum Mi-  20 schen
des ersten Zwischenfrequenzsignals mit  3. Recepteur radio AM selon la
revendication 2, elnem zwelten Schwingungssignal von einer        dans
loquel lWdit moyen d'accord fin (46) zweiten Oszillator-schaltung (28) und
zum Er-    comprend: zeugen sines zweiten Zwischenfrequenzsignals.
un moyen d'6tablissement de position 25     d'acoord fin pour modifier
s6quentiellement et 6. AM-Radioempfanger nach Anspruch 1, in dem
d'une maniere fine la position accord6se; die Radiofrequenzschaltung
(14,17) enthalt:            unmoyendememoire(47)pourstockerun einen FET
(15) zum Verstirken des emp-      signal indicatif de l'intensit6 de champ
en repon- fangenen Signals;                                se A chaque
changement de la position d'accord sine AVR-Schaltung mit oinem Transistor
3o  fin; (16), der nach Art einer Kaskade mit dem FET           un moyen de
selection de maximum (48) (15) verbunden ist; und
pour s~lectionner Is maximum du signal d'intbn- oenen ersten (21) und elnen
zwoiten (19)    site de champ stocke et pour lire la position ac-
Verbraucher, die In Sene mit einem Kollektor des  cordee d'une maniere fine
correspondant audit Transistors geschaltot sind, wobei der erste Ver-  35
maximum du signal d'intensite de champ stocks, braucher induktiv mit einer
Abstimmschaltung     de tells sorts quo ledit circuit haute frequence
(38,39) verbunden bst, um sin abgestimmtes Aus-  (14, 17) est accorde d'une
manibre fine jusqu'A gangssignal daraus zu erzeugen, und derzweite    une
position fournissant le signal d'intensit6 de Verbraucher (19) mit einer
Spuleneinrichtung     champ maximum. (18) verbunden ist, um sin
nichtabgestimmtos Si-  40 gnal zu erzeugen.                             4.
Receptsur radio AM selon la revendication 2, 



dans lsquel ledit moyen d'accord fin (46) comprend en outre: Revendicatlons
un premier convertisseur N/A (34) pour la 45     conversion
num6riquelanalogique d'un signal 1. Racepteur radio AM comprenant:
d'information de frequence approximative obtb- un circuit d'accord
automatique (32, 33)    nu A partir dudit circuit d'accord automatique (32,
pour etablir un mode d'accord automatique et     33); pour produire un
premier signal indicatifd'un 6tat     un second convertissour N/A pour la
d'accord automatique et un second signal indica-  so  conversion
numeriquesanalogique d'un signal tif d'un etat d'accord non automatique;
dinformation de frequence fine obtbnu A partir un circuit haute fr6quence
(14, 17) pour    dudit moyen d'accord fin; et produire un signal accorde et
un signal non accor-     un moyen d'addition (34) pour additionner de ;
des signaux de sortie desdits premier et second un moyen de selectbur (25)
pour recevoir  s5  convertisseurs N/A. ledit signal accorde et ledit signal
non accorde, selectionnant ledit signal accorde lorsque ledit  5. Recepteur
radio AM selon la revendication 1, second signal eat produit A partir dudit
circuit  dane lequel ledit moyon de generation de signal 7 *C   L  N   S*
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interm6diaire (27) comprend: un premier moyen de melange (27) pour melanger
ledit signal s6lectionne provenant dudit                       *   c  l
moyen des6lection (25) etun premiersignal d'os- cilation provenant d'un
premier circuit d'oscilla-   5 tion locale (26), et pour produire un
premiersignal de frequence intermediaire ; et un second moyen de m6lange
(29) pour melanger ledit premier signal de frequence inter- m6diaire et un
second signal d'oscillation prove-  io nant d'un second circuit
d'oscillation locale (28), et pour produire un second signal de fr6quence
intermediaire. 6. Rhceptsur radio AM selon Ia revendication 1,  15 dans
lequel ledit circuit haute fr6quence (14, 17) comprend: un FET (15) pour
amplifier le signal rocu; un circuit AGC incluant un transistor (16) qui
est connecte en cascade audit FET (15); et   20 des premibre (21) etseconde
(19) charges connect6es en sele A un collecteur dudit transis- tor, ladite
premiere charge etant connectee d'une maniere inductive a un circuit
d'accord (38, 39) afin de produire un signal de sortie accorde A par-  25
tirde celui-cl, et ladite seconde charge (19) etant connectee A un moyen de
bobine (18) pour pro- duire un signal non accorde A partir de ladite se-
conde charge. 30 35 40 45 50 55    


