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and c' of figure 5, the control inputvs. outputfrequen- cy characteristics
vary dependent on the variations of The present invention relates to a
phase locked  the characteristics of the VFO 1. That is, in the prior loop
control apparatus.                            art control apparatus, the
variation of the sensitivity A prior art control apparatus will be
described. In   5   of the VFO 1 Is not corrected, thereby resulting in
poor the following description, a variable frequency oscil-  control. lator
(hereinafter referred to as "VFO") is used as a  The present invention is
intended as a solution to variable frequency generating means.
the problem aforesaid. The VFO, which is an important constitutional     In
accordance with the invention there is provided element of a PLL circuit,
has variations dependent on   10   a phase locked loop control apparatus
comprising: its component elements, and further it is well known    phase
comparator means, responsive to an ex- that it has variations dependent on
the usage envir-  ternal input signal and to a controlled variable fre-
onment such as powersupplyvoltage. Figure4 shows    quency signal, for
detecting the phase difference an example of control inputvs. output
frequency char-  therebetween, to produce a phase error signal de-
acteristics of the VFO. In the figure, reference char-  15  pendant upon
the detected phase difference; acter "a" represents a characteristic which
isto be the   control means connected to said phase com- design centre, and
reference characters "b" and "c"  parator means, which control means is
responsive to represent characteristics in a case where the charac-  said
phase error signal and to a frequency correction teristic of the VFO
varies. In order to enable a prefer-  signal, to produce a first control
signal; able operation as a PLL by using such three kinds of  20  a
variable frequency signal generating means VFOs to obtain a predetermined
frequency [err], input  connected to said control means, which variable
fre- signals of [err], and [err], are required as control inputs  quency
signal generating means is responsive to said of the VFOs. As a method of
automatically correcting  first control signal, to produce said controlled
variable the variations of the characteristics of the VFO, there  frequency
signal; and is a technique disclosed in Japanese Laid-open Pa-  25  a
correcting circuit means, connected between tent Publication No. Sho
62-97428.                 the output of said variable frequency signal
generat- Figure 6 is a block diagram of a control apparatus  Ing means and
said control means, which correcting which conducts such an automatic
correction. In fig-  circuit means is responsive to said controlled
variable ure 6, reference numeral 1 denotes a VFO outputting  frequency
signal, to produce said frequency correc- a variable frequency signal D,
the frequency of which   30  tion signal for correcting any deviation of
said control- varies in response to the control signal C. Reference  led
variable frequency signal from a predetermined numeral 2 denotes a phase
comparator circuit for de-  value; tecting the phase difference between the
variable       which control apparatus is characterised in frequency signal
D and the input signal A from the  that: outside to output an error
detection signal B. Refer-  35  said control means comprises a multiplier
ence numeral 3 denotes a correction circuit for detect-  means, responsive
to said phase error signal and to ing the deviation of the frequency of the
variable fre-  said frequency correction signal, to produce as mul- quency
signal D from a predetermined value ([err]) to  tiplication product thereof
a second control signal, output a correction signal E. Reference numeral 4
de-  wherein said multiplier means is connected, either to notes an adder.
40  said variable frequency signal generating means, or The device will
operate as follows.            to an adder means which is connected to said
signal When the input signal Adoes notexist, the phase  generating means,
whereby said second control sig- comparator 2 outputs 0 as the error signal
B. Then, a  nal shall be applied directly, or with the addition of control
circuit which makes the frequency of the sig-  said frequency correction
signal, as said first control nal D of the VFO 1 be a predetermined value
[err] is con-  45  signal to said signal generating means. stituted by the
adder 4, the VFO 1, and the correction  The multiplier means, included as
aforesaid, is circuit 3, and the frequency of the signal D becomes
advantageous since it has the effect thatvariations or [err]. On the other
hand, when the signal A is input, the  fluctuations In the sensitivity of
the variable frequen- signal D which is of the predetermined frequency
[err],  cy signal generating means are suppressed. is synchronized with the
input signal Aand is obtained   50  As indicated above, inclusion of adder
means be- at the output of the PLL.                          tween the
multiplier means and the variable frequen- Figure 5 shows the
characteristics of the signal D  cy signal generating means is optional.
This will de- against the signal C offigure 6. That is, the correction
pend on the nature of the phase error signal applied signals [err] and[err]
shown in figure 4 are obtained  to the multiplier means. Such adder means
can be from the correcting circuit 3, and a predetermined fre-  55  omitted
where this signal has a predetermined con- quency [err] Is obtained at a
single value (for example,  stant offset such as produced by some types of
phase 0) of the control signal C.                        comparator means,
or where a constant offset is add- However, as is apparent from the curves
a, b',  ed at the phase error signal input to the multiplier. 2    
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preferred arrangements to be descri-  or corresponding elements as those
shown in figure bed below the phase error signal and the frequency  6.
Reference numeral 5 denotes a multiplier for mul- correction signal are
applied to the multiplier means  tiplying the correction signal E for
correcting the de- via respective resistors and respective low input im-
viation of the variable frequency signal D from the pedance, high output
impedance current input sta-   5   predetermined value ([err]) and the
phase error signal B ges. This has the advantage of design flexibility,  as
a first control signal. The multiplied output as a since the change of the
frequency characteristics of  second control signal H is input to the
adder4. Herein, the variable frequency signal against the phase error
thefrequencyfd of the output signal D againstthevol- signal can be
established arbitrarily and a desired  tage [err] of the input signal Cof
the VFO I is represent- gain can be obtained relatively easily.       10
ed by the following formula, Also the current input stages just mentioned
can         [err]       [Hz]  (1) include a differential amplifier and
matched current  where G is sensitivity of VFO. output stages for feedback
and external output re-    The frequency fd of the signal D against the
sig- spectively. This has the advantages that the voltage  nal H is as
shown In figure 5, and [err] is equal to [err]. and the input terminal of
the differential amplifier can  15  That Is, the characteristics of the VFO
1 against the be held constant and an output current can be ob-  voltage Vh
of the signal H is represented as in the fol- tained even if current at the
Input terminal should  lowing. swing negative.
[err] Otheradvantages will become apparent from the               [err]
detailed description given hereinafter it should be un-  20   Furthermore,
the sensitivity G is represented as in derstood, however, that the detailed
description and  the following, specific embodiments are given by way of
Illustration       [err] only, since various changes and modifications
within  and because the correction signal E is a voltage [err] the scope of
the invention as defined by the append-  which makes the signal D a
predetermined frequency ed claims will become apparent to those skilled in
the   25  [err] the sensitivity G is represented as In the following. art
from this detailed description.                               [err] In the
accompanying drawings:                   From the formulae (2) and (4),
Figure 1 is a block diagram showing a constru-            [err] tion of a
P.L.L control apparatus according to a               [err] first embodiment
of the present invention;  30  That is, the sensitivity [err] of the VFO 1
against the vol- Figure 2 is a block diagram showing a construc-  tage Vh
is represented by the following formula. tion of a P.L.L. control apparatus
according to a          [err] second embodiment of the present invention;
[err] Figure 3 is a circuit diagram showing a construc-  The phase error
signal B and the correction sig- tion of an Impedance conversion circuit
for use in  35  nal E which is equal to the voltage [err] are input to the
a third embodiment of the present invention;    multiplier 5, the
voltage[err]against the voltage [err] of Figure 4 is a diagram showing the
control input  the signal B becomes as follows, vs. output frequency
characteristics of a VFO;               [err] Figure 5 Is a diagram showing
the control Input    The frequency fd of the signal D which is a vari- vs.
output frequency characteristics of a VFO   40  able frequency signal
against the voltage Vb of the modified by a known correction of the centre
fre-  signal B which is the first control signal, is represent- quency;
ed as in the following, Figure 6 is a diagram showing a construction of a
known P.L.L. control apparatus;                            [err] Figure 7
Is a circuit diagram showing a construc-  45        [err] tion of a current
mirror circuit; and              That is, even  when variations or
fluctuations Figures 8(a) and (b) are diagrams showing the   arise in the
characteristics of the VFO 1, the charac- characteristics of the current
mirror circuit of fig-  teristics of the frequency of the variable
frequency ure 7.                                          sinal against the
first control signal becomes con- Embodiments of the present invention will
be de-  50  stant. scribed in detail below with reference to the drawings.
While in the above-illustrated embodiment a con- It is intended to make the
sensitivity of the VFO  trol apparatus having an adder4 is described, the
ad- constant That is, to realize that the characteristics a,  der may be
removed if a predetermined offset value b', and c of the VFO shown in
figure 5 are all equiv-  is multiplied on the Input signal B of the adder
5. Al- alent to a.                                   55  though this offset
value can be obtained by providing Figure 1 shows a control apparatus
according to  an adder which adds a constant value to the signal B a first
embodiment of the present invention. In figure  between the phase
comparator 2 and the multipliers, 1, the same reference numerals designate
the same 3    



5                   EP 0 377 978 B1 it can be also obtained as a
characteristics of the   By appropriately setting the value of the resistor
phase comparator 2 itself. For example, in a case  13 against the frequency
correction signal E similarly where the phase comparator 2 Is constituted
by main-  as above, the characteristics of the frequency cor- ly a general
purpose CMOS logic IC, the output of the  recting operation can be
arbitrarily set. IC is 0 V or 5 V which is the power supply voltage of   5
That is, the correction circuit 3 receives the signal the IC, and the
average voltage (which is obtained  D from the VFO 1 and outputs the
correction signal when the output waveform of IC is smoothed) when   E
which represents the frequency of the signal D [err] as the phase error is
0 (corresponding to a case where  a voltage. When the frequency of the
signal D is made the control input of figure 5 is equal to 0) becomes 2.5
fd and the voltages [err corresponding to the frequency V. That is, this
voltage 2.5 V corresponds to the offset  10  [err] and [err] are made[err]
and [err], respectively, the sensi- value and in such case the same effects
as the     tivity [err] of the correction circuit 3 is represented by
above-described embodiment can be obtained with-   the following. out the
adder 4.                                                    [err] As is
evident from the foregoing description, the                [err] PLL
circuit of the above-described construction can   15  Then, the sensitivity
[err] of the other input signal [err] of suppress the variations or
fluctuations in the sensitiv-  the multiplier 5 against the frequency
difference (fd - ity of VFO and its characteristics can be made con-
[err]) becomes stant. However, this does not always mean that a de-
[err] sired characteristic is obtained. In other words, while
[err] a circuit gain which mainly controls the constant char-  20  and the
characteristics can be changed by the value acteristics is determined by
the multiplier 5, the char-  of the resistor 13. acteristic of the
multiplier 5 Is not considered at all. A  In such embodiment, a stable
control can be con- construction of the control apparatus which can easi-
ducted against the variations of the variable frequen- ly establish the
characteristics of the multiplier at an  cy generating means, and the
frequency change of arbitrary one is shown in the following.      25  the
variable frequency signal D against the phase er- Figure 2 shows a PLL
circuit according to a sec-  ror signal B can be arbitrary set, thereby
enabling to ond embodiment of the present invention. In figure 2,  obtain a
desired gain easily. the reference numerals denote the same portions as
While iun the above-illustrated embodimentan ad- those shown in figure 1.
Reference numeral 10 de-  der 4 is provided, this adder 4 may be removed if
a notes a first current voltage converter (first current in-  30  constant
offset value is multiplied on the input signal put means) constituted by
resistors 14, 15, and 16  of the multiplier similarly as in the first
embodiment. and amplifiers 17 and 18. Reference numeral 11 de-    While in
the above-illustrated embodiment cur- notes a second current voltage
converter (second   rent voltage converters 10 and 11 are used as current
current input means) constituted by resistors 19, 20,  input means, these
current input means need not be and 22 and amplifiers 23 and 25. Reference
numerals  35  restricted thereto. For example, it may be that the cur- 12
and 13 denote resistors.                        rent input means is of a
current input and current out- The device will operate as follows.
put type circuit and the multiplier 5  is ofa current Input The current
voltage converters 10 and 11 have an  type one. input Impedance of about 0.
The first control signal B  Figure 3 shows a current input circuit of a
current from the phase comparator 2 is input to the current-  40  input and
current output type adopted a third embodi- voltage converter 10 via a
resistor 12. In the phase  ment of the present invention. This current
input cir- comparator 2, the ratio of the voltage [err] of the signal  cuit
is an impedance conversion circuit of a type of B to the phase difference
[err] between the signalsAand  low input impedance and high output
impedance. In D, that Is, the sensitivity of the phase comparator 2,
figure 3, reference numeral 21 denotes an input ter- is [err]. Thevalues of
the resistors 12 and 13 are  45   minal to which a current I, is supplied
from the outside. assumed to be [err] and [err], and the conversion gains
Reference numeral 24 denotes an output terminal. of the current voltage
converters 10 and 11 to be [err]  Reference numerals 30,31, 35,36,45,50,
and 63 de- [V/A] and [err] [V/A], respectively. Then, the sensitivity  note
N channel MOS transistors. Reference numerals [err] of the input signal B'
of one input of the multiplier  32, 33, 34,46, 51, 61, and 62 denote P
channel MOS 5 against the phase difference [err] Is represented as fol-  50
transistors. Reference numerals 40, 41, and 60 de- lows,
note resistors. Reference numeral 37 denotes a dif- [err]
ferential amplifier circuit comprising transistors 30 to [err]
36. Reference numeral 47 denotes a first current out- That is, even when
the characteristics of the phase  putting stage comprising transistors 45
and 46. Ref- comparator 2 and the multiplier 5 are fixed, the char-  55
erence numeral 52 denotes a second current output- acteristics of the PLL
circuit can be arbitrarily set by  ting stage comprising transistors 50 and
51 whose varying the value of the resistor 12.              drains are
connected to the external output terminal 4    7                   EP 0 377
978 B1                 8 



24.                                                constituted by using the
impedance conversion cir- The device will operate as follows.
cuit of figure 3, and the current input means 10 and A reference voltage VR
(constant voltage) which  11 of the PLL circuit of figure 2 which are of a
current is obtained by dividing the power supply voltage by  inputand
voltage outputtype, and the multiplierwhich the resistors 40 and 41 is
given to theflrstterminal 31'   5   is of a voltage inputtype, only the
portions comprising of the differential amplifierstage 37 (gate of the
tran-  the resistors 14 and 15 and the amplifier 17 of thecur- sistor 31).
Furthermore, a voltage [err] which is to be  rentvoltage converter 10, and
the resistors 19 and 20 compared with thereferencevoltageVR is given tothe
and the amplifier 23 of the current voltage converter second terminal 30'
(gate of the transistor 30), and a  11 may be replaced by the impedance
conversion cir- signal corresponding to the difference between the   10
cult of figure 3. reference voltage VR of the first terminal and the vol-
In order to explain the effects of the impedance tage [err]of the second
terminal is output as an output  conversion circuit of the above-described
embodi- signal of the differential amplifier stage 37 from the  ment, a
so-called current mirror circuit which is gen- drain of the transistor 35.
Then, the first current out-  erally used as a prior art of the present
invention will putting stage 47 receives the output signal from the   15
be described. differential amplifier stage 37, and outputs a current
Figure 7 shows a construction of the current mir- [err] which makes the
voltage [err] of the second terminal  ror circuit In figure 7, reference
numeral 21 denotes equal to the reference voltage [err]. Thus, the input
ter-  an input terminal to which a current [err] is supplied from minal
voltage [err] becomes equal to the reference vol-  the outside. Reference
numeral 26 denotes a transis- tage VR and is kept constant. Such feedback
opera-  20  tor whose collector and base are connected with each tion which
makes the input terminal voltage [err] equal  other thereby to function as
a diode, and this transis- to the reference voltage VR is conducted each
time  tor determines the voltage [err] in response to the cur- when the
input current I is input. That Is, in order to  rent [err]. Reference
numeral 27 denotes a transistor make the input terminal voltage [err]
constant, the oinput  through which a collector current [err] flows in
accor- current [err] and the output current [err] of the first current  25
dance with the voltage [err], and it has the same char- outputting means
are made equal to each other.     acteristics as the transistor 26.
Reference numeral 24 Furthermore, to the second current outputting  denotes
an output terminal. stage 52 having the same electrical characteristics as
The device will operate as follows. the first current outputting means 47,
the same signal  As is well known, the input current I, and the out- as the
output of the first current outputting stage 47   30  put current [err]
become to have the same value in the is given from the differential
amplifier stage 37. In the  positive value. When [err] is negative, the
base of the second current outputting means 52, the drains of the
transistor 27 ius not driven as shown in figure 8(b), and transistors 51
and 50 are connected to the external  the collector current [err] as shown
in figure 8(a), that is, output terminal 24 and the output current [err] of
the sec-  the output current [err] would not flow. Further, the vol- ond
current outputting means 52 does not depend on   35  tage [err] of the
input terminal 21 against the input cur- the output terminal voltage [err].
Therefore, the output  rent [err is determined by the operation
characteristics current [err] is equal to the output current [err] of the
first  of the diode of the transistor 26, and a relation shown current
outputting stage 47. Furthermore, as descri-  in figure 8(b) is obtained.
This characteristic is similar bed above, [err]is equal to [err]and the
Input current [err] and  to that of the diode and is of low impedance. When
the the output current [err] of the impedance conversion cir-  40  voltage
[err] of the output terminal 4 is positive, the out- cuit of this
embodiment are made equal to each other.  put current [err] becomes
constant regardless of the vol- From the above-described fact, as for the
input  tage [ERR] and becomes sufficiently high impedance. impedance [err],
the [err] is kept constant to be  Thus, the prior art current mirror
circuit functions as VR and it is low impedance. As for the output impe-
an impedance conversion circuit having a low input dance [err] = ([err]),
the output current [err] becomes  45  impedance and a high output
impedance. However, constant regardless of the output terminal voltage
[err]  there was a problem that It does not operate when the which is
established from the outside while the [err]  input current [err] is
negative or that the voltage [err] of the changes, thereby making [err]
infinite, resulting in a  Input terminal changes dependent on the input
cur- high output impedance.                             rent [err] and Is
not constant To the contrary, the Impe- The impedance conversion circuit of
the present  so  dance conversion circuit of the third embodiment of
embodiment does not include such as an operational  the present invention
can make the voltage of the in- amplifier. Therefore, with relative to the
current input  put terminal constant In accordance with the signal by means
10 and 11 of figure 2, the number of elements  the differential amplifier
stage 37, and it is possible constituting a circuit can be greatly reduced,
thereby  to obtain the output current from the external output minimizing
the size of the circuit. This results in an  55  terminal regardless
whetherthe inputcurrent  is pos- easy mounting in constituting an IC and it
is quite ef-  itive or negative. Therefore, even when the input cur-
fective in view of integration.                    rent [err] is negative,
the variation of the voltage [err] of the Furthermore, when a control
apparatus is to be  input terminal against the input current [err] can be
sup-    9                   EP 0 377 978 B1                  10 pressed.
phase comparator means (2) is responsive to pro- 



While in the above-described embodiment the         duce a phase error
signal (B) including a prede- output current [err] is equal to the input
current [err] the  termined offset, and said multiplier means (5; present
invention is not restricted thereto. If the [err]and  10,11,5) is connected
to said variable frequency [err] are in proportion to each other, the
present inven-   5  signal generating means (1). tion can be utilized with
the same effects as the above-described embodiment.
3. Apparatus as claimed in claim 1 wherein said control means (5; 10,11,5)
includes adder means connected between said phase comparator Claims
10      means (2) and said multiplier means (5; 10,11,5) whereby a constant
value offset can be added to 1. A phase locked loop control apparatus
compris-       said phase error signal (B), and said multiplier ing:
means (5; 10,11,5) is connected to said variable phase comparator means
(2), responsive        frequency signal generating means (1). to an
external input signal (A) and to a controlled   15 variable frequency
signal (D), for detecting the  4. Apparatus as claimed in claim 1 wherein
said phase difference therebetween, to produce a         control means (5;
5,4; 10,11,5; 10,11,5,4) com- phase error signal (B) dependent upon the de-
prises a first current input means (10) and a sec- tected phase difference;
ond current input means (11), each of low input control means (5; 5,4;
10,11,5; 10,11,5,4)  20  impedance and high output impedance, which
connected to said phase comparator means (2),       first current input
means (10)is connected to said which control means (5; 5,4; 10,11,5;
10,11,5,4)    phase comparatormeans(2)through afirst resis- is responsive
to said phase error signal (B) and    tor (12), which second current input
means (11) is to a frequency correction signal (E), to produce a  connected
to said correcting circuit means (3) first control signal (C);
25      through a second resistor (13). a variable frequency signal
generating means (1) connected to said control means (5;    5. Apparatus as
claimed in claim 4 wherein at least 5,4; 10,11,5; 10,11,5,4),
whichvariablefrequency    one of said first and second current input means
signal generating means (1) is responsive to said   (10,11) comprises:
first control signal (C), to produce said controlled   30  a differential
amplifier means (37) which is variable frequency signal (D); and
connected at a first terminal (31') to a source a correcting circuit means
(3), connected      (40,41) of reference voltage ([err]), and which is
between the output of said variable frequency       connected at a second
terminal (30') to one of signal generating means (1) and said control
said first and second resistors (12,13), for pro- means (5; 5,4; 10,11,5;
10,11,5,4), which correct-  35  ducing a difference signal corresponding to
the Ing circuit means (3) is responsive to said control-  difference in
voltage of said first and second ter- led variable frequency signal (D), to
produce said  minals (31',30'); and frequency correction signal (E) for
correcting any        first and second current outputting means deviation
of said controlled variable frequency     (47,52), having the same
electrical characteris- signal (D) from a predetermined value;      40
tics, each responsive to said difference signal, which control apparatus Is
characterised       connected between said differential amplifier in that:
means (37) and said second terminal (30') and an said control means (5;
5,4; 10,11,5;           output terminal (24), respectively. 10,11,5,4)
comprises a multiplier means (5; 10,11,5), responsive to said phase error
signal  45 (B) and to said frequency correction signal, to  Patentanspruche
produce as multiplication product thereof a sec- ond control signal (H),
wherein said multiplier  1. PLL-Steuereinrichtung mit: means (5; 10,11,5)
Is connected, eitherto said va-         einer Phasenvergleichereinrichtung
(2), riable frequency signal generating means (1), or  50  die auf sin
externes Eingangssignal (A) und ein to an adder means (4) which is
connected to said    geregeltes Varlabelfrequenzsignal (D) anspricht signal
generating means (1), whereby said sec-      zum Erfassen des
Phasenunterschleds dazwi- ond control signal (H) shall be applied directly,
or  schen, damit ein Phasenfahlersignal (B) abhln- with the addition of
said frequency correction sig-  gig von dem erfaften Phasenunterschied er-
nal (E), as said first control signal (C) to said sig-  55  zeugt wird, nal
generating means (1).
einerStauereinrichtung (5; 5,4; 10,11, 5; 10, 11, 5, 4), die mit der
Phasenvergleicherainrichtung 2. Apparatus as claimed in claim 1 wherein
said         (2) verbunden ist, wobei die Steuereinrichtung (5; 6    9
EP 0 377 978 B1                  10   *  C   L   M   S   * pressed.
phase comparator means (2) is responsive to pro- 



While in the above-described embodiment the          duce a phase error
signal (B) including a prede- output current [err] is equal to the input
current [err], the  termined offset and said multiplier means (5; present
invention is not restricted thereto. If the [err] and  10,11,5) is
connected to said variable frequency [err] are in proportion to each other,
the present inven-   5  signal generating means (1). tion can be utilized
with the same effects as the above-described embodiment.
3. Apparatus as  claimed in claim 1 wherein said control means (5; 10 11 5)
includes adder means connected between said phase comparator Claims
10       means (2) and said multiplier means (5; 10, 11,5) whereby a
constant value offset can be added to 1. A phase locked loop control
apparatus compris-        said phase error signal (B), and said multiplier
ing:                                                 means (5; 10,11,5) is
connected to said variable phase comparator means (2), responsive
frequency signal generating means (1). to an external input signal (A) and
to a controlled   15 variable frequency signal (D), for detecting the  4.
Apparatus as claimed in claim 1 wherein said phase difference therebetween,
to produce a          control means (5; 5,4; 10,11,5; 10,11,5,4) com- phase
error signal (B) dependant upon the de-        prises a first current input
means (10) and a sec- tected phase difference;
ond current input means (11), each of low Input control means (5; 5,4;
10,11,5; 10,11,5,4)   20  impedance and high output impedance, which
connected to said phase comparator means (2),        first current Input
means (10) is connected to said which control means (5; 5,4; 10,11,5;
10,11,5,4)     phase comparator means (2) through afirstresis- is
responsive to said phase error signal (B) and     tor (12), which second
current input means (11) is to a frequency correction signal (E), to
produce a  connected to said correcting circuit means (3) first control
signal (C);                    25      through a second resistor (13). a
variable frequency signal generating means (1) connected to said control
means (5;     5. Apparatus as claimed in claim 4 wherein at least 5,4; 10,
11,5; 10, 11,5,4), which variable frequency  one of said first and second
current input means signal generating means (1) is responsive to said
(10,11) comprises: first control signal (C), to produce said controlled
30  a differential amplifier means (37) which is variable frequency signal
(D); and                   connected at a first terminal (31') to a source
a correcting circuit means (3), connected      (40,41) of reference voltage
([err]), and which is between the output of said variable frequency
connected at a second terminal (30') to one of signal generating means (1)
and said control         said first and second resistors (12,13), for pro-
means (5; 5,4; 10,11,5; 10,11,5,4), which correct-  35  ducing a difference
signal corresponding to the ing circuit means (3) is responsive to said
control-  difference in voltage of said first and second ter- led variable
frequencysignal (D), to produce said    minals (31 ,30'); and frequency
correction signal (E) for correcting any         first and second current
outputting means deviation of said controlled variable frequency
(47,52), having the same electrical characteris- signal (D) from a
predetermined value;       40      tics, each responsive to said difference
signal, which control apparatus is characterised        connected between
said differential amplifier In that:
means (37) and said second terminal (30') and an said control means (5;
5,4; 10,11,5;            output terminal (24), respectively. 10,11,5,4)
comprises a multiplier means (5; 10,11,5), responsive to said phase error
signal  45 (B) and to said frequency correction signal, to
Patentanspruche produce as multiplication product thereof a sec- ond
control signal (H), wherein said multiplier   1. PLL-Steuereinrichtung mit
means (5; 10,11,5) is connected, eithertosaidva-           einer
Phasenvergieichereinrichtung (2), riable frequency signal generating means
(1), or   50  die auf ein externes Eingangssignal (A) und ein to an adder
means (4) which is connected to said     geregeltes Variabelfrequenzsignal
(D) anspricht signal generating means (1), whereby said sec-       zum
Erfassen des Phasenunterschieds dazwi- ond control signal (H) shall be
applied directly, or  schen, damit sin Phasenfehlersignal (B) abhan- with
the addition of said frequency correction sig-  gig von dem erfallten
Phasenunterachied er- nal (E), as said first control signal (C) to said
sig-  55  zeugt wird, nal generating means (1).
einer Steuereinrichtung (5; 5, 4; 10, 11, 5; 10, 11, 5,4), die mit der
Phasenvergleichereinrichtung 2. Apparatus as claimed in claim 1 wherein
said          (2) verbunden ist, wobei die Steuereinrichtung (5; 6    11
EP 0 377 978 B1                 12   *  C   L  M  S   * 5, 4; 10, 11, 5;
10, 11, 5,4) auf das Phasenfehier-  an die
Variabelfrequenzslgnal-Generatoreinrich- 



signal (B) und sin Frequenzkorrektursignal (E)    tung (1) angeschlossen
ist. zum Erzeugen sines ersten Steuersignals (C) an- spricht,
4. PLL-Stbuereinrichtung nach Anspruch 1, da- elner
Variabelfrequenzsignai-Generator-   5  durch g9kennzolchnet, dam
eonrichtung (1), die mit der Steuereinrichtung (5;      die
Steuereinrichtung (5; 5, 4; 10, 11, 5; 5,4; 10, 11, 5; 10, 11, 5, 4)
verbunden ist, wobei  10, 11, 5,4) sine orate Stromeingabeeinrichtung die
Variabelfrequenzsignal-Generatorelnrich-     (10) und eine zwelte
Stromeingabeeinrichtung tung (1) auf das erste Steuersignal (C) zum Er-
(11) jeweils mit geringer Eingangsimpedanz und zeugen des geregeiten
Varlabelfrequenzsignals  10  hoherAusgangsimpedanz aufwest, wobel die orste
(D) ansprlcht, und                                 Stromeingabeeinrichtung
(10) ubereinen ersten W- einer Korreiturschaltungseinrichtung (3),
derstand (12) an die Phasenvergleichereinrichtung die zwischen den Ausgang
derVariabelfrequenz-      (2) und wobei die zweite Stromeingabeeinrich-
signal-Generatorehnrichtung (1) und der Steuer-   tung (11) Ober eonen
zweiten Widerstand (13) an einrichtung (5; 5, 4; 10, 11, 5; 10, 11, 5, 4)
ge-  15  die Korrekturschaltungseinrichtung (3) ange- schaltet Ist, wobei
die Korrokturschaltungsein-    schlossen ist. richtung (3) auf das
geregelte Variabelfrequenz- signal (D) zum Erzeugen des Frequenzkorrektur-
5. PLL-Steuereinrichtung nach Anspruch 4, da- signals (E) anspricht, damit
sine Abweichung des   durch gekennzeichnet, daB zumindest sine von
geregelten Variabeifrequenzsignals (D) von ei-  20  derersten und
derzweibtn Stromeingabesinrich- nem vorbestimmten Wert korrigiert wird,
tung (10, 11) dadurch gekennzeichnot, daB                             sine
Differenzverstlrkereinrichtung (37), die Steuereinrichtung (5; 5, 4; 10,
11, 5;   die an einem ersten AnschluB (31') mit einer 10, 11, 5,4) elne
Multiplizierereinrichtung (5; 10,  Quelle (40,41) elner Referenzspannung
(VR) ver- 11, 5) aufweist, die auf das Phasenfehlersignal  25  bunden ist,
und die an elnem zweiten AnschluB (B) und das Frequenzkorrektursignal zum
Erzeu-     (30') mit elnem von dem ersten und dem zweiten gen sines zweiten
Steuersignals (H) als Multipli-  Widerstand (12, 13) angeschlossen ist,
damit sin kationsprodukt davon anspricht, wobel die Multi-
Differenzsignal erzeugt wird, das der Span- plizierereinrichtung (5; 10,
11, 5) entweder an die  nungsdifferenzderersten und zweitenAnschlfls-
Variabelfrequenzsbgnal-Generatoreinrichtung  (1)  30  se (31', 30')
entspricht, und oder an sine Addbererelnrichtung (4) angeschlos-
erste und zwelte Stromausgabeeinrich- son lst, die an die
Variabeifrequenzsignal-Gene-   tungen (47, 52) mit denselben elektrischen
El- ratoreinrichtung (1) angeschlossen ist, wodurch    genschaften
aufweist, die jewels auf das Diffe- das zwelte Steuersignal (H) dire<t oder
mit der    renzsignal ansprechen und zwischen der Diffe- Addition des
Frequenzkorrektursignals (E) als  3s  renzverstarkereinrichtung (37) und
dem zweiten das erste Steuersignal (C) an die Variabelfre-     AnschluB
(30) beziehungsweise einem Aus- quenzsignal-Generatoreinrichtung (1)
angelegt      gangsanschluir (24) angeschlossen sind. wird. 2.
PLL-Steuereinrichtung nach Anspruch 1, da-  4o   Revendlcatlons durch
gekennzelchnet, dag die Phasenvergieichereinrichtung (2) zum  1. Appareil
de commands pour un circuit A boucle Erzeugen eines Phasenfehlersignals (B)
sin-        verrouill6e en phase comprenant: schlle~lich eines
vorbestimmten Offsets an-        un moyen comparateur de phases (2),
repondant spricht und                                45      A signal
d'entr6e externe (A) et a un signal de fr6- die Multipizierereinrichtung
(5; 10, 11, 5)  quence variable contrdl6e (D) pour d6tecter la an die
Vafiabelfrequenzsignal-Generatoreinrich-    difference de phase entre eux,
afin de produire tung (1) angeschlossen ist.                        un
signal d'erreur de phase (B) d6pendant de la difference dhtect6e de phase;
3. PLL-Steuerelnrichtung nach Anspruch 1, da-  6o     un moyen de commands
(5; 5,4; 10, 11, 5; 10, durch gekenmzelchnet, dag
11, 5, 4) connect6 audit moyen comparateur de die Steuereinrichtung (5; 10,
11, 5) elne    phases (2), 1equel moyen de commands (5; 5,4;
Addierereinrichtung enthalt, die zwischen der      10,11,5; 10,11,5,4)
repond auditsignal derreur Phasenvergleichereinrichtung (2) und der Multi-
de phase (B) et a un signal de correction de fr6- piilserersinrichtung (5;
10, 11, 5) geschaltet let,  E6  quence (E), pour produire un premier signal
de wodurch sin Offset mit konstantem Wert zu dem      commands (C);
Phasonfehlersignal (B) addiert werden kann, und    un moyen gdn6rateurde
signaux A frequence va- die Muitiplizberereinrichtung (5; 10, 11, 5)
riable (1) connecte audit moyen de commando 7    13                 EP 0
377 978 B1                14   *   C    L    M    S   * (5; 5 4; 10, 11, 5;
10, 11, 56 4), loquel moyen  sistanco (12), lequel second moyen d'entree de
g6n6rateur de signaux a fr6quence variable (1)    courant (11) eat connecte
audit moyen formant 



repond audit premier signal de commando (C)       circuitdecorrection (3)
paruneseconderesistan- pour produire ledit signal a frequence variable   ce
(13). controlee (D); et                         5 un moyen formant circuit
de correction (3),   5. Apparell selon la revendication 4, ob au moins
connecte entre ia sortie dudit moyen generateur   i'un desdits premier et
second moyens d'entrie de signaux a frequence variable (1) et ledit      de
courant (10. 11) comprend: moyen de commando (5; 5, 4; 10, 11, 5; 10, 11,
un moyen formant amplificateur differentiel (37) 5, 4), lequel moyen
formant circuit de correction   10  qui estconnecte A une premiere borne
(31 ) a une (3) repond audit signal a frequence variable     source (40,
41) de tension de reference (VR) et contr~lee (D) pour produire ledit
signal de correc-  qui est connecte A une second. borne (30') A tIon de
frequence (E) afin de corriger tout ecart  l'une desdites premiere et
seconde rhsistances dudit signal A frequence variable contrdlie (D)   (12,
13) pour produire un signal de difference par rapport A une valeur
predeterminee;  1S       correspondant A la difference do tension deadi-
loquel apparell de commands est caracterise on   tes premiere et seconde
bornes (31', 30'); et ce que                                            des
premier et second moyens de sortie de cou- ladit moyen de commande (5; , 4;
10, 11, 5; 10,   rant (47, 52) ayant les memes caracteristiques 11, 5, 4)
comprend un moyen multiplicateur (5;    electriques, chacun repondant audit
signal de 10, 11, 5), repondantaudit signal d'erreurde pha-  20
difference, connectes entre ledit moyen amplifi- so (B) et audit signal de
correction de frequence,  cateur differentiel (37) et ladite seconds borne
af In de donner, en tant quo produit de multiplica-  (30') etune borne de
sortie (24), respectivement. tion, un second signal de commande (H), ob
ledit moyen multiplicateur (5; 10, 11, 5) eat connecte soit audit moyen
generateur de signaux A fre-  25 quence variable (1) ou A un moyen
additionneur (4) qui est connecte audit moyen generateur de signaux (1),
ainsl ledit second signal de comman- de (H) dolt etre applique directement
ou avec l'addition dudit signal de correstion de frequence  8o (E),en tant
quo ledit premier signal de commando (C), audit moyen generatbur de signaux
(1). 2. Appareil selon la revendication 1, oO ledit moyen comparateur de
phase (2) repond pour produire  35 un signal d'erreur de phase (B)
comprenant un decalage predetermine et ledit moyen multiplica- tour (5; 10,
11, 5) est connecte audit moyen ge- nerateur de signaux A frequence
variable (1). 40 3. Appareil selon la revendication 1, ob ledit moyen de
commando (5; 10, 11, 5) comprend un moyen additionneur connecte entre ledit
moyen compa- rateur de phase (2) et ledit moyen multiplicateur (5; 10, 11,
5), ainsl un decalage d'une valeur  45 constanto poutetre ajoute
auditsignal d'erreurde phase (B) etledit moyen multiplicateur (5; 10, 11,
5) est connecte audit moyen generateur de si- gnaux A frequence variable
(1). 50 4. Appareil selon la revendicatlon 1, oO ledit moyen de commando (5
; 5, 4 ; 10, 11, 5; 10, 11, 5, 4) comprend un premier moyen d'entree de
courant (10) et un second moyen d'entre de courant (11), chacun de basso
Impidance d'entrhe et de haute  S5 impedance de sortie, lequel premier
moyen d'en- treo de courant (10) est connecti audit moyen comparateur de
phases (2) par une premibre re- 8    


