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Document DE-A-3,504,060 describes a radio which uses automatic transmitter
identification, and The present invention relates generally to radio  has
in memory the programme structures of a receivers and, more particularly,
to a radio receiver  number of transmitters, and a knowledge of the by
which a listener can readily select a target   5   types of the programmes.
When an operating ele- padcasting station without knowing the frequency
ment, e.g. a button, is used which is allocated to a the broadcasting
station or its broadcasting time.  certain type of programme, e.g. a news
pro- Overseas broadcasts are generally performed     gramme, the radio
searches the programme struc- by use of a shortwave band. In some
broadcasting   tures to find the programme of that type which stations, the
broadcasting schedule is determined   10  starts nearest to the present
time. as shown, for example, in Fig. 1. In Fig. 1, hatched   Document
DE-A-2,843,215 describes a radio portions represent time periods in which
the broad-  receiver, specifically a shortwave receiver, which casts are
performed. In this example, during the   uses two receiving sections to
determine and re- time period T1, two broadcast waves of frequen-    member
when two or more frequencies allocated to cies fl and f2 are employed to
broadcast the same   15  the same broadcasting station are used for the
radio program (the same content); during the time  same broadcast. period
T2, the broadcast wave of frequency f2 is      It is an object of the
present invention to pro- employed to broadcast the next radio program; and
vide an improved radio receiver that eliminates the during the time period
T3, the broadcast wave of   defects or inadequacies encountered with the
prior frequency f3 is employed to broadcast a different  20  art. radio
program. Accordingly, when a user wants to       More specifically, it is
an object of the present listen to the radio program transmitted during the
invention to provide a radio receiver by which a time period T1, the user
can select one optimum    listener can readily select a target broadcasting
frequency of the frequencies f1 and f2 and can     station without knowing
the frequency of the broad- listen to the selected radio program. Further,
during   25  casting station at a particular broadcasting time. the time
periods T2 and T3, the listener can selec-   It is another object of the
present invention to tively listen to a desired one of the radio programs
provide a radio receiver that enables beginners or because different radio
programs are broadcast     listeners In general to listen to a desired
overseas using the broadcast waves of frequencies f2 and f3  radio
broadcast with ease. during the time periods T2 and T3.            30
According to the present invention there is According to the
above-mentioned radio broad-   provided a radio receiver comprising:
casting system  in which a certain broadcasting        phase locked loop
means for generating an station performs radio broadcasts in different time
output oscillation signal; periods by utilizing a plurality or frequencies,
dedi-  means responsive to the output oscillation sig- cated listeners or
those with some expertise in the   35  nal for receiving and
frequency-converting a radio use of shortwave radio can enjoy the benefits
of   broadcast; such a radio broadcasting system  because they         a
memory having a data table including broad- remember the broadcast
frequencies and broad-      casting station identification data and
frequency cast times on the basis of their experience. It is,  data,
however, frequently observed that beginners or or-  40  a timer for
generating time data; and dinary listeners are perplexed by the operation
of     a user operable key for selecting a broadcast- shortwave radio
broadcasting stations so that they  ing station; wherein in use: cannot
listen to the desired radio broadcast without  frequency data is read out
of said data table on difficulty because they are required to make a
the basis of and corresponding to input data and channel selection on the
basis of the broadcast  45  supplied to said phase locked loop means,
where- time schedule shown in Fig. 1. Further, the manu-  by a
predetermined frequency indicated by said facturers that make radio
receivers for receiving  frequency data is selected; overseas radio
broadcasts must prepare similar         characterised in that the data
table further in- time schedules for the convenience of those who    cludes
broadcasting time data, the frequency data buy and use the radio receivers.
so  being the data necessary for receiving a predeter- Various devices have
been described which       mined radio broadcast at a predetermined broad-
might be considered relevant to this problem.      casting time, the
identification data being for a The Patent Abstract of Japan of JP-A-56 87
plurality of stations each of which broadcasts on 940 describes a radio
which may be programmed      two or more frequencies; in that to turn on at
various times to receive different or  55  in response to operation of said
key by the similar channels. The prior art portion of claim 1 is  user, the
selection of said broadcasting station and based upon the document.
said time data are supplied to said data table as said input data and by
further comprising means 2    



3                 EP 0 370 797 B1                    4 for supplying to the
phase locked loop a frequency  controlled oscillator (VCO) 11 derives an
oscillation on which the selected broadcasting station is trans-  signal So
having a frequency fo which is expressed mitted at the same or a later
time.                by the following equation The foregoing and other
objects, features and advantages of the present invention will be appar-
5   fo = fr + 450 (kHz)  (1) ent in the following detailed description of
the pre- ferred embodiments thereof when read in conjunc-   This signal So
is supplied to the mixer circuit 4 as tion with the accompanying drawings,
in which the  a local oscillation signal, whereby the signal Sr is same
reference numerals are used to identify the   converted to an intermediate
frequency signal Si same or similar parts in the several views.   l0
having a frequency of 450 kHz. This signal Si is Fig. 1 is a schematic
diagram of a radio broad-  supplied through an intermediate frequency am-
casting schedule, to which reference will be     plifier 5 to an AM
detecting circuit 6, from which made in explaining how to select and listen
to a  there is derived an audio signal. This audio signal desired radio
broadcast;                        is supplied through a low frequency
amplifier or an Fig. 2 is a block diagram showing a first em-   15  audio
amplifier 7 to a speaker 8. bodiment of a radio receiver constructed in ac-
The VCO 11 and circuits 12, 13, 14 and 15 cordance with the present
invention;             constitute a phase locked loop (PLL) circuit 10.
Fig. 3 is a schematic representation of a broad-  More specifically, the
signal So from the VCO 11 is casting frequency assignment, to which refer-
supplied to a variable frequency dividing circuit 12 ence will be made in
explaining the operation of  20  and is thereby frequency-divided by N. The
fre- the radio receiver shown in Fig. 2;              quency-divided signal
is then supplied to the phase Fig. 4 is a flowchart of a program which is
comparing circuit 13, and the reference oscillating stored in a read only
memory of the radio re-    circuit 14 produces a reference oscillation
signal ceiver of Fig. 2 and to which reference will be  Sp having a
reference frequency of 5 kHz which in made in explaining the operation of
the same;  25  also supplied to the phase comparing circuit 13. Fig. 5 is a
schematic representation of a data   The phase comparing circuit 13
phase-compares table which is stored in a read only memory of   the
frequency-divided signal and the oscillation sig- the radio receiver of
Fig. 2 and to which refer-  nal Sp, and the compared output therefrom is
sup- ence will be made in explaining the operation of  plied through the
low-pass filter 15 to the VC0 11 the same;
30  as its control voltage. The output from the low-pass Figs. 6A-6D are
schematic representations to    filter 15 is supplied also to the mixer or
tuning which reference will be made in explaining ex-   circuit 2 as a
channel-selection voltage. amples of displays made on a liquid crystal
Accordingly, in the stationary state, the fre- display device of the radio
receiver of the      quency of the frequency-divided signal from the
present invention;                          35  frequency-dividing circuit
12 is equal to that of the Fig. 7 is a flowchart to which reference will be
oscillation signal So so that the frequency of the made in explaining the
operation of the present  oscillation signal So is expressed by the
following invention;                                       equation Fig. 8
is a block diagram showing a radio re- ceiver according to a second
embodiment of the   40  fo + 5 (kHz) x N   (2) present invention; and Fig.
9 (formed of Figs. 9A and 9B to permit the  In that event, equation (1) is
established. use of a suitably large scale) is a flowchart to    Therefore,
as shown on the first line of Fig. 3, if which reference will be made in
explaining the  the frequency-dividing ratio N is changed by "1" operation
of the second embodiment.         45  each in a range of 411 to 6089, then
the local The present invention will hereinafter be de-   oscillation
frequency fo will be changed by an scribed with reference to the drawings.
interval of 5 kHz in a frequency range of 2055 kHz Fig. 2 shows the general
or overall construction  to 30445 kHz as shown on the second line of Fig.
of the radio receiver according to a first embodi-  3. Thus, the receiving
frequency fr is changed by ment of the present invention.                50
an interval of 5 kHz in a frequency range of 1605 In Fig. 2, it will be
seen that a broadcast signal  kHz to 29995 kHz in response to the
frequency- is received at an antenna 1 and is fed to an       dividing
ratio N as shown on the third line of Fig. 3. antenna tuning circuit 2. The
antenna tuning circuit   The frequency-dividing ratio N is set in the 2 of
the example is of an electronic tuning type and  frequency dividing circuit
12 by a microcomputer derives a desired AM broadcast signal Sr having a
55  20 which is used to control the whole system. The frequency fr.
microcomputer 20 may comprise an M-50932 pro- This signal Sr is supplied
through a high fre-  duced by Mitsubishi Electric Corporation for the
quency amplifier 3 to a mixer circuit 4. A voltage-  channel-selection
system, and an M-34200 pro- 3    



5                 EP 0 370 797 B1                  6 duced by Mitsubishi
Electric Corporation for the     In Fig. 4, after a power switch (not
shown) is timer system.                                     turned ON, the
processing by the CPU 21 begins More specifically, in the microcomputer 20,
ref-  with step 41 of the routine 40A, and the routine erence numeral 21
designates a central processing  proceeds to step 42. At step 42, the
last-station unit (CPU) of, for example, 4 bits, 22 a read only   5   data
is raid out of the RAM 25, i.e. station name emory (ROM) that stores a
program shown in        data BRDC of the broadcasting station (BBC, VOA,
Fig. 4, 23 a random access memory (RAM) used      etc.) which was selected
just before the power as a work area, 24 a read only memory (ROM) that
switch was last turned OFF, is read out from the stores a data table shown
in Fig. 5, and 25 a     RAM 25. Then the routine proceeds to the next
nonvolatile RAM  that stores "last-station" data  10  step 53, whereat time
data TIME indicating the (data indicating the name of a station that was
present time is generated from the timer 34. being received when the power
source of the radio    At the next step 54, the data table DTBL is receiver
was last turned OFF). Further, in Fig. 2,  checked on the basis of station
name data BRDC reference numerals 31 and 33 designate ports, 34  and time
data TIME, and the appropriate frequen- a timer (timer circuit), and 35 a
driver for driving a   15  cy-dividing ratio N is obtained in accordance
with liquid crystal display (LCD) device 39. The LCD  the data BRDC and
TIME. In this case, the fre- device 39 indicates the station name,
receiving   quency-dividing ratio N is obtained according to frequency fr
and the like in a digital fashion. These  the following rule: circuits 22
to 25 end 31 to 35 are connected to the  When the broadcasting schedule of
the broad- CPU 21 via a system bus line 26.             20  casting
station, indicated by station name data The data table DTBL written in the
ROM 24      BRDC, is presented as, for example, shown in Fig. has the
following contents, which will be described  1, if the time data TIME
indicates a time t1 within with reference to Fig. 5.
the period T1, then a frequency-dividing ratio N will As Fig. 5 shows, data
are classified to provide  be obtained so as to receive one of the
frequencies data corresponding to each broadcasting station.  25  f1 and f2
broadcast during the period T1 including Also, for each group of
broadcasting stations (Brit-  the time t1. For example, the frequency f1
may be ish Broadcasting Corporation (BBC), Voice of      selected. The
selection of the frequency f2 will be America (VOA), etc.), predetermined
numbers of    described later. If on the other hand the time data sets of
station name data BRDC, broadcast start   TIME indicates a time t2 that is
located between time data BGNT, end time data ENDT thereof and   30  the
periods T1 and T2, then a frequency-dividing frequency-dividing ratio N
corresponding to fre-  ratio N will be obtained so as to receive the fre-
quency fr broadcast during the periods of time    quency f2 of the period
T2, which is the first delimited by BGNT and ENDT are written in the
broadcasting period after the time t2, even though data table DTBL.
However, the frequency fr may   the time t2 is located nearer to the period
T1 than not be directly written in the data table DTBL   35  it is to the
period T2, as shown in Fig. 1. Further, if because the frequency-dividing
ratio N is written  the time data TIME indicates a time t3 included in
therein as frequency data.                        both the periods T2 and
T3, then a frequency- The port 31 (Fig. 2) is connected with two pairs
dividing ratio N will be obtained so as to receive of keys Kn, Kb; and Ku,
Kd each of which is a non-  the frequency f3 of the one of the periods T2
and lock type push switch. The keys Kn, Kb are chan-  40  T3 whose ending
time is the later. nel-selection keys for selecting broadcasting sta-   At
step 54, the frequency-dividing ratio N is tions, and the keys Ku, Kd are
frequency keys for  obtained together with the time data BGNT and selecting
the frequency fr (radio program) of the  ENDT forming a pair with the
frequency-dividing selected broadcasting station.                    ratio
N. The routine then proceeds to step 55. The RAM 25 is constructed as a
nonvolatile  45    At step 55, a receiving frequency fr is cal- memory,
backed up by a battery, so that its con-  culated from the
frequency-dividing ratio N by use tents are preserved when the radio
receiver is    of equations (1) and (2). Then the frequency fr, the turned
OFF. The timer 34 always keeps track of    time data BGNT, ENDT, and the
station name data the time regardless of the operating state of the  BRDC,
each of which is obtained at step 54, are radio receiver. Further, the LCD
driver 35 is adapt-  50  written in the display address DSPA of the RAM ed
to read data from a display address DSPA in    23. Therefore, the LCD
device 39 displays the the addresses of the RAM 23 and to convert the
station name BRDC, the broadcasting times BGNT, same into display data.
This display data is sup-  ENDT, and the receiving frequency fr on the
basis plied to the LCD device 39.                       of the data written
in the RAM 23 in a digital The apparatus described above receives the   55
fashion as shown in Fig. 6A. Simultaneously, the radio broadcasting program
in accordance with a   current time (e.g., 20:15 Japan standard time) is
routine 40A of a flowchart forming Fig. 4.        displayed on the LCD
device 39 on the basis of the time data TIME of the timer 34. 4    



7                EP 0 370 797 B1                    8 More specifically, as
shown in Fig. 6A, the last-  is determined by the CPU 21 whether or not any
of station data is "BBC" and the current time is    the keys Kn, Kb; and
Ku, Kd are depressed. If it is "20:15 JST," whereby the group of "BBC" is
se-    determined that they are not depressed, as repre- lected from the
data table DTBL (Fig. 5) and third  sented by a NO at step 51, then steps
51, 61, 71 data (data on the third line), i.e. "BBC," "2000,"   5   and 81
are repeated and the radio receiver of this "2030," and "2481," are derived
from the data    embodiment waits for the key input by one of the table
DTBL. Then a receiving frequency "11955     keys Kn to Kd. During the
period in which the radio kHz" (= fr) is calculated from these data, i.e.
receiver awaits such a key input, the radio receiver station name "BBC,"
broadcasting time "20:00 -    is continuously set in the receiving mode for
re- 20:30" and data "2481 " (= N), and is displayed on  10  ceiving the
broadcasting station and the frequency the LCD device 39 (Fig. 6A).
Further, the current  of that station selected at step 59, or the radio
time "20:15 JST" counted by the timer 34 is also  receiver is set in the
standby mode awaiting the displayed on the LCD device 39.
start of broadcasting. As Fig. 4 shows, the processing by the CPU 21
When the radio receiver is set in the standby then proceeds from step 55 to
the next decision   15  mode, the program cycles through steps 51, 61, 71
step 56. At step 56, it is determined by the CPU 21  and 81, awaiting
depression of one of the keys Kn, whether or not the broadcasting is being
performed  Kb, Ku, Kd. If the "next-station" key Kn is de- at the present
time via the frequency fr selected at  pressed, this is identified by a YES
at step 51, and step 54. In other words, it is determined whether  the
routine proceeds from step 51 to step 52. At BGNT [err] TIME [err] ENDT
(condition at times t1 and   20  step 52, the station name data BRDC up to
that t3 of Fig. 1) is satisfied or whether TIME < BGNT  time is incremented
from the station name data of or TIME > ENDT (condition at time t2 of Fig.
1) is  the corresponding group to the station name data satisfied. If a YES
is obtained at step 56, then the  of the next group so that the station
name data routine proceeds from step 56 to step 57. At step  BRDC of the
broadcasting station, which was re- 57, the LCD device 39 displays "now
receiving" as  25  presented as "BBC" in Fig. 5, may be incremented shown
in Fig. 6A. If a NO is supplied as an output  to present "VOA" of the next
group. If the station at step 56, then the routine proceeds to step 58,
name BRDC of the broadcasting station up to that whereat the LCD device 39
displays "standby      time is the station name data of the last group on
mode" as shown in Fig. 6C.                        the data table DTBL, then
the station name data of The processing by the CPU 21 proceeds from   30
the next group will become the station name of the step 57 or 58 to the
next step 59, whereat the    first group, i.e. "BBC" in Fig. 5. In other
words, the frequency-dividing ratio N obtained at step 54 is  data table is
in effect circular or endless. set in the frequency-dividing circuit 12.
Therefore,  Then the routine proceeds from step 52 to step from the time at
which the step 59 is executed, the  53. Accordingly, in steps 53 to 59, the
current or radio receiver of this embodiment is set in the   35  next
broadest frequency of the next broadcasting channel selection state for
selecting the broadcast-  station is selected. For example, if the
"next-sta- ing station and the frequency now displayed on the  tion" key Kn
is depressed under the condition that LCD device 39. If broadcasting is
performed (at  the "BBC" is received as shown in Fig. BA, then times t1, t3
and so on), it can be received. If on the  the next station "VOA" will be
selected and the other hand the broadcasting is not yet performed   40
frequency "15160 kHz" on which the broadcasting or the time is before the
broadcasting (at time t2  is performed at that time will be selected and
and so on), the radio receiver is set in the standby  received as shown in
Fig. 6D. mode awaiting the start of broadcasting.             Similarly,
each time the "next-station" key Kn Accordingly, when the power switch of
the ra-  is depressed, the next broadcasting station is se- dio receiver is
turned ON, the receiver is automati-  45  lected from the data table DTBL
of Fig. 5, and the cally tuned to the frequency of the current or next
current or next broadcast frequency of that station broadcast of the
station previously selected. When  is selected. the broadcast commences,
the listener will be able   When the radio receiver is set in the standby
to listen to it. Further, the broadcasting station  mode awaiting a key
input at steps 51, 61, 71 and name and the like are displayed as shown, for
so  81 and the "preceding-station" key Kb, for exam- example, in Fig. 6A.
pie, is depressed, the depression of the key Kb is The processing by the
CPU 21 proceeds from     identified at decision step 61. If a YES is
obtained step 59 to step 49, and in step 49, the station   at step 61, then
the routine proceeds to step 62. At name BRDC of the broadcasting station
now se-     step 62, the station name data BRDC is decremen- lected at step
49 is written in the RAM 25 as the   55  ted from the station name data of
the present last-station data.                                group to the
station name data of the preceding The processing by the CPU 21 proceeds
from     group so that the station name data "VOA" of the step 49 to the
next decision step 51. At step 51, it  present group is changed to "BBC" of
the preced-    9                 EP 0 370 797 Bl                   10 



ing group as shown in Fig. 5. If the station name  mented to the next
frequency of that broadcasting data BRDC indicates the station name data of
the  station without changing the broadcasting station. first group of the
data table DTBL, then the station  When the radio receiver is set in the
standby name data of the next group (i.e., after decremen-  mode awaiting a
key input at steps 51, 61, 71 and ting) will become the station name data
of the last   5   81 and the "down" key Kd, for example, is de- oup of the
data table. In other words, as indicated  pressed, then the depression of
the "down" key Kd above, the data table is in effect circular or end-  will
be identified at step 81, and the routine pro- less.
ceeds from stop 81 to step 82. At step 82, if the Then, the routine
proceeds from step 62 to     broadcasting station and the frequency
received up step 53. Accordingly, in steps 53 to 59, the current  io  to
that time are "BBC" and "15360 kHz" at "20:00 or next broadest frequency of
the preceding broad-  - 20:30" as shown in Fig. 6B, the set of the next
casting station in the data table of Fig. 5 is se-  broadcasting times
BGNT, ENDT and the frequen- lected. For example, if the "preceding-station"
key  cy-dividing ratio N within the present broadcasting Kb is depressed
under the condition that "VOA" is  station group up to that time is
selected such that received as shown in Fig. 6D, then the preceding   is
they are changed to the data or the broadcasting station "BBC" will be
selected, and the frequency  station "BBC" and the frequency "11955 kHz" at
"11955 kHz" on which the broadcasting is per-     "20:00 - 20:30" shown in
Fig. 6A. If the current set formed at that time will be selected and
received  of data within one broadcasting group is the first as shown in
Fig. 6A.                              set, then the next set selected will
be the last set of Similarly, each time the "preceding-station"   20  the
same group, because of the circular or endless key Kb is depressed, the
preceding broadcasting   nature of the several groups in the data table.
station is selected from the data table DTBL of Fig.  The routine proceeds
from step 82 to step 55. 5, and the current or next broadcast frequency of
Accordingly, in steps 55 to 59, the broadcasting that station is selected.
station is not changed, and only the receiving fre- Further, when the radio
receiver of this em-  25  quency fr is changed to the preceding receiving
bodiment is set in the standby mode awaiting a    frequency of the same
station. If broadcasting is key input at steps 51, 61, 71 and 81 and the
"up"  then being performed at that frequency, then the key Ku, for example,
is depressed, the depression  broadcast will be received by the radio
receiver of of the "up" key Ku is identified at decision step 71.  this
embodiment. If broadcasting at that frequency Then the routine proceeds
from step 71 to the next  30  is not then being performed but is only
scheduled step 72. At step 72, if the broadcasting station and  for a
future time, then the radio receiver of this the frequency received up to
that time are "BBC"  embodiment will be set in the standby mode until and
"11955 kHz" at "20:00 - 20:30" as shown in    such time as broadcasting at
that frequency be- Fig. 6A, then the set of the next broadcasting times
gins. BGNT and ENDT and the frequency-dividing ratio  35   Similarly, each
time the "down" key Kd is N within the present broadcasting group up to
that  depressed, the broadcasting station is not changed, time is selected
so that the data are changed to the  and the receiving frequency fr is
decremented to data of the broadcasting station "BBC" and the    the
preceding frequency of the same broadcasting frequency "15360 kHz" at
"20:00 - 20:30" as         station. shown in Fig. 6B. If the current set of
data is the   40  Therefore, if the "up" key Ku or the "down" last set of
the group of a particular broadcasting  key Kd is depressed, when the same
radio pro- station, then the next set selected will be the first  gram is
broadcast by two or more frequencies in set of the same group, because the
several groups  the same time period, as in the case of the period in the
data table are also arranged in a pattern that  T1 of Fig. 1, it is
possible for the listener to select is in effect circular or endless.
45  the frequency which provides the best reception. Then the routine
proceeds from step 72 to step  When different radio programs are broadcast
at 55. Therefore, in the steps 55 to 59, the broadcast-  time t3, it is
possible for the listener to select a ing station is not changed, and only
the receiving  preferred radio program. frequency fr is changed to the next
receiving fre-   As described above, according to the present quency of the
same station. If broadcasting is then   50  invention, the data table DTBL
shown in Fig. 5 and being performed at that frequency, then the broad-  the
timer 34 shown in Fig. 2 are provided, whereby cast will be received, while
if broadcasting at that  when a particular broadcasting station is selected
frequency is not then being performed but is only  by either of the keys Kn
and Kb, a frequency on scheduled for a future time, then the radio receiver
which that station can be received then or as soon is set in the standby
mode until such time as  55  as the next broadcast begins is selected. Thus
broadcasting at that frequency begins.            beginners and other
listeners can listen to overseas Similarly, each time the "up" key Ku is
de-    radio broadcasts with ease. pressed, then the receiving frequency fr
is incre- 6    11                EP0 370 797 B1                     12 



After a particular broadcasting station is des-  Each of these keys K1 to
K5 and Ke is a push ignated, any of the frequencies on which that sta-
switch of non-locking type. The RAM 25 includes tion broadcasts can be
selected by operating the   address areas Al to A5 in which there are
stored keys Ku and Kd, thus making it possible to select  data
corresponding to the keys K1 to K5 in addition the frequency that gives the
best reception of the   5   to the last-station data. desired radio
program.                                 During a period in which the radio
receiver Further, since the desired frequency or a radio  receives a radio
broadcast or is in a standby mode, program of the desired broadcasting
station can be  steps 51, 61, 71, 81 and 91 are repeated and the selected
merely by operating the keys Kn, Kb, Ku   receiver awaits a key input. and
Kd, it is not necessary to prepare a users'  l0    When, for example, "BBC"
(regardless of fre- manual setting out the broadcasting schedule
quency fr) is received, if any of the keys K1 to K5 shown in Fig. 1.
is depressed, or if, for example, the key K1 and the A radio receiver
according to a second em-      key Ke are depressed at the same time, then
the bodiment of the present invention will be explained  depression of the
key K1 is identified at decision next.
16  step 91, and the routine proceeds to the next In the first embodiment,
the desired frequency  decision step 92. At step 92, it is determined by or
program of the desired broadcasting station is  the microcomputer 21
whether or not the key Ke is selected by operating the keys Kn, Kb, Ku and
Kd   depressed together with the depression of the key as described above.
In the second embodiment,      K1. If both keys are depressed, then the
routine the next-station key Kn and the preceding-station   20  proceeds to
step 93. At step 93, the station name key Kb shown in Fig. 2 are replaced
with n lock-   "BBC" is written in the RAM 25 at its address area type
station-name keys (n corresponds to the num-  Al assigned to the key K1,
because the radio ber of predetermined broadcasting station groups),
receiver of this embodiment is now receiving the and these n station name
keys are given labels     station-name data BRDC of the broadcasting sta-
"BBC," "VOA" and the like. In this manner, the   25  tion, viz. "BBC.' The
routine then returns to step listener can directly select the desired
broadcasting  51. station.                                               If
any one of the station-name keys K1 to K5 In the second embodiment, the
broadcasting is   and the enter key Ke are simultaneously depressed
received in accordance with a routine 40B shown in  upon receiving the
desired broadcast, then the a flowchart forming Fig. 7. More specifically,
the   30  station name data BRDC of the broadcasting sta- steps 51, 52, 61
and 62 of the flowchart forming   tion received will be registered in
response to the Fig. 4 are replaced with steps 65 and 66 of Fig. 7.
station-name key depressed. in Fig. 7, the CPU 21 determines at step 65
wheth-    If it is determined that the enter key Ke is not er or not any of
n station-name keys is depressed.  depressed together with the depression
of the key If the CPU 21 determines that one of n station-  35   K1 at step
92, then the routine proceeds to step name keys is depressed as represented
by a YES     94. At step 94, the station-name address BRDC is at step 65,
then the routine proceeds to step 66. At  read out of the RAM 25 at one
address area step 66, data of the depressed station-name key is
corresponding to the depressed station-name key read out. The other
arrangements and steps in the  in the address areas A1 to A5. The routine
then routine 40B for receiving the radio broadcast in  40  proceeds to step
53. Accordingly, if any of the accordance with the second embodiment are
the      station-name keys K1 to K5 is depressed in the same as those of
the first embodiment.             key input waiting mode, the station name
regis- Fig. 8 is a block diagram of a radio receiver   tered by the
depressed key is selected, and the according to a third embodiment of the
present     frequency of the present broadcast or the fre- invention. In
Fig. 8, parts corresponding to those of  45  quency of the next broadcast
will be selected and Fig. 2 are marked with the same references and
that broadcast can be received. therefore need not be described in detail.
Therefore, by means of the radio receiver of In the third embodiment, as
Fig. 8 shows, five  this embodiment, it becomes possible to listen to a
broadcasting station names are registered in keys  radio program of a
broadcasting station with which K1 to K5, whereby the station selection can
be   so  the listener is familiar by operating the keys K1 to directly
performed by operating the keys K1 to K5.  K5 without remembering the
broadcasting frequen- A routine 40C shown in a flowchart forming Fig.  cies
and broadcasting times thereof. 9 is stored in the ROM 22. In the routine
40C,         In the first, second and third embodiments, steps 41 to 82 are
the same as those off the       when station selection is performed at time
t3, the routine 40A of the flowchart of Fig. 4.       55  frequency f3
whose ending time is later can be Further, the microcomputer 20 is provided
with  received. According to a further embodiment of the a port 32, and the
station-name keys K1 to K5 and  present invention, it is possible to
receive the fre- an "enter" key Ke are connected to the port 32.    quency
f2 whose starting time is earlier. 7    13                EP 0 370 797 B1
14 



In still another embodiment of the present in-  effected therein by one
skilled in the art without vention, the status of the power switch is
monitored  departing from the spirit and scope of the invention by the
microcomputer 20, which is always power-   as defined in the appended
claims. ed, and only the power supply of the receiving system is turned ON
and OFF on the basis of the   5   Claims monitored result. Alternatively,
when the power supply switch is turned OFF manually, the power   1. A radio
receiver comprising: supply of the microcomputer 20 is also turned
phase locked loop means (10) for generat- OFF, and the microcomputer 20 is
set in the sleep    ing an output oscillation signal; mode (power-down
mode). Then, when the power  10         means (2, 3, 4) responsive to the
output supply switch is turned ON, the microcomputer 20     oscillation
signal for receiving and frequency- is restored from the sleep mode to the
normal         converting a radio broadcast; operating mode, whereby the
power supply of the          a memory (24) having a data table (DTBL)
receiving system is turned ON, and the routines       including
broadcasting station identification 40A, 40B and/or 40C can be executed.
15      data and frequency data, The timer 34 can be any accurate, conven-
a timer (34) for generating time data; and tional timer such as a quartz
crystal timer and can      a user operable key (Kn, Kb) for selecting even
be realized by software.                        a broadcasting station;
wherein in use: In the data table DTBL, the end time ENDT
frequency data is read out of said data may be replaced with the
broadcasting period.  20    table on the basis of and corresponding to
Further, the ROM 24 may include a data table in      input data and
supplied to said phase locked which station name data BRDC of the
broadcasting      loop means (10), whereby a predetermined stations and the
code number of each broadcasting    frequency indicated by said frequency
data is station are stored in such a way that "BBC" is       selected;
represented as "1," "VOA" is represented as "2,"  25     characterised in
that the data table (DTBL) and so on. Furthermore, the station-name data
further includes broadcasting 'time data, the BRDC of the data table DTBL
may be employed as       frequency data being the data necessary for the
code number. In addition, the ROM 24 may be       receiving a predetermined
radio broadcast at a replaced with a RAM and may be formed of a
predetermined broadcasting time, the identifi- nonvolatile memory by
backing up the same with a   30  cation data being for a plurality of
stations battery as in the case of the RAM 25.                each of which
broadcasts on two or more According to the present invention, as set out
frequencies; in that above, there are provided the data table DTBL
in response to operation of said key (Kn, shown in Fig. 5 and the timer 34,
whereby, when       Kb) by the user, the selection of said broad- the
broadcasting station is selected by the keys Kn   35  casting station and
said time data are supplied and Kb, one of the broadcasts of the
broadcasting    to said data table as said input data and by station is
selected. Specifically, the broadcast on  further comprising means for
supplying to the the frequency that can be received at that time or
phase locked loop a frequency on which the the broadcast on the frequency
that will be re-      selected broadcasting station is transmitted at
ceived during the   next broadcast period is se-  40  the same or a later
time. lected. Thus, beginners and ordinary listeners can listen to overseas
radio broadcasts with ease.    2. A radio receiver according to claim 1
further After the broadcasting station is designated,     comprising; one
of the frequencies of the broadcasts made by         a random access memory
(25) for contain- the designated broadcasting station can be se-  45   ing
data indicating a broadcasting station; and lected by the keys Ku and Kd,
whereby the fre-           additional key means (K1, K2, K3, K4, K5, quency
for best reception or the preferred radio      Ke) for selecting  a
broadcasting  station; program can be selected.
wherein: Furthermore, since the desired frequency or          in response
to operation of said additional the radio broadcast  of the desired
broadcasting   so  key means (K1, K2, K3, K4, K5, Ke), the data station can
be selected by operating the keys Kn,    indicating said broadcasting
station is selec- Kb, Ku and Kd, it is not necessary to prepare the
tively written into or read from said random broadcasting schedule table
shown in Fig. 1.         access memory (25), the data read from said The
preferred embodiments of the invention        random access memory (25) and
the time data are described above in detail with reference to the   55  are
employed to extract corresponding fre- accompanying drawings. The present
invention is      quency data from said data table (DTBL), and of course
not limited to those precise embodi-       the frequency data thus
extracted is supplied ments; many changes and modifications can be
to said phase locked loop means (10), where- 8    13                EP 0
370 797 B1                   14 



In still another embodiment of the present in-  effected therein by one
skilled in the art without vention, the status of the power switch is
monitored  departing from the spirit and scope of the invention by the
microcomputer 20, which is always power-   as defined in the appended
claims. ed, and only the power supply of the receiving system is turned ON
and OFF on the basis of the   5   Claims monitored result. Alternatively,
when the power supply switch is turned OFF manually, the power   1. A radio
receiver comprising: supply of the microcomputer 20 is also turned
phase locked loop means (10) for generat- OFF, and the microcomputer 20 is
set in the sleep     ing an output oscillation signal; mode (power-down
mode). Then, when the power  10         means (2, 3, 4) responsive to the
output supply switch is turned ON, the microcomputer 20     oscillation
signal for receiving and frequency- is restored from the sleep mode to the
normal        converting a radio broadcast; operating mode, whereby the
power supply of the          a memory (24) having a data table (DTBL)
receiving system is turned ON, and the routines      including broadcasting
station identification 40A, 40B and/or 40C can be executed.         15
data and frequency data, The timer 34 can be any accurate, conven-
a timer (34) for generating time data; and tional timer such as a quartz
crystal timer and can      a user operable key (Kn, Kb) for selecting even
be realized by software.                        a broadcasting station;
wherein In use: In the data table DTBL, the end time ENDT
frequency data is read out of said data may be replaced with the
broadcasting period.  20    table on the basis of and corresponding to
Further, the ROM 24 may include a data table in        input data and
supplied to said phase locked which station name data BRDC of the
broadcasting      loop means (10), whereby a predetermined stations and the
code number of each broadcasting    frequency indicated by said frequency
data is station are stored in such a way that "BBC" is       selected;
represented as "1," "VOA" is represented as "2,"  25     characterised in
that the data table (DTBL) and so on. Furthermore, the station-name data
further includes broadcasting time data, the BRDC of the data table DTBL
may be employed as       frequency data being the data necessary for the
code number. In addition, the ROM 24 may be      receiving a predetermined
radio broadcast at a replaced with a RAM and may be formed of a
predetermined broadcasting time, the identifi- nonvolatile memory by
backing up the same with a   3o  cation data being for a plurality of
stations battery as in the case of the RAM 25.                each of which
broadcasts on two or more According to the present invention, as set out
frequencies; in that above, there are provided the data table DTBL
in response to operation of said key (Kn, shown in Fig. 5 and the timer 34,
whereby, when       Kb) by the user, the selection of said broad- the
broadcasting station is selected by the keys Kn   35  casting station and
said time data are supplied and Kb, one of the broadcasts of the
broadcasting    to said data table as said input data and by station is
selected. Specifically, the broadcast on  further comprising means for
supplying to the the frequency that can be received at that time or   phase
locked loop a frequency on which the the broadcast on the frequency that
will be re-      selected broadcasting station is transmitted at ceived
during the next broadcast period is se-  40    the same or a later time.
lected. Thus, beginners and ordinary listeners can listen to overseas radio
broadcasts with ease.    2. A radio receiver according to claim 1 further
After the broadcasting station is designated,     comprising; one of the
frequencies of the broadcasts made by         a random access memory (25)
for contain- the designated broadcasting station can be se-  45   ing data
indicating a broadcasting station; and lected by the keys Ku and Kd,
whereby the fre-           additional key means (K1, K2, K3, K4, K5, quency
for best reception or the preferred radio      Ke) for selecting a
broadcasting station; program can be selected.
wherein: Furthermore, since the desired frequency or           in response
to operation of said additional the radio broadcast of the desired
broadcasting   50  key means (K1, K2, K3, K4, K5, Ke), the data station can
be selected by operating the keys Kn,    indicating said broadcasting
station is selec- Kb, Ku and Kd, it is not necessary to prepare the
tively written into or read from said random broadcasting schedule table
shown in Fig. 1.         access memory (25), the data read from said The
preferred embodiments of the invention        random access memory (25) and
the time data are described above in detail with reference to the  55  are
employed to extract corresponding fre- accompanying drawings. The present
invention is      quency data from said data table (DTBL), and of course
not limited to those precise embodi-       the frequency data thus
extracted is supplied ments; many changes and modifications can be
to said phase locked loop means (10), where- 8    15                EP 0
370 797 B1                    16 



by a predetermined frequency indicated by       PatentansprUche said
frequency indicated by said frequency
C   L   M   S data is selected.                               1.
Radioempfanger mit einer Phasenregelschleife (10) zur Er- 3. A radio
receiver according to claim 2 wherein   5   zeugung elnes
Oszillator-Ausgangssignals, said additional key means comprises a station
mit durch das Oszillator-Ausgangssignal key (K1, K2, K3, K4, K5) and an
enter key          ansteuerbaren Mitteln (2, 3,4) fOr den Empfang (Ke),
said station key and said enter key being    und die Frequenzwandlung eines
Rundfunksi- employed together to write said data indicating    gnals, said
broadcasting station in said random ac-  10       mit einem Speicher (24)
mit elner Tabelle cess memory (25) and said station key being
(DTBL), die Rundfunkstations-ldentifizierungs- thereafter employed to read
said data indicat-     daten und -frequenzdaten enthdlt, ing said
broadcasting station from said random         mit einem Zeitgeber (34) zur
Erzeugung access memory.                                     von Zeitdaten
15         sowie mit einer von dem Benutzer betatig- 4. A radio receiver
according to any one of            baren Taste (Kn, Kb) zur Auswahl einer
Rund- claims 1, 2 or 3 further comprising display        funkstation, means
(39) for displaying at least one of the          wobei im Betrieb
Frequenzdaten auf der current time, an identification of the selected
Basis von und nach MaBgabe von Eingabeda- broadcasting station, the
beginning and ending   20  ten aus der Tabelle ausgelesen und der Pha-
times of the current or next broadcast of said     senregelschleife (10)
zugef~hrt werden und da- station, said predetermined frequency, and an
durch eine durch diese Frequenzdaten vorbe- indication whether said
receiver is now receiv-    stimmte Frequenz ausgewahit wird, ing said
broadcast or is on standby to receive         dadurch gekennzelchnet, said
broadcast.                            25         daB die Datentabelle
(DTBL) ferner Sende- zeitdaten enthalt, wobei die Frequenzdaten die 5. A
radio receiver according to any preceding         Daten sind, die fOr den
Empfang einer vorbe- claim wherein said phase locked loop means
stimmten Rundfunksendung zu einer vorbe- (10) comprises a
voltage-controlled oscillator     stimmten Sendezeit benotigt werden, und
die (11) for producing said output oscillation signal,  30
ldentifizierungsdaten zur Identifizierung mehre- a frequency divider (12)
for dividing said out-    rer Stationen dienen, von denen jede auf zwei put
oscillation signal by N to produce a 1/N       oder mehr Frequenzen sendet,
output, a reference oscillation circuit (14) for       daO in Abhangigkeit
von der Betatigung producing a reference oscillation signal, a        der
Taste (Kn, Kb) durch den Benutzer die phase comparing circuit (13)
responsive to the   35  Auswahl der Rundfunkstation und die Zeitdaten 11N
output and the reference oscillation signal    als die genannten
Eingabedaten an die Daten- for producing a comparison signal, and a low-
tabelle gellefert werden, pass filter (15) responsive to the comparison
und daB ferner Mittel vorgesehen sind, signal for producing a voltage
signal, said volt-  durch die der Phasenregelscbleife eine Fre-
age-controlled oscillator (11) adjusting the fre-  40  quenz zugef0hrt
wird, auf der die ausgewAhite quency of said output oscillation signal in
re-    Rundlunkstation zur gleichen oder zu einer sponse to said voltage
signal.                     spateren Zeit sendet. 6. A radio receiver
according to claim 5 wherein   2. Radioempfanger nach Anspruch 1, ferner
mit said frequency data is stored in said memory  45      einem Speicher
(25) mit wahlfieiem Zugriff (24) as a function of N,  further comprising
fOr Daten, die eine Rundfunkstation kennzeich- circuit means (20)
responsive to said memory       nen, (24) and connected to said frequency
divider           und weiteren Tasten (KI, K2, K3, K4, K5, (12) for
communicating a value of N to said        Ke) zur Auswahl einer
Rundfunkstation, frequency divider (12) selected in accordance   50
wobei in Abhangigkeit von der Betatigung with said broadcasting station
identification      der weiteren Tasten (K1, K2, K3, K4, K5, Ke) data and
said broadcasting time data, whereby      die Daten, die die genannte
Rundfunkstation said 1/N output is adjusted in accordance with
kennzeichnen, selektiv in den Speicher (25) mit said broadcasting station
identification data      wahffreiem  Zugriff eingeschrieben oder aus and
said broadcasting time data.           55      ihm ausgelesen werden und
die aus dem Spei- cher (25) mit wahlfrelem Zugriff ausgelesenen Daten und
die Zeitdaten dazu verwendet wer- den, entsprechende Frequenzdaten aus der
9    17                EP 0 370 797 B1                    18 Tabelle (DTBL)
zu entnehmen, und wobei die         gigkeit von den genannten
Rundfunkstations- 



auf diese Weise entnommenen Frequenzdaten          Identifizierungsdaten
ausgewlhlt ist, wodurch der Phasenregelschleife (10) zugefuhrt werden
das I/N-Ausgangssignal in Abhangigkeit von und dadurch die vorbestimmte
Frequenz aus-         den Rundfunkstations-Identifizierungsdaten und
gewAhlt wird, die durch die genannten Fre-   6     den Sendezeitdaten
eingestellt wird. y^_, quenzdaten gekennzeichnet ist. Revendlcatlons 3.
Radioempfainger nach Anspruch 2, bei dom die weiteren Tasten eine
Stationstaste (K1, K2,  1. R6cepteur radio compronant: K3, K4, K5) und eine
Eingabetaste (Ke) umfas-  tO      un moyen de boucle A verrouillage de sen,
wobei die Stationstaste und die Eingabe-      phase (10) pour generer un
signal d'oscillation taste zusammen verwendet werden, um die die        de
sortie; Rundfunkstation  kennzeichnenden  Daten in             un moyen (2,
3, 4) sensible au signal d'os- den Speicher (25) mit wahifrelem Zugriff
einzu-    cillation de sortie pour recevoir et convertir en geben, und
wobei die Stationstaste anschlie-  15   fr~quence une diffusion radio; Bend
dazu verwendet wird, um die die Rund-             une memoire (24)
comportant une table de funkstation kennzeichnenden Daten aus dem
donnees (DTPL) incluant des donnees d'identi- Speicher (25) mit wahffreiem
Zugriff auszule-      fication de station de diffusion et des donnees sen.
de fr6quence; 20          une minuterie (34) pour gendrer des don- K  i4.
Radioempfanger nach elnern der AnsprUche           nees temporelles ; et
1,2 odor 3, ferner mit Anzeigemitteln (39) zur         une touche
actionnable par utilisateur (Kn, Anzeige zumindest der laufenden Zeit,
einer        Kb) pour selectionner une station de diffusion,
Identifizierung der ausgewghlten Rundfunksta-          dans lequel, en
utilisation: tion, der Anfangs- und Endozeit der laufenden   25     des
donnees de frequence sont lues dans oder der nachsten Sendung dieser
Rundfunk-         ladite table de donndes sur la base de don- station und
einer Angabe, ob der Empfanger         neos d'entrde et en correspondence
avec cel- diese Sendung gerade empfingt odor sich in         les-ci et sont
appliqudes audit moyen de bou- Bereitschaftsstellung befindet, um diese
Son-      cle a verrouillage de phase (10) d'oO il resulte dung zu
empfangen.                         30      qu'une frdquence prdd6tormrinde
indiqu6e par lesdites donndes de frdquence est sdlection- 5. Radioempfinger
nach einem der vorhergehen-          nee, den Anspr~che, bei dem die
Phasenregelsch-             caracterise en ce que la table de donnoes leife
(10) einen spannungsgesteuerten Oszilla-     (DTBL) inclut en outre des
donndes temporel- tor (11) zur Erzeugung des Oszillator-Aus-  35     les de
diffusion, les donnbes de frequence gangssignals aufweist, ferner einen
Frequenz-      dtant les donnees necessaires pour recevoir teiler (12) zum
Teilen der Frequenz des Oszil-     une diffusion radio predeterminee & un
instant lator-Ausgangssignals durch den Faktor N zur       de diffusion
prdd6termrin, les donn6es d'iden- Erzeugung eines 1/N-Ausgangssignals, eine
tification 6tant prevues pour une pluralit6 de Referenzoszillatorschaltung
(14) zur Erzeugung   40  stations dont chacune r6ealise une diffusion sur
eines Oszillator-Referenzsignals, eine von dam     deux frequences ou plus,
at 1/N-Ausgangssignal und dom Oszillator-Refe-           en ce qu'en
reponse a l'actionnernent de renzsignal angestouerte  Phasonvergleicher-
ladite touche (Kn, Kb) par l'utilisateur, la s~lec- schaltung (13) zur
Erzougung eines Verglei-        tion de ladite station de diffusion at
desdites chersignals und sin von diesem Vergleichersi-  45  donnees
temporelles sont appliquees a ladite gnal angesteuertes TiefpaBfilter (15)
zur Erzeu-   table de donndes en tant quo dites donnees gung eines
Spannungssignals, wobei der span-       d'entr6oe et en co qu'il comprend
en outre un nungsgesteuerte Oszillator (11) die Frequenz       moyen pour
appliquer a la bouche A verrouilla- des Oszillator-Ausgangssignals in
Abhangigkoit     ge de phase une frequence sur laquelle la von diesem
Spannungssignal einstellt.      50      station de diffusion selectionnee
emet au m8me instant ou ulteriourement. 6. Radioempffnger nach Anspruch 5,
bei dom die Frequenzdaten in dem genannten Speicher     2. R1cepteur radio
selon la revendication 1, corn- (24) als Funktion von N gespeichert sind,
wo-      prenant en outre: bei ferner von dem Speicher (24) ansteuerbare
56      une memoire vive (25) pour contenir des Schaltungsmittel (20)
vorgesehen sind, die mit     donnees indiquant une station de diffusion ;
et dem Frequenzteiler (12) verbunden sind und             un moyen de
touche supplementaire (K1, an diesen einen Wert N liefern, der in Abhan-
K2, K3, K4, K5, Ko) pour selectionner une 10    19                EP 0 370
797 B1                    20            11111111111    D 111 station de
diffusion,                              la frequence dudit signal
d'oscillation de sortie 



dans loquel:                                    en reponse audit signal de
tension. en r6ponse A un actionnement dudit moyen de touche supplementaire
(K1, K2, K3,     6. Recepteur radio selon la revendication 5, dans K4, K5,
Ke), les donnees Indiquant ladite sta-   5  loquel lesdites donnees de
frequence sont tion de diffusion sont ecrites selectivement       stockdes
dans ladite mdmoire (24) en tant que dans ladite m6moire vive (25) ou elles
sont        fonction de N, comprenant en outre un moyen lues, les donnees
lues dans ladite memoire         de circuit (20) sensible a ladite memoire
(24) vive (25) et les donn6es temporelles sont utili-   et connect6 audit
diviseur de fr6quence (12) sees pour extrairs des donnees de frequence   io
pour communiquer une valeur N audit diviseur correspondantes dans ladite
table de donndes       de frequence (12) selectionnee en relation (DTBL) et
les donneos de frequence ainsi ex-       avec lesdites donndes
d'identification de sta- traites sont appliquees audit moyen de boucle
tion de diffusion et avec lesdites donnees tem- a verrouillage de phase
(10) d'ob il resulte       porelles de diffusion d'ob il resulte quo ladite
qu'une frequence predeterminde indiqu6e par  76    sortie 1/N est regleo en
relation avec lesdites ladite frequence indiquee par lesdites donnees
donnees d'identification de station de diffusion de frequence est
s~lectionnee.                     et avec lesdites donn6es temporelles de
diffu- sion. 3. Recepteur radio selon la revendication 2, dans lequol ledit
moyen de touche supplementaire  20 comprend une touche de station (K1, K2,
K3, K4, K5) et une touche d'entree (Ke), ladite touche de station et ladite
touche d'entr6e etant utilis~es ensemble pour 6crire lesdites donnees
indiquant ladite station de diffusion   25 dans ladite memoire vive (25) et
ladite touche de station etant utiliseo pour lire lesdites don- n6es
indiquant ladite station de diffusion dans ladite mdmoire vive. 30 4.
R6cepteur radio selon l'une quelconque des revendications 1, 2 ou 3,
comprenant en outre un moyen d'affichage (39) pour afficher au moins le
temps courant, une identification de la station de diffusion selectionn~e,
les instants  35 de ddbut et de fin de la diffusion courante ou de la
diffusion suivante de ladite station, ladite frequence pred6terminee et une
indication consistant A savoir si oui ou non ledit recep- teur est en train
de recevoir ladite diffusion ou   40 oat en attente de reception de ladite
diffusion. 5. Recepteur radio selon l'une quelconque des revendications
precedentes, dans lequel ledit moyen de boucle A verrouillage de phase (10)
4s comprend un oscillateur commande en tension (11) pour produire ledit
signal d'oscillation de sortie, un divisour de frequence (12) pour divi-
sor ledit signal d'oscillation de sortie par N afin de produire une sortie
1/N, un circuit d'oscilla-  50 tion de ref6rence (14) pour produire un
signal d'oscillation de r6fdrence, un circuit de compa- raison de phase
(13) sensible a la sortie 1/N et au signal d'oscillation de r6ference pour
pro- duire un signal de comparaison at un filtre  55 passe-bas (15)
sensible au signal de comparai- son pour produire un signal de tension,
ledit oscillateur commande en tension (11) reglant    


