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In the case or view data (BTX), it is known 
to transmit•a so-called FSK (frequency shift keying) 
signal over the telephone network. This signal is 
a sinusoidal oscillation, the .trequency o.t which is 
swit.ched over between two values according to. a 
digital signal to be transmitted. The on~ frequency 
i·s· .1,_3{?0 _Hz and_ corresponds, in the digit~l signal, 
to the.iogical value HIGH or 1. The second frequency 
is 2,~00 Hz and corresponds, in the digital signal, . . . 
t.o. the logical value LOW or. o. 

Such an FSK signal is ·an analogue signal from 
which a digital aig~al is produced in a decoder. 
The digital. signal then -serves, for example in a 
character generator, tor the production or character 
signals whic~, after storage ot the FSK signa~s trans­
mitted over a relatively long period o.t time, represent 
a printed page on the· screen ot a television receiver. 

For the decoding or the FSK signal, it is known 
to supply the signal to a PLL phase control loop o.t 
which t~e voltage-controll·ed oscillator (VCO) is 
adjusted to the frequency ot the FSK signal each time. 
on a variation in the fre.quency of the FSK signal, the 
control voltage obtained in the phas~ comparison 
stage or the PLL c·1rcuit and conveyed through a low-. . . 

·pass filter must be altered for this adjustment. 
Thus this varying voltage contains the information 
contained in the FSK signal. It is supplied, as 
a sig~al voltage, through a .turther low-pass fiJ.ter, 
to.a circuit with a threshold-value characteristic, 
for example .a trigger stage, which produces, at its 
output, a digital signal corresponding to the frequency­
shift ·keying of the FSK signal. Such an FSK decoder 
with a PLL circuit is described in more detail in . . . 

the company pamphlet "FSK Demodulator/Tone Decoder" 
No. XR-2211 of the firm:EXAR INTEGRATED SYSTEMS, INC., 
·October 19?6, pages 1-6. 
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'?he values or the said signal voltage· at the input 

or· the= .t.rigger · a·tage ~~e dependent on various factors, 
~or ex~mple on the trequencies·ot·tbe FSK signal, on 
the nat'1ral ~ f'req.uency of the oscillator ot the PLL . . 
circuit and-on tolerances in the individual components. 
These parameters are subj~ct to tluctuations in practice 
so that the digital sig:ilal at the output ot· the said 
trigger stage c~.be falsified. A portion· of the . 
signal which corresponds, tor example, to a signal 
portion ot a specific frequency in the FSK signal may 
tb,en be shortened·· tor example. A.a ~ result; so­
called isochronous distQrtiona develop during the 
decoding ot the digital signal. 

In order to avoid such isochronous distortions, 
it is necessari to adjust the PLL decoder accurately. 
This adjustment is necess$ry during the manutacture 
ot the decoder. It variations in the said.parameters 
occur later, a re-adjustment may als_o· be necessary 

. during the opei-ating time •. · 
An FSK decoder with a.PLL circuit to compensate 

·tor f;t"equen.cy tluctuati<>ns in FM &Y,S.tems is known trom 
DE-A-30 22 287• The ~requency fluctuations are 

. . 
controlled by acting on the VOO of the PLL by means . . 

of"a control voltage which is obtained trom-the dit-
. . 

f'erenoe between signal ~oltage and.a re~erence voltage. 
J'urthermore, it is known trom CE-0-11 31 260 to 

derive f.rom a signal voltage tor trequency-kej'ed 
telegraph;,, by means ot a discriminator, a mean d.c. 
voltage component which.can be used tor« tollow-up 
control, tor exa11ple ot ~ oscillator. 

It is the ob~ect ot the invention to develop a 
decoder tor trequenc7~ke;red signals so that no ad~uatment 
is necessary either during manutacture or in operatioa 
and yet no iaocb~onoua distortions occur. 
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~his problem is solved.by the invention described 
in Claim 1 • , _· Advantageous further developments ot the . . . 

invention are described in the sub-claims. 
With.the solution according to the invention, . . 

therefore, an adjustment is ·a1wa7s·carried out auto­
maticall7 so that a single adjustment during production 
or a. repea~ed manual adJustment during operation is 
no longer necessary. The adjustment according to 
the invention act~ quasi staticall7 and alwa7s est­
ablishes ·the optimum conditions even ~~er a long pe'"t'iod . . 
ot time. Since the adjustment is essentiall7 necessary 
onl7 tor deviations which occur once or occur slowly, . ' 
the circuit can be provided with a ver7 high time 
constant. This has the advantage that the additional 
compensating circuit is largely protected from 

·disturbances. 
One example ot embodiment ot the invention will be 

explained with reference to the drawing • 
. h tMs , 
Figure 1 shows a block circuit di~gram ot a 1tnown . . 

decoder, with th$ ·Circuit acc~rding to the invention, 
Fislire 2·sho~s an· example ot a practical embodiment 

ot the ~C circuit ~n ·Figure 1 with voltage-limiting 
diode, 

Figures 3, 4 show curves to explain the mode o~ 
operation ot the ad42ustment according to th.a. invention 
a;nd 

. . 
Figure 5 shows an example ot ~ practical embodiment 

ot the AFC circuit in Figure 1 with stand•b7 ~oltage 
sources which can be connected in. 

In Pigure 1, the·PSX signal 2, the trequenc7 ot 
which is shifted .between the value t1 ... • 1, 300 Hz ·.··~logical . . 

1·) and tb"e··valuet2 • 2,100 Hz (logical 0), appears 
at the terminal 1. The signal 2 reaches theiPLL ci~cuit 
with the phase comparison stage 3, the low-pass tilter 4 

.. 

··"' '• 
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and the voltage-controlled oscillator 5 in the form 
o~ a.voo. 'Through the further low-pass tilter 6, 
the phase comparison stage 4 delivers the signal 
voltage Us, the value of ~hich changes between two 
values according to the tr.quenc7 shift ke71ng ot the 
signal 2. The signal voltage Us reaches the com­
parison stage ? to wbic~ a constant reference voltage 
Uret is also. supplied from the voltage source 9. The 
comparison stage .? is so d~mensioned that a digital 
signal 10 with. the two voltage values. O and 1 corresp­
onding to the voltage values ot the s'ignal voltage Us 
appears at the output terminal e·. The circuit des­
cribed so tar is known. 

· In addition, the il'O circuit 11 is provided which 
is ted·with the signal voltage Us and ·the reference . . . 

vol tag~ .Uret. ·The circuit 11 detects the· amplitude 
position. ·of .the sigl,\al voltage tJa at the terminal a 

I I • -

in relation to the t-ete;rence voltage Ure~ at· the 
terminal b. · On a variation in the two values ot the 
vo·1 t age Us, which leads to. a change in the digital •. . 
signal 10 and causes isochronous distortions, a control 
voltage Ur appears at the terminal cat the.output 
ot the circuit 11. This control voltage alters the 
natural f'requenc7 ot the oscillator 5, that is to say 
the position ot its characteristic curYe in relation 
to the trequenc7 axis, in such a manner that the signal 
voltage Us again assumes the correct amplitude position 
.itl relation to the· reference voltage Uret. 

Pigure 2 shows the practical embodiment ot the 
c~rcuit 11, the terminals.a, b, c in Pigures 1 and 2 
corresponding to one anothe~. The positive.value 
of the signal volt,age Us at the terminal a i·s stored 
. in-·the· capacitor 01 through the transistor T2 and the 
negative value of the signal vo 1- tage Us at the 

... ,, . 
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capacitor 02 through tile complementar'7 transistor T1. 
Th~ capacitors 01, 02 are connected to one another 
through the resistors R1, R2. The junction point d 
is connected to the "+"·input of the amplifier 12 
to the "-" input of which, the retere~ce voltage Uref 
is applied from the terminal b through the resistor R3. . 
The control voltage Ur shown in Pigure 1 appears at the 
output terminal c. The RC network R4/03 from the 
output to the "-" input.of the amplifier 12 forms a 
t~m.e constant o! 470 ms corresponding ·to a_ limit · 
freque~ci o.t 0.~38 Hz.. . . 

I 

~ig~e 3 shows.the co~~ect'amplitude position· 
o.t the s·ignal vol~age Us in relation to :~he reference 
voitage Uref·at the inputs ~.t the comparison stage 7. 
The signal voltage Us ~banges between the values U1 
and U2, the differences. · .0.U1 and AU2 of which .trom 
the reference voltage Uref' are equal as desired.· 
Each time the signal voitage Us passes through the 
rererence voltage Uret, the value o.t the .digital 
voltage 10 at the term~nal 8 changes. Let it be 

. . . 
assumed that the component P1 the voltage 10 f'rom 
t1-t' is interrogated in the middle between t1 and t3 
.at t2 in an evaluation'circuit connected to the terminal 
8, tor e:x:ample in a USAR~ device for serial data 
t~ansmission. In the case illustrated, the logical 
state o is found during this interrogation. . 

In Pigure 4, 1;he signal voltage Us is displaced 
.in the· positive direction ill relation to the reterence 

· voltage Uref as a result of. deviatiOJ?- in the parameters 
described so that the sign.al component o.t the digital 

•' 
voltage 10 w~tb the logical value 0 is shortened. Ir 
this shortening reaches the order of magnitude of 50' 
·~:illustrated in b~lcen lines 1n Pigure 3, the 
evaluation of the signal 10 ~t the ·moment t2 b•comes. 
uncertain and can le.ad to erroneous evaluatic:>ns of 
the digital signal ·10 in the circuit connected up. 
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In the control circuit accord~ to the invention, . 
with the de'Viation illustrated 1n :rigure 4, the natural 
frequency of the oscillator 5 is now altered by the . . 
control voltage Ur so that the signal·volt~ge Us in 
B1gure·4 is again· displaced in the direction ot the 
arrow ~3."µito. the position in r~lation to ·the reference 
v~ltage Uret shown in.Bigu~e 3 so that the shortening 
of'. the signa·l 10 .ill.ust.rated in Figure 4.no ionger 
OQCUrs. 

In Figure 2, the v~ltage at the capacitor 02 
is limited by the diode .D1 to the voltage value at 
the ~unction point or the resistors as and R9 or +0.7 v 
t~rward voltage. This voltage liJiitation has the 
following p~ose: 

. During asya.cbron~us, serial data transmission, 
onl7 the trequenc7 t1 • 1,300 Hz corresponding to the 
stop bit or the logical state "1" is trans•itted during 
·the intervals in transmission. As a result, a reversal 
ot the charge ot the capac~tor 02 occurs because the 
signal level belonging to·t2 • 2,1000 Hz, through 
which th~ capacitor 02 is charged to or kept· at a 
value below th~ reference volt~ge, is no~ present 
·over ai1y·length or time. ·As a result ot. the reversal 
or the charge or the ca~acitor 02, b•cause ot the 
asymmetrical position o:t the .. re:terence voltage Ure.r 
from 001 and AU2, a control operation is initiated 
until-there is no longer an7 deviation :Brom Uret at 
the. point d. Without the diode D1, th~s would.lead to 
. .O.U1 .aiid -.-;:AU2 each correspoiJ.ding to the peak value 
ot the disturbing signai superimposed on the voltage U1. 
In this case, the arithmetical mean value or tbe . . disturbing signal would correspond to the reference 
voltage Uret and so lead to a decoding ot a non-existent 
signal. ~bis is prevented by the diode D1 in that .. 
A U2 is lim~ted to a_ maximuiD voltage value v~ich, at 
~east in the value ot the amplitude ot .the disturbing 
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s~gnal :on·u1, differs in the negative direction from 
I I • • .: • 

Uret but. on ~be other hand does not lie within the 
range or variation ot A U2 •. · 

In an example ot embo~iment which has been tried 
out in practice, the components illustrated ·in Figure 2 . 
had the following values·. 

R1: 220 kOhm 

~= 220.kOhm 
R3: 100 kOlim 

n-= 1.0 "Ohm 
R5: 47 kOhm 
RB: 22 kOhm 
R9:· 11 kOhm 
D1: type 1N 4148 
T1 : type BC 558B 
T2: BC 548B 
Amplitier·12: (OP) IC .ot the type TL. 071 
·01:. 1 µP 

~2: 1. µP 

03: 0.4? µJI 

Pigure 5 shows a modification ot Figure 2 which 
w~rks advantageousl7 even it one.or the two voltage 
va~ues U1, U2 or the signal voltag$ US is not received 
over an7 length ot time. For such a case, for example 
in the absence or U2 corresponding to 2100 .Hz, the 
capacitor 02 is connected. to the-voltage source U5 
through the transistor T1 which is controlled through 
·T3 anc1 T5, or, in the abseiice ot U1 corresponding to 
1300 Hz, the capacitor C1 is connected to'the voltage 
source tJ4 through the transistor TB; controlled b7 
T4 and T6. This connectil1g up is dependent on the 
particular voltage US present. If. this voltage 
alternates between U1 and 02 in rapid succession, the 
capacitors C4 and 05 are ch~rged by the one halt-wave 
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and discharged again through the diode D2 o~ D3 
re~pectivel7 immediately on the appearance of the 
other half wave. As a result, the transistors T2 
and T4 remain biocked and the circuit operates as 
described in Figure 2. It there is no alternation 
in the control voltage US, that is to say if one of the 

.two frequencies, tor example t • 2100 Hz is absent 
in the intervals in transmission, in this case the 
capacitor C4 is positively.charged as a recult ot which 
the- voltage U5 is applied to 02 through the E-0 path 
ot T?· This volt~ge U5 is produced by the voltage 
divider R8/R9 which is so designed that tor· example 
.t UB is applied to 02. 

® 

In the other case or in the ab•ence ot U1 • 1300 Hz, 
05 is charged •. · As a ~esult, the voltage U4, which is 
tixed·at i uB tor example by th~ v~ltage divider R10/ 
R11, is applied to 01. 

The tim·e constant · tor the c.onnec·t1on ot the 
stand-by voltage solirce ·to-th• capacitors ia·auch 
that in the absence or one or the frequencies r1, t2, 
the voltage at the capacitors 01 or 02 can drop by 1~ 
at 'the maximum before T2 or TB is closed. This time 
constant is fixed by the dimensioning or the resistors 
R6 and R7 respectively and .or the capacitors 04 and 
05 respectively. 
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* c L M s * Claims 
, 

1. A decoder tor a .tre.quenc:r-ke:red signal (2), 
particularly an FSK view-da~a signal, having a PLL 
circuit consisting or a controllable oscillator (5) 
and a phase-comparison stage· (3) from which a· signal 
voltage (Us) va~ying between two values (U1, U2) is . . 

derived, which voltage is eval~ated, in-relation to 
~·reference voltage (Ure~), ·on the on• hand for the 
generation ·or a control voltage (Ur)- in a control-voltage 

_ . genera~or circuit (11) for the automatic trequenc:r 
~ con~rol (AFC) of the oscillator -(5) and on the other 

hand for the .generation of an output sign.al (10) in 
an amplitude-selection circuit (?),·characte:eised in 

~the ~wo voltage values (U1, U2) of the signal 
volt~e (Us) are stored in the control-voltage gen­
erator circuit (11), in two capacitors (01, 02) con­
nected to one another via a resistor network (R1, R2) 
and the volt~ge at a tap (d) of this network (R1, R2) 
is fed, together with the reference voltage (Uret), 
to ·a comparison stage (12) delivering the control 

voltage (Ur) • 

2. A decoder according to Claim 1, characterised 
U in that the network consista, or two equally large 

resistors (R1, R2). 

3. A decoder according to·Olaims 1 and 2, char­
acterised in that a terminal (a) carr:ring the signal 

. VO~ t.age · (Us) is co_nnected to the· bases ·o! .two comple­
mentary 't·ransistors (T1., . T2) each in a ~ollector-to­
base circuit .and in·' the emitter circuits of which, 

I ' • . .: 

the two c·apaci tors . ( 01 , c2) are connected. 

. 4. A _decoder according to Claim 1, ·characterised 
in that a diode (D1·) servinS to limit the voltage is ' 
connected to.one capacitor (C2). 

@ 
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5. A decoder according to Claims 1, 2 and 3, 
.characterised in that, in the absence of' one or the 
two voltage values (U1, U2).of' the signal voltage (Us) 
at the. capacitors (C1, 02), means al:".e· provided whereby 
a stand-by vo~ tage sourQe (_U4, U5) is connected in. 

· 6·. A decoder according to Claim 5, char~cterised 
in that the stand-by voltage_source (U4,- U5) corresponds 
to a voltage which trims the f'requency of the generator 
(5) as if a voltage (U1, U2) were present. 

?· A decoder aecording to Claim 6, characterised 
in that, in the absence of' one of' the two voltage values 
(U1, U2) of' ~be signal voltage (US), the stand-by 
voltage source (U4, U5) is connecte4 in with such a 
de.lay that a drop of the voltage appearing at the 
capacitors (01, C2) by more than 1~ is avoided. 

· 8. A decoder according· to Clai• 1, characterised 
in that an active low-pass tilter (R4,- C3) with a 
critical frequency of' the order of' magnitude of' 0.35 Hz 
is connected into the path of' the· control voltage (Ur). 


