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[ERR] Background of the invention                         if the system
used low side injection to the first 1. Field of the invention
mixer or This invention relates generally to the field of    5 multiple
conversion superheterodyne receiver                       [ERR] systems and
the elimination of self-quieting spurious responses therein. More
particularly,      if the system utilizes high side injection at first this
invention relates to a ROM  programmed         mixer 30. frequency
synthesized  multiple  conversion    10    This first intermediate
frequency FF is applied receiver system for improving receiver frequency
to an input 60 of the first I.F. stages 65. First I.F. stability and
eliminating receiver self-quieting    stages 65 may include amplifiers and
filters for spurious responses via phase-locked oscillators.    processing
the intermediate frequency signal [err] as necessary. In the preferred
embodiment first 2. Background of the invention                15   I.F.
stages 65 includes a narrow-band crystal filter. The receiver system
designer is frequently con-     An output 70 of the first I.F. stages 65 is
fronted with two serious problems when design-      operatively coupled to
an input 75 of a second ing  a multiple conversion  superheterodyne
mixer 80 thereby applying [err] thereto. A second receiver which must
receive a wide range of radio  local oscillator 85 provides a second local
frequency inputs. The first such problem is known    20   oscillator
frequency [err] at an output 90 to be as receiver self-quieting spurious
responses while  applied to an input 95 of second mixer 80. the second
problem is that of receiver frequency    Oscillator 85 is generally a fixed
frequency stability. For wideband receivers the frequency     oscillator
having frequency [err] determined by a stability problem is compounded by
the require-     single oscillator crystal 100. ment for high intermediate
frequencies in such   25   A second intermediate frequency appears at an
wideband receivers.                                 output 105 of mixer 80
and has frequency desig- The receiver self-quieting  phenomenon is
nated [err]. The second local oscillator frequency caused by harmonics of
the receiver's local         [err] is determined in accordance with the
equa- oscillators mixing together in any of the non-      tion linear
stages of the receiver to produce a fre-   30 quency which the receiver is
capable of respond-                   [ERR] ing to as though it were an
incoming or inter- mediate frequency signal. This receiver self-quiet-  if
low side injection is utilized for the second ing phenomenon is perhaps
best understood by        mixer and first examining the phenomenon in a
conven-   35 tional dual conversion superheterodyne receiver
[ERR] such as the one shown in Fig. 1. In this system an RF frequency input
[err] first enters input 10 of the  if high side injection is utilized for
the second receiver's RF stages 15. These RF stages 15 may     mixer.
include amplification, matching, filtering net-   40  This second I.F.
frequency [err] is applied to an works, etc. as required by the system. In
general,  input 110 of second I.F. stages 115 where the substantially the
same RF frequency [err] will exit    signal is further processed and
appears at an an output 20 of RF stages 15 and enter an input 25  output
120 of the second I.F. stages. At this point of a first mixer 30.
the signal is further processed by other circuitry A first local oscillator
frequency [err] is pro-   45   as deemed necessary in accordance with the
duced by a first local oscillator 35 having an      systems specifications
and requirements. Most output 40 operatively coupled to a second input
frequently output 120 will drive a demodulator 45 of first mixer 30.
Oscillator 35 may be a        such as a frequency modulation (FM) dis-
conventional crystal controlled oscillator whose    criminator. frequency
is determined by a crystal 50. This   so  It is often the case that the
second I.F. stages oscillator crystal may be one of many such crys-    115
are utilized to obtain large quantities of gain tals which may be
selectively coupled to oscillator  at the second I.F. frequency [err]. It
is  not atypical 35 in order to provide the user with a plurality of  for
second I.F. stages 115 to include amplifiers receiver channels.
Alternatively, oscillator 35 may  having gains in excess of 120 db. Since
the be a frequency synthesizer which may generate   55   second I.F.
frequency [err] is the lowest inter- any number of frequencies via
frequency syn-        mediate frequency in a dual conversion receiver
thesis in order to provide the user with a plurality  system it is most
economical and advantageous of receiver channels.
to utilize the second I.F. stages 115 to obtain the As is well known in the
art, first mixer 30 will  majority of the system gain and selectivity.
produce an output intermediate frequency [err] on    60  As stated earlier,
the receiver self-quieting output terminal 55 in accordance with the equa-
phenomenon is the result of harmonics of the first tion
oscillator frequency FLO, mixing in any non-linear stage of the receiver
with harmonics of the second oscillator frequency [err] in a manner 65
which produces either the first I.F. frequency [err] 2   



3               EP 0144 394 B1                        4 or more frequently
the second I.F. frequency [err].      To extend the above example somewhat,
When the first and second local oscillator frequen-   assume it is also
desirable to receive 156.170 MHz cies [err] and [err] respectively are
inadvertently     on the same receiver. Forthis particular frequency
selected to satisfy this condition the result is      the first local
oscillator frequency is switched to frequently the presence of a signal in
the radio    5    145.470 MHz.Notehoweverthatthefirstharmonic which causes
the receiver to respond as though it     of 145.470 MHz can mix with the
13th harmonic of is receiving an incoming message. In an FM
11.155 MHz to obtain the second I.F. frequency of system this can result in
the receiver "capturing"    455 KHz. That is, itself while ignoring an
incoming signal. This condition is known as receiver self-quieting. It is
10        [ERR] importantto note, however, thatthis phenomenon occurs
totally independent of any input signal at     This set of receive
frequencies cannot be properly frequency [err]. In other words, if the
equation        received on this particular receiver without extreme
modifications such as modifying the first [ERR]
15   or second I.F. frequencies. It is clear, therefore, that there are
sets of receiver frequencies which are where J and K are positive integers,
the receiver     mutually incompatible in a conventional, dual will respond
as though it is receiving an incoming    conversion receiver system such as
that shown in radio frequency signal. One skilled in the art will   Fig. 1.
It is apparent that the potential user could readily appreciate that even a
very small signal   20   find himself in the situation of desiring a
receiver level travelling along supply lines, ground lines or  which may be
utilized to receive two channels signal paths when amplified in the second
I.F.        which his receiver cannot properly process stages can severely
interfere with proper receiver    because of self-quieting. operation.
The second problem addressed by this inven- By way of an example of this
phenomenon,   25   tion is that of receiver frequency stability. For the
assume that the receiver of Fig. 1 is designed to     system of Fig. 1 the
first and second oscillators' respond to a signal of 154.585 MHz, has a
first I.F.  drift with ambient temperature changes etc., frequency of
[err]=10.700 MHz, a second I.F. fre-      results in receiver performance
degradation at the quency of 455 KHz, and a first local oscillator
temperature extremes. This is particularly true if freqeuncy [err] of
143.885 MHz. For such a receiver   30   the receiver is designed to
function over a wide to function properly, two possible second local
band of input frequencies since this condition oscillator frequencies [err]
may be utilized: 10.245   necessitates a higher than conventional first
inter- MHz (low-side injection) or 11.155 MHz (high side     mediate
frequency [err]. These conditions in turn injection). If 10.245 MHz is
selected a self-quieting  necessitate a higher than conventional second
spur occurs as a result of the first harmonic of the    35   local
oscillator frequency FLO2. As the second first local oscillator frequency
mixing with the 14th     local oscillator frequency FLO2 rises, its
contribu- harmonic of the second local oscillator frequency.    tion to the
overall frequency stability of the In this example,   -
receiver increases. This necessitates more com- plex and expensive second
local oscillator designs [ERR]                                     40
possibly utilizing extremely high stability and costly crystals. Even
though the 14th harmonic of the second local       It is known, for example
from UK patent number oscillator frequency would presumably be a very
GB-A-2069865, of a  multiple  conversion small signal, this combination
would still be likely  superheterodyne receiver system comprising a to
cause severe receiver problems due to the high    45   first local
oscillator for selectively generating gain of the second I.F. stages. This
is especially    anyone of a plurality of predetermined first local true
for portable (hand-held) receivers or trans-     oscillator frequencies to
be mixed with an incom- ceivers due to packaging considerations, since in
ing signal to produce a first intermediate fre- portable equipment, size
and weight considera-        quency; a second local oscillator for
selectively tions severely limit the amount of shielding and    50
generating a second local oscillator frequency to bypassing which can be
implemented to help            be mixed with the first intermediate
frequency to combat such problems.                                 produce
an appropriate second intermediate fre- In the above example, the low-side
injection        quency; and a frequency selector operatively frequency
caused a self-quieting condition to be      coupled to the first and second
local oscillator present. If the high-side injection frequency    55
frequencies to tune the receiver to a desired (11.155 MHz) is utilized no
such self-quieting        channel. That is to tune the receiver, both of
the phenomenon occurs. Therefore, one solution to        first and second
local oscillator frequencies, must this problem would be to change the
second            be tuned to the desired channel. oscillator crystal to
11.155 MHz and re-adjust the second oscillator accordingly to obtain
high-side    60    Summary of the invention injection. However, it is not
always the case that      It is an object of the present invention to
provide high-side  injection  is free  of self-quieting       a multiple
conversion synthesized receiver system problems. Many other frequency
combinations           having improved receiver frequency stability and can
be generated which cause self-quieting in a       which attempts to
eliminate the problems of high-side injection receiver system.
65   receiver self-quieting spurious responses. 3 



5               EP 0144 394 B1                      6 [err] an object of an
embodiment of the present        Fig. 6 shows a detailed flow chart for a
pre- invention to provide a method of programming a      ferred programming
process for the ROM of Fig. 2 ROM for an improved frequency synthesizer.
and Fig. 4. These and other objects of the invention will become apparent
to those skilled in the art upon    5    Description of the preferred
embodiment consideration of the following description of the     In one
embodiment of the present invention, invention.
the above-stated objectives may be satisfied in a In accordance with one
embodiment of the          system such as receiver system 200 of Fig. 2. In
present invention, the improvements of the          this system receiver
building blocks 15, 30, 65, 80, invention over the previously known
multiple   10   and 115 are substantially similar to those of Fig. 1
conversion superheterodyne receiver systems         and may perform similar
functions. In accordance cited above are characterised by means for select-
with this embodiment, a single high stability ing an appropriate one of
said two second local     reference oscillator 205 whose frequency may be
oscillator frequencies, one of said two local       carefully controlled by
a crystal 210 provides a oscillator frequencies constituting high side
injec-   15   reference frequency output [err] at an output tion and the
outer constituting low side injections,  terminal 215. This reference
frequency is pro- in response to the tuning of said receiver to the   vided
to inputs 220 and 225 of a first local desired channel for avoiding
self-quieting spuri-    oscillator synthesizer 230 and a second local ous
responses in said receiver system.              oscillator 235 respectively
so that only one costly In accordance with a second embodiment of the    20
cyrstal is needed. Due to the reduced signal-to- present invention there is
provided a method of     noise ratio requirements of the preferred embodi-
programming a multiple conversion frequency         ment, the second
oscillator may be readily synth- synthesized receiver with local oscillator
fre-     esized without adverse effect on system perform- quency
determining information in which the         ance. The first local
oscillator synthesizer 230 receiver includes at least two synthesized local
25   provides frequency [err] via its output 240 to first oscillator
signals and in which one of said local   mixer input 45 while second local
oscillator syn- oscillator signals may be chosen to be any of a
thesizer 235 provides the second local oscillator plurality of injection
frequencies for a mixer, said  frequency [err] via its output 245 to input
95 of the method comprising the steps of:                     second mixer
80. providing a desired receiver frequency;     30      The use of
synthesizers as shown for both the searching for potential receiver
self-quieting    first and second local oscillators reduces the spurious
responses at said desired receiver fre-    number of quartz crystal
oscillators to a mini- quency;
mum. This in turn reduces cost and improves selecting either high-side or
low-side injection  mechanical integrity since quartz crystals are for said
one local oscillator injection to avoid   35   costly and fragile. Also,
substantial size reduc- receiver self-quieting; and
tions can be made since crystals are often bulky encoding a ROM with local
oscillator frequency    and require a great deal of mechanical reinforce-
determining information so that said high-side or   ment and shock
isolation. low-side injection frequency is used when said        In one
embodiment of the present invention, an receiver is operated at said
desired receiver fre-   40   input device 250 such as a rotary switch, a
touch quently;                                           tone type keypad,
thumb-wheel switches, etc. whereby,  receiver  self-quieting  spurious
may be utilized by the user to program  his responses are eliminated in
said receiver.           receiver to a particular receive frequency. In one
The features of the invention believed to be      embodiment, this may be
done by entering a novel are set forth with particularity in the    45
code number into the input device which corre- appended claims. The
invention itself however,      sponds to a particular received channel. In
yet both as to organization and method of operation,    another embodiment,
the frequency itself may be together with further objects and advantages
directly entered. A microprocessor or microcom- thereof, may be best
understood by reference to     puter 255 reads the information from the
input the following description taken in conjunction    50   device and
determines to which channel the user with the accompanying drawings.
intends to set his receiver. Once microprocessor 255 decodes which fre-
Brief description of the drawings                   quency the user intends
to address, it may Fig. 1 Is a system diagram of a conventional
execute commands to program the dividers for prior art dual conversion
receiver system.    55   the first local oscillator synthesizer to that
exact Fig. 2 shows a system block diagram of one        frequency, and
execute commands to program embodiment of the receiver system of the
present    the dividers for the second local oscillator syn- invention.
thesizer to one of the two possible second local Fig. 3 shows a block
diagram of a phase locked    oscillator frequencies which will result in no
self- loop frequency synthesizer.                   60   quieting problem.
It should be noted that since Fig. 4 shows a system  block diagram of a
there are only two possible frequencies for the preferred embodiment of the
receiver system of      second local oscillator in the present embodi- the
present invention.                              ment, only a single bit of
binary information is Fig. 5 shows a flow chart for the process of
necessary to select the appropriate second 



programming the ROM of Fig. 2 and Fig. 4.     65   oscillator frequency.
For example, a binary digit 1 4    7               EP  0 144 394  B1
8 might represent high side injection while a binary                 [ERR]
digit 0 might represent low side injection. It will be evident to one
skilled in the art that a number of  Therefore, frequency synthesizer 300
may be bits of binary information are probably necessary   utilized to
generate any frequency which may be to program the first local
synthesizerto an approp-    5    represented bythe reference frequency
[err] multi- riate frequency. The exact number will depend       plied  by
a fraction whose numerator and upon the synthesizer design and the number
of       denominator are both integers. addressable channels. This is
particularlytrue for a  One skilled in the art will immediately recognize
wideband frequency synthesizer capable of receiv-   that due to the
fundamental integer/fraction rela- ing many channels.
to   tionship between input and output frequencies in a In one embodiment
of the present invention        frequency synthesizer, selection of I.F.
frequen- when microprocessor 255 receives an input from      cies, local
oscillator frequencies, reference fre- input device 250 it addresses a ROM
260 in orderto  quency, and receiver channel spacing are all determine
exactly how to program  first and         intimately related. The selection
of these para- second local oscillator synthesizers 230 and 235   15
meters is therefore essential to the proper utiliza- respectively. If, for
example, the present receiver is  tion of the present invention. It is
evident that capable of receiving 64 independent frequencies,    many
combinations of the above frequencies are the user may be required to input
a two digit code  possible in utilizing the present invention. into input
devices 250 such as "1-5" to indicate      One embodiment of the present
invention, that he wishes to receive "channel 15". Micro-   20   which may
be utilized for example in the UHF processor 255 will then interrogate ROM
260 at an   band, is shown in Fig. 4 as receiver system 400. addressable
location  which  corresponds to        This synthesized receiver system may
be utilized "channel 15" and retrieve a set of binary digits   to generate
any receiver frequency between 403 which it would decode and direct to
first local     Mhz and 520 Mhz in 5 Khz steps. The following oscillator
synthesizer 230 to program it appro-   25   system frequencies are utilized
in system 400: priately. If the receiver system is capable of 64
[err]=2.1 Mhz channels,atotal of6ormore parallel (orserial) bits
[err]=71.55 Mhz of binary information may be necessary to pro-
[err]=450.0 Khz gram first local oscillator synthesizer 230. Since
[err]=71.1 Mhz (low-side injection) or second local oscillator synthesizer
235 has only   30      72.0 Mhz (high-side injection). two possible
frequencies, only a single bit of        In system 400 the reference
oscillator 205 gener- information is necessary to program it.
ates a stable reference frequency [err] of 2.1 Mhz. It In another
embodiment of the present invention    will be evident to those skilled in
the art that this ROM 260 may directly program the first local
reference frequency is not unique and many oscillator synthesizer 230 and
the second local   35   others may be used in practicing the present
oscillator synthesizer 235 after being addressed by  invention. This
reference frequency is applied to microprocessor 255. It will be readily
apparent to  input 225 of synthesizer 235 (shown enclosed in one skilled in
the art that many permutations of    broken lines). The reference frequency
[err] is synthesizer programming techniques may be           divided in
frequency divider 405 by a factor of 7 to utilized to accomplish the above
and those   40   give a frequency of 300 kHz at output 410 of divider
presented herein are merely illustrative.           405. The value of 300
kHz in this instance is Turning now to Fig. 3 a basic phase-locked loop
selected because the difference between the high- (PLL) frequency
synthesizer is shown as syn-        side injection frequency for the second
mixer 80 thesizer 300. This type of frequency synthesizer is  and the
low-side injection frequency for second well known in the art and includes
a reference   45   mixer 80 is 900 kHz; and 900 kHz is dividable by 300
oscillator 305 which generates a reference fre-     kHz an integral number
of times (3). quency FREF. This reference frequency [err] is         This
signal is then applied to the frequency applied to the input of a divider
310. Divider 310  multiplier portion of the second local oscillator divides
the frequency [err] by some predetermined         synthesizer which
includes phase detector 415, divisor N. Therefore, at the output 315 of
divider   50   loop filter 420, VCO 425, fixed divider 430 (some- 310 a
signal having fundamental frequency [err]/N     times called a pre-scaler)
and programmable is present
divider 435 the series combination of dividers 430 This signal appears at
an input 320 of a phase    and 435 result in a total frequency
multiplication detector 325. The output of phase detector 325 is   factor
of 3x79=237 or 3x80=240 depending upon filtered by a loop filter 330 prior
to entering the    55   the programming of divider 435. Therefore, the
control input of a voltage controlled oscillator 335.  300 kHz signal
present at output 410 of divider 405 The signal at the output of VCO 335 is
divided by a  is multiplied by a factor of either 237or 240 to give second
frequency divider 340 which divides its      output frequencies at second
local oscillator syn- incoming frequency by an integer M. The output of
thesizer 245 of either 300 kHzx237=71.1 MHz for frequency divider 340 is
provided toa second input   60   low-side injection or 240x300 kHz=72.0 MHz
for 345 of phase detector 325. As is well known by      high-side
injection. The divisor of divider 435 can those skilled in the art, the
output of frequency   be incremented or decremented by 1 in accord- 



synthesizer300 is taken atthe output of the voltage  ance with the
instructions from  the micro- controlled oscillator 335 (input of second
fre-     processor 255. quency divider 340). This output frequency    65
In a somewhat similar manner, the reference 5    9               EP  0144
394 B1                    10 frequency [err] is applied to the input of a
fixed   substantially increase the cost of the receiver. divider 440 which
divides the reference frequency   Since most of the synthesizer circuitry
of system [err] by a factor of 420. This divisor is selected in  400 may be
readily integrated on a single inte- order to provide the step size of 2.1
MHz/420=5    grated circuit, the cost of implementation of such kHz at a
divider output 445. If, for example,   5    a circuit would be low and
substantial size reduc- instead of 5 kHz spacing a 6.25 kHz spacing where
tion over the prior art would be attained. desired the divisor of divider
440 could be          It will be evident to those skilled in the art that
changed to 336.                                     any number of
techniques may be utilized to This 5 kHz signal at output 445 is then
applied to  program programmable dividers 435 and 480. the frequency
multiplier circuit which includes   10   Fig. 4 and Fig. 2 show one
technique wherein phase detector 450, loop filter 460, VCO 470 and
information from ROM 260 is transferred through programmable divider 480.
In this instance, the    microprocessor 255 to programmable dividers
dividing factor selected for programmable divider  435 and 480. Figs. 2 and
4 also show parallel lines 480 may for example have a divider ranging
of information driving programmable divider 480. anywhere from 66,270 to
89,690. This allows first   15   These restrictions are not intended to be
limiting local oscillator synthesizer 230 to generate low-  since it is
evident that dividers 435 and 480 may side injection frequencies ranging
from 331.45      include digital latches for storing serial infor- MHz to
448.45 or 42 MHz. This range of frequen-    mation  provided  momentarily
from  micro- cies for [err] allows the receiver to operate any-  processor
255. In the alternative, ROM 260 may where from 403 MHz to 520 MHz
utilizing a single   20   have an appropriate number of its output lines
frequency synthesizer and without receiver self-   coupled directly to
programmable dividers 435 quieting. Although this range of frequencies may
and 480 in order to provide those dividers with require band-splitting of
the RF stages to handle  the necessary programming. In fact, simpler such a
wide range, many channels which would        receivers may choose not to
utilize micro- ordinarily be hindered by self-quieting will now    25
processor 255 at all. These simpler designs would be accessible to a user
in addition to those       access ROM 260 directly with input device 250
channels which are normally attainable by con-     and ROM 260 would
directly control the pro- ventional receiver designs.
grammable dividers. Consider now an example of how the present         As
microprocessors  and  microcomputers system enhances frequency stability.
To clearly   30   become a more important part of communica- point out this
advantage, consider a UHF receiver  tions transceivers, they will be called
upon to do system designed in a manner similar to that of      many tasks
presently performed by hardware receiver 400 as contrasted with a
conventional     systems. Such tasks include monitoring of battery receiver
as in Fig. 1 and assume the following     status, coded squelch receiver
options, etc. As system parameters:                            35   such,
ROM 260 may be called upon to store large [err] =450 MHz
quantities of information to be utilized by micro- [err]=70 MHz
processor 255 in supporting radio functions [err]=450 kHz        -
perhaps unrelated to the programming of first [err]=69.550
local oscillator synthesizer 230 and second local Assuming the first local
oscillator has a fre-   40   oscillator synthesizer 235. ROM 260 may be
pro- quency stability of 25 PPM (Parts Per Million) and  grammed by the
process outline in the flow chart the second local oscillator has a
frequency stab-  of Fig. 5 as described below. ility of 20 PPM. The total
frequency drift [err]F for the  The process of flow chart 500 begins with a
system of Fig. 1 is given by:                      search for self-quieting
spurious responses at 45   block 505. This self-quieting spurious search
may [err]F=2.25 kHz-1.39 kHz=3.64 kHz.              be accomplished in any
number of ways. Perhaps the most reliable and logical technique is to In
this case the 2.25 kHz drift is the result of the 5  perform a computer
search for each frequency PPM stability of the first oscillator and the
1.39  interest to be encoded in a particular radio while kHz drift is the
result of the 20 PPM stability of the    50   another technique would
utilize a look-up table. A second oscillator. The resultant 3.64 kHz drift
computer search may include the steps of com- could cause serious problems
in a receiver with a   puting the sum and difference of all possible
narrow-band I.F. filter that requires a low distor-  combination of
harmonics of both the first and tion output as one skilled in the art will
readily  second local oscillator frequency for both high appreciate.
55   and low side injection (out to a reasonable In the case of system 400,
both local oscillators  number of harmonics, perhaps as many as 20 to may
be slaved to a single 5 PPM  reference         25, of the oscillator
frequencies). The results of oscillator resulting in a total frequency
drift of:  these computations can then be compared with the frequency bands
which may pass through [err]F=2.25 kHz+.35 kHz=2.6 kHz.          60   each
of the first and second I.F. stages. The 



second I.F. frequency which has the best potential Thus, for system 400 a
29% reduction in fre-       for not having a self-quieting spurious
problem, quency drift results. In order to achieve similar  or the one that
has no potential for self-quieting results with the system of Fig. 1, a 5
PPM second  spurious responses may then be selected at step oscillator
crystal would be necessary. This would   65   510 to avoid self-quieting. 6
11              EP  0144 394  B1                     12 It should be noted
that only certain combina-      ROM is encoded with Bit=1 and the [err]
bits. If tions of I.F. and local oscillator frequencies will  the flow has
passed through step 640, Bit=0 and result in any self-quieting spurious
problem at all.  the [err] bits are encoded. One skilled in the art will
appreciate, however,      A receiver designed in accordance with the that
wideband receiver systems will exhibit a    5    above considerations not
only results in a greatly increased  likelihood of experiencing
receiver having  improved  stability  and  no receiver self-quieting than
prior narrow-band       receiver self-quieting spurious responses, but in
systems. A number of frequencies will not exhibit   addition the
manufacture of the receiver is sim- a problem regardless of whether high
side injec-    plified considerably. Presently, radio receivers are tion or
low side injection is utilized in the second    10   often manufactured
only to the subassembly oscillator. In this case, [err] may be selected at
stages due to the practically infinite number of random  or according to
any other selection         combinations of options, frequencies, etc. that
criteria if high-side or low-side injection is desir-  may be required by a
particular user. Therefore, able for any other reason.
the typical user of two-way portable radios may At step 515 the ROM  is
encoded with an    15   be unable to purchase his radio "over the
appropriate number of bits necessary to establish   counter". By encoding
ROM 260 with all of the the frequency of the first oscillator synthesizer
appropriate information necessary to shape the [err] in order to receive
the desired frequency. At  "personality" of a particular receiver, entire
trans- step 520 the bit which determines whether [err] is   ceivers or
receivers may be manufactured from to be high side injection or low side
injection is   20   start to finish with the exception of installing ROM
encoded into the ROM. At step 525 any optional      260. A user's receiver
requirements can therefore information which may be desirable to encode
be met almost instantaneously or changed as into the ROM such as, coded
squelch options, etc.   needed by simply encoding ROM 260 or replacing is
encoded.                                         it with a different ROM.
The net effect is a more While flow chart 500 shows steps 515, 520, and
25   efficient manufacturing process and a process 525 as distinct process
steps, it may be desirable  which lends itself to mass production much more
to bum or otherwise encode these bits into the      readily than was
obtainable by transceivers in the ROM simultaneously, 1 bit at a time, or
in any      past. other particular order which may prove advan-
While the receiver systems discussed herein tageous as necessitated by the
ROM architecture,   30   have switched the second local oscillator fre-
programmer, etc.                                    quency between high and
low-side injection to In most instances, receiver self-quieting results
implement the present invention it is clear that from a low order harmonic
(first through about      any of the local oscillators of a multiple
conver- third) of the first local oscillator mixing with a  sion receiver
system may be treated accordingly. higher order harmonic (up to about
nineteenth) of   35   It may even be advantageous to practice the the
second local oscillator frequency. For these    present invention with more
than one of the local cases a detailed ROM burning procedure 600 as
oscillator frequencies when more than two fre- shown in Fig. 6 may be
utilized. In procedure 600   quency conversions are utilized. While the
pre- a receive frequency is entered at step 605. The     ferred embodiment
always utilizes the lowest correct first local oscillator frequency is
computed    40   frequency local oscillator due to the relative ease or
looked up at a step 610. At a step 615 the       of changing its freqeuncy
compared to other appropriate ROM bits for encoding an oscillator
oscillators in a given system, the present inven- with the necessary
information to produce [err]      tion is not to be restricted to that
embodiment. are computed or otherwise generated. The values of the second
and third harmonics of [err] are   45   Claims computed and stored at a
step 620. Steps 625 and 620 form a loop which computes        1. A
multiple conversion superheterodyne the values of [err](Px[err]), where P
is an integer  receiver system (200), comprising: incremented in step 630,
assuming a high-side         first local oscillator means (230) for
selectively injection [err] is utilized. In this system the value of   so
generating any one of a plurality of predeter- the bit determining
high-side or low-side injection  mined first local oscillator frequencies
to be at the second mixer is set to be 1 for high-side or 0  mixed with an
incoming signal to produce a first for low-side injection. Since high-side
injection is  intermediate frequency; randomly selected at step 625, Bit=1
is also          second local oscillator means (235) for selec- chosen. In
step 630 the value of P is incremented   55   tively generating a second
local oscillator fre- from 1 to 19 and step 625 makes it computation
quency to be mixed with said first intermediate for each value of P.
frequency to produce an appropriate second At step 635 each of the values
computed in step   intermediate frequency; and 



625 is inspected to see if it is equal to the first,  frequency selecting
means (250, 255, 260), second, or third harmonic of [err]. If they are   60
operatively coupled to said first and second local equal, low-side
injection and Bit=0 is selected in  oscillator means, for selecting one of
said first step 640. If they are not equal, step 645 inspects to  local
oscillator frequencies to tune said receiver to see if the values computed
in step 625 are within  a desired channel; and characterized by means the
I.F. bandwidth of the system. If so step 640    (255,260) for selecting an
appropriate one of said selects low-side injection and Bit=0. If not the
65   two second local oscillator frequencies, one of    EP  0144 394  B1
12 It should be noted that only certain combina-     ROM is encoded with
Bit=1 and the [err] bits. If tions of I.F. and local oscillator frequencies
will  the flow has passed through step 640, Bit=0 and result in any
self-quieting spurious problem at all.  the [err] bits are encoded. One
skilled in the art will appreciate, however,      A receiver designed in
accordance with the that wideband receiver systems will exhibit a    5
above considerations not only results in a greatly increased  likelihood of
experiencing       receiver having  improved  stability  and  no receiver
self-quieting than prior narrow-band       receiver self-quieting spurious
responses, but in systems. A number of frequencies will not exhibit
addition the manufacture of the receiver is sim- a problem regardless of
whether high side injec-    plified considerably. Presently, radio
receivers are tion or low side injection is utilized in the second    10
often manufactured only to the subassembly oscillator. In this case, [err]
may be selected at   stages due to the practically infinite number of
random  or according to any other selection         combinations of
options, frequencies, etc. that criteria if high-side or low-side injection
is desir-  may be required by a particular user. Therefore, able for any
other reason.                          the typical user of two-way portable
radios may At step 515 the ROM  is encoded with an    15   be unable to
purchase his radio "over the appropriate number of bits necessary to
establish   counter". By encoding ROM 260 with all of the the frequency of
the first oscillator synthesizer   appropriate information necessary to
shape the [err] in order to receive the desired frequency. At
personality" of a particular receiver, entire trans- step 520 the bit which
determines whether FLO2 is   ceivers or receivers may be manufactured from
to be high side injection or low side injection is   20   start to finish
with the exception of installing ROM encoded into the ROM. At step 525 any
optional      260. A user's receiver requirements can therefore information
which may be desirable to encode        be met almost instantaneously or
changed as into the ROM such as, coded squelch options, etc.   needed by
simply encoding ROM 260 or replacing is encoded.
it with a different ROM. The net effect is a more While flow chart 500
shows steps 515, 520, and    25   efficient manufacturing process and a
process 525 as distinct process steps, it may be desirable  which lends
itself to mass production much more to burn or otherwise encode these bits
into the     readily than was obtainable by transceivers in the ROM
simultaneously, 1 bit at a time, or in any      past. other particular
order which may prove advan-         While the receiver systems discussed
herein tageous as necessitated by the ROM architecture,   30   have
switched the second local oscillator fre- programmer, etc.
quency between high and low-side injection to In most instances, receiver
self-quieting results  implement the present invention it is clear that
from a low order harmonic (first through about      any of the local
oscillators of a multiple conver- third) of the first local oscillator
mixing with a  sion receiver system may be treated accordingly. higher
order harmonic (up to about nineteenth) of   35   It may even be
advantageous to practice the the second local oscillator frequency. For
these    present invention with more than one of the local cases a detailed
ROM burning procedure 600 as       oscillator frequencies when more than
two fre- shown in Fig. 6 may be utilized. In procedure 600   quency
conversions are utilized. While the pre- a receive frequency is entered at
step 605. The     ferred embodiment always utilizes the lowest correct
first local oscillator frequency is computed    40   frequency local
oscillator due to the relative ease or looked up at a step 610. At a step
615 the       of changing its freqeuncy compared to other appropriate ROM
bits for encoding an oscillator     oscillators in a given system, the
present inven- with the necessary information to produce [err]      tion is
not to be restricted to that embodiment. are computed or otherwise
generated. The values of the second and third harmonics of [err] are   45
Claims computed and stored at a step 620. Steps 625 and 620 form a loop
which computes        1. A  multiple conversion superheterodyne the values
of [err](Px[err]) where P is an integer  receiver system (200), comprising:
incremented in step 630, assuming a high-side         first local
oscillator means (230) for selectively injection [err] is utilized. In this
system the value of   50   generating any one of a plurality of predeter-
the bit determining high-side or low-side injection  mined first local
oscillator frequencies to be at the second mixer is set to be 1 for
high-side or 0  mixed with an incoming signal to produce a first for
low-side injection. Since high-side injection is  intermediate frequency;
randomly selected at step 625, Bit=1 is also          second local
oscillator means (235) for selec- chosen. In step 630 the value of P is
incremented   55   tively generating a second local oscillator fre- from 1
to 19 and step 625 makes it computation      quency to be mixed with said
first intermediate for each value of P.
frequency to produce an appropriate second 



At step 635 each of the values computed in step   intermediate frequency;
and 625 is inspected to see if it is equal to the first,  frequency
selecting means (250, 255, 260), second, or third harmonic of [err]. If
they are   60   operatively coupled to said first and second local equal,
low-side injection and Bit=0 is selected in  oscillator means, for
selecting one of said first step 640. If they are not equal, step 645
inspects to  local oscillator frequencies to tune said receiver to see if
the values computed in step 625 are within   a desired channel; and
characterized by means the I.F. bandwidth of the system. If so step 640
(255,260) for selecting an appropriate one of said selects low-side
injection and Bit=0. If not the   65   two second local oscillator
frequencies, one of 7    13               EP  0 144 394  B1
14 said two local oscillator frequencies constituting   ing the divisor of
said programmable divider high side injection and the other constituting
low   (430, 480). side injections, in response to the tuning of said
10. A synthesized multiple conversion receiver receiver to the desired
channel for avoiding self-   system (200), comprising: quieting spurious
responses in said receiver    5      a reference oscillator (205, 210);
system.                                               a first frequency
synthesizer (230), operatively 2. The receiver system (200) of claim 1,
further   coupled to said reference oscillator (205, 210), for including:
generating a plurality of first injection frequency; a reference oscillator
(205, 210) for providing a    a first mixer (30) operatively coupled to
said reference frequency; and                        10   first injection
frequency with an input frequency wherein said first local oscillator means
(230)     to produce a first intermediate frequency; includes a first
frequency synthesizer (230) oper-     a second frequency synthesizer (235)
oper- atively coupled to said reference oscillator; and    atively coupled
to said reference oscillator (205, wherein said second local oscillator
means          210) for generating a second injection frequency; (235)
includes a second frequency synthesizer   15     a second mixer (80)
operatively coupled to said (235) operatively coupled to said reference
second frequency synthesizer (235 and said first oscillator,
mixer (30) for mixing said first intermediate fre- whereby a single
reference oscillator (205, 210)    qency with one of said second injection
frequen- ultimately provides an input to both the first and   cies; second
frequency synthesizers thereby enhanc-   20     said first and second
mixers (30, 80) provide ing frequency stability.
multiple conversion of an incoming frequency 3. The receiver system of
claim 2, wherein said     corresponding to a predetermined channel; first
and second frequency synthesizers (230) and      means (250) for selecting
said predetermined (235) including first and second programmable
channel; and characterized by frequency synthesizers respectively and
wherein   25   means (255, 260) for programming said second said frequency
selecting means (250, 255, 260)       frequency synthesizer (235) to
generate either a includes storage means (260) for storing pro-        high
side or a low side second injection fre- gramming information for said
programmable           quency in response to the selection of said pre-
frequency synthesizers.                              determined channel for
avoiding receiver self- 4. The receiver system of claim 3 wherein said   30
quieting spurious responses. storage means (260) includes a ROM (260).
11. The receiver system  (200) of claim  10, 5. A  multiple conversion
superheterodyne          wherein  said reference oscillator (205, 210)
receiver system (200), comprising:                   includes a crystal
controlled oscillator (205, 210). a plurality of cascaded frequency mixers
(30,         12. The receiver system  (200) of claim  11, 80) arranged to
provide multiple frequency con-   35   wherein said programming means (255,
260) version of an incoming frequency corresponding       includes a ROM
(260). to a predetermined channel;                            13. A method
of programming a multiple con- means  for selecting  said  predetermined
version frequency synthesized receiver with local channel (250, 255, 260);
oscillator frequency determining information in a plurality of frequency
generators (230, 235)   40    which the receiver includes at least two
synth- each coupled to one of said mixers (30, 80) for      esized local
oscillator signals and in which one of providing an injection frequency to
each of said     said local oscillator signals may be chosen to be mixers
(30, 80) each injection frequency con-        any of a plurality of
injection frequencies for a stituting either high side or low side
injection;     mixer, said method comprising the steps of: and
characterized by                           45      providing a desired
receiver frequency; means(255,260)foralteringoneofsaidinjection
searching for potential receiver self-quieting frequencies between high and
low side injection in   spurious responses at said desired receiver fre-
response to the selection for said predetermined    quency; channel to
avoid receiver self-quieting.               selecting either high-side or
low-side injection 6. The receiver system (200) of claim 5 wherein   50
for said one local oscillator injection to avoid said plurality of
frequency generators (230, 235)   receiver self-quieting; and includes a
frequency generator (235) for generat-      encoding a ROM with local
oscillator frequency ing a lowest injection frequency and wherein
determining information so that said high-side or said altering means (255,
260) includes means        low-side injection frequency is used when said
for altering said lowest injection frequency.  55   receiver is operated at
said desired receiver fre- 



7. The receiver system (200) of claim 6 wherein     quently; at least one
of said frequency generators (230,        whereby,  receiver  self-quieting
spurious 235) includes a frequency synthesizer (230, 235).    responses are
eliminated in said receiver. 8. The receiver system (200) of claim 7
further      14. The method of claim 13, wherein the step including  a
reference  oscillator (205, 210)   60   of selecting includes selecting a
frequency for coupled to said frequency synthesizer (230, 235).    the
lowest frequency local oscillator signal. 9. The receiver system (200) of
claim 8 wherein      15. The method of claim  13, wherein the said
frequency synthesizer (230, 235) includes a     encoding step includes
encoding a single binary programmable divider (435, 480) and said alter-
digit to determine whether high-side or low-side ing means (255, 260)
includes means for chang-   65   injection is used. 8    15              EP
0 144 394  B1                   16 16.  A   method   of  programming   a
wobei die zweite Ciberiagerungsoszillatorein- superheterodyne receiver
having a ROM with         richtung (235) einen zweiten Frequenzsynthesizer
ROM information for use in controlling the fre-     (235) enthalt, der
wirkungsmaBig mit dem Bezug- quencies of a frequency synthesizer system
cap-     soszillator verbunden ist, able of simultaneously producing a
plurality of    5  wodurch ein einzelner Bezugsoszillator (205, local
oscillator frequencies, including the steps   210) schlieflich elnen
Eingang an sowohl den of:
ersten als auch den zweiten Frequenzsynthesizer providing a desired
receiver frequency;           liefert, um dadurch die Frequenzstabilitat zu
ver- computing a first local oscillator frequency      bessern. suitable
for receiving said desired receiver fre-   10  3. Empfangersystem nach
Anspruch 1, wobei quency;                                             die
genannten ersten und zweiten Frequenzsyn- determining ROM information
indicative of said    thesizer (230) und (235) erste bzw. zweite pro- first
local oscillator frequency;                   grammierbare
Frequenzsynthesizer  enthalten inspecting for potential receiver
self-quieting at  und wobei die Frequenzwahleinrichtung (250, said desired
receiver frequency;              15   255, 260) eine Speichereinrichtung
(260) enthalt, selecting either high-side or low-side injection  um
Programmierinformation fOr die program- for a second oscillator frequency
for receiving     mierbaren Frequenzsynthesizer zu speichern. said desired
receiver frequency and avoiding self-   4. Empfingersystem nach Anspruch 3,
bei dem quieting;                                         die
Speichereinrichtung (260) einen ROM (260) 10   determining ROM information
indicative of said   20   enthalt. second local oscillator frequency; and
5. Mehrfachumsetzungs-Superhetempfanger- encoding said ROM with said ROM
information       system (200), enthaltend: indicative of said first and
second local oscillator  mehrere in Kaskade geschaltete Frequenzmi-
frequencies.                                       scher (30, 80), die dazu
angeordnet sind, eine 25    Mehrfachfrequenzumwandlung  einer  ankomn-
Patentansprfiche                                    menden Frequenz
entsprechend einem vorbe- stimmten Kanal zu erzeugen; 1.
Mehrfchumsetzungs-Superhetempfanger-           eine Einrichtung zum
Auswahlen des vorbe- system (200), enthaltend:
stimmten Kanals (250, 255, 260); eine erste
Oberlagerungsoszillatoreinrichtung    30  mehrere Frequenzgeneratoren (230,
235), die (230) zum selektiven Erzeugen einer aus einer      jeweils mit
einem der genannten Mischer (30, 80) Vielzahl von vorbestimmten ersten
Uberlage-         verbunden sind, um eine Uberlagerungsfrequenz
rungsoszillatorfrequenzen, die mit einem ankom-    an jeden der Mischer
(30, 80) zu liefern, wobel menden Signal zu mischen ist, um eine erste
jede Uberlagerungsfrequenz entweder eine Ober- Zwischenfrequenz zu
erzeugen;                 35   band- oder eine Unterbandzufuhrung bildet;
und eine zweite Uberlagerungsoszillatoreinrichtung    gekennzeichnet durch
(235) zum  selektiven Erzeugen einer zweiten         eine Einrichtung (255,
260) zum Wechseln einer Uberlagerungsoszillatorfrequenz, die mit der
der genannten Zufuhrfrequenzen zwischen Ober- ersten Zwischenfrequenz zu
mischen ist, um eine    band- und Unterbandzuf0hrung in Abhangigkeit
geeignete zweite Zwischenfrequenz zu erzeugen;   40   von der Auswahl fur
den vorbestimmten Kanal und
zur Vermeidung einer Empfangerselbststumm- eine Frequenzauswahleinrichtung
(250, 255,        schaltung. 260), die wirkungsmAgig mit den ersten und
6. Empfingersystem (200) nach Anspruch 5, bei zweiten
Uberlagerungsoszillatoreinrichtungen     dem die Vielzahl der
Frequenzgeneratoren (230, verbunden ist, um eine der ersten Oberlagerungs-
46   235) einen Frequenzgenerator (235) zum Erzeu- oszillatorfrequenzen
auszuwahlen, um dem Emp-.     gen einer niedrigsten Uberlagerungsfrequenz
flanger auf einen gewunschten Kanal abzustim-      enthalt und wobei die
genannte Wechseleinrich- men; und gekennzeichnet durch Einrichtungen
tung (255, 260) eine Einrichtung zum Wechseln (255, 260) zum Auswahlen
einer geeigneten der      der untersten Uberlagerungsfrequenz enthalt. zwei
zweiten Oberlagerungsoszillatorfrequenzen,   50  7. Empfingersystem (200)
nach Anspruch 6, bei wobei eine der genannten zwel Uberlagerungsos-     dem
wenigstens einer der genannten Frequenz- zillatorfrequenzen die
Oberbandzufuhrung. und      generatoren (230,235) einen Frequenzsynthesizer
die andere die Unterbandzuf~hrung bilden in        (230, 235) enthilt. 



Abhangigkeit von der Abstimmung des Empfan-          8. Empfangersystem
(200) nach Anspruch 7, gers auf den gewfnschten Kanal zu Vermeidung   u5
weiterhin enthaltend einen Bezugsoszillator (205, von Selbststummschaltung
durch das Anspre-         210), der mit dem Frequenzsynthesizer (230, 235)
chen auf Storsignale in dem Empfingersystem.       verbunden ist. 2.
Empfingersystem (200) nach Anspruch 1,          9. Empfingersystem (200)
nach Anspruch 8, bei weiterhin enthaltend:             /                dem
der Frequenzsynthesizer (230, 235) einen einen Bezugsoszillator (205, 210)
zur Bereitstel-   60   programmierbaren Teiler (435, 480) enthalt und lung
ainer Bezugsfrequenz; und                     die Wechseleinrichtung (255,
260) eine Einrich- wobei die erste Jberlagerungsoszillatoreinrich-  tung
zum Andern des Divisors des programmier- tung (230) einen ersten
Frequenzsynthesizer (230)  baren Teilers (430, 480) enthalt. enthilt, der
wirkungsmlBig mit dem Bezugsoszil-      10.
Synthesizer-Mehrfachumsetzungsempfan- lator verbunden ist; und
65   gersystem (200), enthaltend: 9    I IPIIIJ1   II111jI1 11111 111111 17
EP 014394B1 '1 einen Bezugsoscillator (205, 210);              aufgrund
Ansprechen auf Storsignale in dem einen ersten Frequenzsynthesizer (230)
der wir-  Empfinger vermieden wird. kungsmA8ig mit dam Bezugsoscillator
(205, 210)      14. Verfahren nach Anspruch 13, bei dam der verbunden ist,
um eine Vielzahl erster Uberlage-  Auswahischritt das Auswahlen einer
Frequenz for rungsfrequenzen zu erzeugen;                 5    das
Oberlagerungsosziilatorsignal  niedrigster einen ersten Mischer (30), der
wirkungsrnal~ig   Frequenz umfa~t. mit der ersten Olberlagerungsfrequenz
mit einer     15. Verfahren nach Anspruch 13, bei dem der Eingangsfrequenz
verbunden ist, um eine erste     Kodierschritt das Kodieren einer einzigen
Bin~r- Zwischenfrequenz zu erzeugen;                     stelle zur
Bestimmung, ob Oberband- oder Unter- einen zweiten Frequenzsynthesizer
(235), der   10   bandzufOhrung verwendet wird, umfaBt. wirkungsmAlig mit
dem Bezugsoszillator (205,        16. Verfahren zum Programmieren eines
Super- 210) verbunden ist, umr eine zweite Uberlage-     hetempfingers, der
einen ROM  aufweist, mit rungsfrequenz zu erzeugen;
ROM-Information zur Verwendung bei der Steue- einen zweiten Mischer (80),
der wirkungsm3Big   rung der Frequenzen eines Frequenzsynthesizer- mit dem
zweiten Frequenzsynthesizer (235) und   1s   systems, das in der Lage !st,
gleichzeitig eine dem ersten Mischer (30) verbunden !st, um die
Vielzahl von Oberlagerungsoszillatorfrequenzen erste Zwischenfrequenz mit
einer der zweiten      zu erzeugen enthaltend die Schritte:
Oberlagerungsfrequenzen zu mischen;                 Vorgeben einer
gewunschten Empfangerfre- wobei die ersten und zweiten Mischer (30, 80)
quenz; sine Mehrfachumsetzung einer ankommenden   20       Berechnen einer
ersten Oberlagerungsoszilla- Frequenz entsprechend elnem  vorbestimmten
torfrequenz, die geeignet !st, die gewunschte Kanal bewirken;
Empffngerfrequenz zu empfangen; sine Einrichtung (250) zum Auswahlen des
vor-     Bestimmen von ROM-information, die fOr die bestimmten Kanals; und
gekennzeichnet durch       erste Oberlagerungsoszillatorfrequenz kennzeich-
eine Einrichtung (255,260) zum Programmieren   25   nend ist des zweiten
Frequenzsynthesizers (235), um ent-     PrOfen auf m6gliche
Empfangerselbststumm- weder sine Oberband- oder sine Unterband-Uber-
schaltung bei der gewunschten Empfingerfre- lagerungsfrequenz der zweiten
Oberlagerung in     quenz; Obereinstimmung mit der Auswahl des vorbe-
Auswihlen entweder der Oberhand- oder der stimmten Kanals zu Vermeidung
einer Empfan-   30   Unterbandzufuhrung fOr eine zweite Oszillatorfre-
gerselbststummschaltung durch Ansprechen auf      quenz zum Empfangen der
gewunschten Empffn- St6rsignale zu erzeugen.
gerfrequenz und zum Vermeiden des Selbst- 11. EmpfAngersystem (200) nach
Anspruch 10,     stummschaltens; bei dam der Bezugsoszillator (205, 210)
einen       Bestimmen von ROM-Information, die fur die kristallgesteuerten
Oszillator (205, 210) enth3lt.    36   zweite
Oberiagerungsoszlllatorfrequenz  kenn- 12. Empfingersystem (200) nach
Anspruch 11,     zeichnend ist; und bei dem die Programmyiereinrichtung
(255, 260)      Kodieren des ROM mit der genannten ROM- einen ROM (260)
enthalt.                          Information, die for die ersten und
zweiten (Ober- 13. Verfahren zum Programmieren sines Mehr-
lagerungsoszillatorfrequenzen kennzeichnend ist.
fachumsetzungs-Frequenzsynthesizerempf~n-    40 KJ    gers mit der
Oberlagerungsoszillatorfrequenz      Revendications bestimmender
Information, bei dem der Empfan- ger wenigstens zwei
Synthesizerdberlagerungs-       1. Systeme recepteur superh6terodyne A
oszillatorsignale enthilt und wobei eines der     conversion multiple
(200), comportant: Uberlagerungsoszillatorsignale  als sines aus   4S  un
premier dispositif oscillateur local (230) des- einer Vieizahl von
Uberiagerungsfrequenzen fur    tin6 3 produire s6lectivement l'une
quelconque einen Mischer gewihit sein kann, das Verfahren    des plusieurs
frequences prsd6termin6es de pre- enthaltend die folgenden Schritte:
mier oscillateur local devant etre melangee avec Vorgeben einer gewunschten
Empfangerfre-         un signal entrant pour produire une premiere quenz,
50   fr6quence interm6diaire; 



Suchen  nach m8glichen  Empfangerselbst-          un second dispositif
oscillateur local (235) des- stummschaltungen aufgrund Ansprechen auf
tine a produire selectrivement une frequence de St6rsignalen bei der
gew~nschten Empfingerfre-    second oscillateur local qui dolt etre
melang6e quenz;                                            avec ladite
premiere fr6quence interm6diaire Auswahlen entweder der Oberband- oder der
ss   pour produire une seconde fr6quence interm6- Unterbandzuffhrung
ffr'die genannte sine Uber-    diaire appropriee; et
lagerungsoszillatorzuf~hrung  zur Vermeidung        un dispositif de
selection de fr6quence (250, von Empfangerselbststummschaltung; und
255, 260) coupl6 en fonctionnement avec ledit Kodieren sines ROM mit die
Uberlagerungsos-     premier et ledit second dispositifs oscillateurs
zillatorfrequenz bestimmender Information der-   60   locaux pour
s6lectionner l'une de ladite fr6quence art, dag die Oberband- oder die
Unterband~berla-  du premier oscillateur local afin d'accorder ledit
gerungsfrequenz verwendet wird, wenn der Emp-     r6cepteur sur un canal
voulu; et caract6ris6 par un fanger be! der gewOnschten Empfangerfrequenz
dispositif (255, 260) destin6 a selectionner I'une betrieben wird;
appropri6e desdites deux fr6quences de second wodurch
Empfingerselbststummschaltung    65   oscillateur local, I une des deux
fr6quences d'os- 10    19               EP  0144 394  B1
20        c   L 1     S   * cdllateur local constituant une injection de
cate    tion 6, dans lequel l'un au moins desdits gbn6ra- sup6rieure et
l'autre constituant une injection de   teurs de frbquences (230, 235)
comporte un syn- c8t6 inf6rieur, en rbponse A I'accord dudit r6cep-
th6tiseur de fr6quence (230, 235). teur sur le canal voulu afin d'eviter
des r6ponses    8. Systeme recepteur (200) selon la revendica- parasites de
silence automatique dans ledit sys-    5    tion 7, comportant en outre un
oscillateur de teme recepteur.
reference (205,210) couple avec ledit synthetiseur 2. Systeme r6cepteur
(200) selon la revendica-     de fr6quence (230, 235). tion 1, comportant
en outre:                          9. SystAme rbcepteur (200) selon la
revendica- un oscillateur de r6f6rence (205, 210) destin6 3   tion 8, dans
lequel ledit synthbtiseur de frbquence produire une frequence de reference;
et        10   (230, 235) comporte un diviseur programmable dans lequel
ledit premier dispositif oscillateur   (435, 480) et ledit dispositif de
modification (235, local (230) comporte un premier synth6tiseur de     260)
comporte un dispositif pour changer le fac- fr6quence (230) coupl6 en
fonctionnement avec       teurde division duditdiviseur programmable (430,
ledit oscillateur de r6f6rence; et                  480). dans lequel ledit
second dispositif oscillateur   16  10. Systeme rbcepteur b conversion
multiple local (235) comporte un second synth6tiseur de      synthbtis6
(200) comportant: fr6quence (235) couple en fonctionnement avec         un
oscillateur de r6f6rence (205, 210); ledit oscillateur de r6ference,
un premier synth6tiseur de frequence (230) de maniAre qu'un seul
oscillateur de r6ference     coupl6enfonctionnementavec leditoscillateurde
y      (205,210) fournisse finalement une entr~e A la fois   20   r6fbrence
(205, 210) pour produire plusieurs pre- au premier et au second
synthetiseurs de fr6-       mieres frequences d'injection; quence,
am6liorant ainsi la stabilit6 en fr6quence.   un premier melangeur (30)
coupl6 en fonction- 3. SystAme r6cepteur selon la revendication 2,
nement avec ladite premiere fr6quence d'injec- dans lequel ledit premier et
ledit second synth6ti-  tion, avec une frequence d'entr6e pour produire
seurs de frequence (230) et (235) comprennent   25   une premikre fr6quence
intermediaire; respectivement un premier et un second synth6ti-      un
second synth6tiseur de frequence (235) cou- seurs de fr6quence
programmables et dans lequel     ple en fonctionnement avec ledit
oscillateur de ledit dispositif de s6lection de fr6quence (250,255,
r6f6rence (205, 210) afin de produire une seconde 260) comporte un
dispositif de m6morisation (260)   frequence d'injection; pour m6moriser
des informations de programma-   30    un second m6langeur (80) coupl6 en
fonctionne- tion pour lesdits synthetiseurs frbquence pro-      ment avec
ledit second synth6tiseur de frequence grammables.
(235) et ledit premier m6langeur (30) afin de 4. Systeme recepteur selon la
revendication 3,    m6langer ladite premibre frbquence intermediaire dans
lequel ledit dispositif de m6m~orisation (260)  avec l'une desdites
secondes fr6quences d'injec- comprend une ROM 260.
35   tion; 5. Systeme  recepteur superh6t6rodyne  a            ledit
premier et ledit second m6langeurs (30,80) conversion multiple (200)
comportant:               produisant une conversion multiple d'une fr6-
plusieurs melangeurs de fr6quence (30, 80) en     quence entrante
correspondant A un canal pr6db- cascade agenc6s pour effectuer une
conversion       termin6; multiple de frbquence d'une fr6quence entrante
40.    un dispositif (250) de s6lection dudit canal correspondant 3 un
canal prbd6termin6;              pr6d6terminb; et caract6ris6 par: un
dispositif de s6lection dudit canal pr6d6ter-    un dispositif (255, 260)
destine A programmer min6 (250, 255, 260);
ledit second synthetiseur de fr6quence (235) afin plusieurs generateurs de
frequences (230, 235)    de produire une seconde fr6quence d'injection du
coupl6s chacun avec l'un desdits m6langeurs (30,   45   cdt6 superieur ou
du c6tb inf6rieur en r6ponse A la 80) pour produire une fr6quence
d'injection pour    selection dudit canal pr6determin6 pour 6viter des
chacun desdits m6langeurs (30, 80), chaque fr6-     reponses parasites de
silence automatique du quence d'injection constituant une injection de
r6cepteur. 



c6t6 sup6rieurou une injection de c6te inferieur; et  11. SystAme rbcepteur
(200) selon la revendica- caract6ris6 par                               so
tion 10, dans lequel ledit oscillateur de r6ference un dispositif (255,
260) destin6 A modifier l'une  (205,210) comporte un oscllateur commande
par desdites frequences d'injection entre une injection  cristal (205,
210); de c6t6 superieure et une injection de c6tb inf6-     12. Systeme
recepteur (200) selon la revendica- rieur en r6ponse A la s6lection dudit
canal prode-  tion 11, dans lequel ledit dispositif de programma- termine
pour 6viter un silence automatique du   5S   tion (255, 260) comporte une
ROM (260). r6cepteur.             -                              13.
Proc6d6 de programmation d'un r6cepteur 6. Systeme recepteur (200) selon la
revendica-    synth6tis6 en frequence A conversion multiple tion 5, dans
lequel lesdits plusieurs g6n6rateurs de  avec des informations de
determination de frN- fr6quences (230,235) comprennent un g6nerateur
quence d'oscillateurs locaux, dans lequel le rbcep- de frequence (235) qui
produit une fr6quence   60   teur comporte au moins deux signaux d'oscilla-
d'inversion la plus basse et dans lequel ledit     teurs locaux synth6rises
et dons lequel l'un desdits dispositif de modification (255, 260) comporte
un   signaux d'oscillateurs locaux peut Wtre choisi pour dispositif pour
modifier ladite fr6quence d'injec-  etre l'une de plusieurs frbquences
d'injection pour tion la plus basse.                                 un
m6langeur, ledit proc6d6 consistant: 7. Systeme recepteur (200) selon la
revendica-   65  A produire une frequence de recepteur voulue; 11    1
1111I11IJ1 111111111111 l11  II *_     21               EP 0 144 394 B1
22 a r6chercher des r6ponses potentielles para-      superhetdrodyne
comprenant une ROM, avec des sites de silence automatique du r6cepteur A
ladite  informations de ROM destin6es a commander les fr6quence de
recepteur voulue;                      fr6quences d'un systAme synth6tiseur
do fr6- a selectionner l'injection de cot6 sup6riour ou   quence capable de
produire simultan6ment plu- de cot6 inf6rieur pour ladite injection
d'oscillateur    5    sieurs frequences d'oscillateurs locaux, consis-
local fin d'6viter le silence automatique du recep-  tant: teur; et
a produire une fr6quence de recepteur voulue; a coder une ROM avec des
informations d6ter-        A calculer une premiere frequence d'oscillateur
minant une frequence d'oscillateurs locaux de       local qui convient pour
recevoir ladite fr6quence maniere quo ladite fr6quence d'injection de c6t6
10   de r6cepteur voulue; sup6rieur ou de c6t6 inf6rieur soit utilis6e
quand    A determiner des informations de ROM indi- ledit r6cepteur
fonctionne 3 ladite frequence du    quant ladite premiere fr6quence
d'oscillateur recepteur voulue;                                   local; de
maniere que les reponses parasites de            a inspector un silence
automatique potentiel du silence automatiques du recepteur solent elimi-
15   recepteur A ladite fr6quence de r6cepteur voulue; n6es dudit
r6cepteur.                                 A selectionner l'injection de
c6t6 superieur ou 14. Procdd6 selon Ia revendication 13, dans
l'injection de cot6 inf6rieur pour une seconde lequel l'op6rations de
s6lection consiste A s6lec-  frequence d'oscillateur afin de recevoir
ladite tionner une frequence pour le signal d'oscillateur  fr6quence de
r6cepteur voulue et d'6viter le local de frequence la plus basse.
20   silence automatique; 15. Procede selon. Ia revendication 13, dans
A determiner des informations de ROM indi- lequel l'operation de codage
consiste A coder un    quant ladite second fr6quence d'oscillateur local; *
soul chiffre binaire pour determiner si une injec-  et tion de c6te
sup6rieur ou une injection de cot6       A coder ladite ROM avec lesdits
informations de inferieur est utilis6e.                       25    ROM
indiquant ladite premiere et ladite seconde 16. Proc6d6 de programmation
d'un r6cepteur       frequences d'oscillateurs locaux. 30 35 40 45 50 55 60
65 12    


