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coupled to the output and effective during transmit- ting mode for
transmitting the RF oscillations, and in- This Invention relates to
apparatus for receiving  put means effective during receiving mode for cou-
and transmitting RF signals.                       pling a modulated RF
signal to the oscillator input, and Data transceivers of the type used
forremote ac-   5   low pass filter means coupled to the oscillator output
cess to vehicles must be reliable, be small in size and  to recover the
modulation. have low power consumption. A remote access sys-      An
embodiment of the present invention is descri- tem generally comprises a
base unit in a vehicle and  bed below, by way of illustration only, with
reference a remote unit to be carried by the driver. The base and  to the
accompanying drawings, in which:- remote units are coupled by a UHF radio
link for a bi-  10  Figures 1 and 2 are schematic diagrams of first
directional exchange of data when activated to verify  and second
embodiments of transceiver, that the remote unit Is authorized to provide
vehicle  Figure 3 is a schematic diagram of the circuit of access. It is
generally desirable that the remote unit  Figure 2 showing in solid lines
the portion of the be small enough to be carried on a key ring and have
circuit used during the receive mode; a battery sufficient for several
years of operation. It  15  Figure 4, parts a-d, are waveforms occurring in
should also have high temperature stability.          various parts of the
circuit of Figure 3; US-A-4 786 903 discloses a transponder which
Figure 5 is a schematic diagram of the circuit of Includes an oscillator
block for receiving RF signals  Figure 2 showing in solid lines the portion
of the when in the receivermode and fortransmitting modu-    circuit used
during the transmit mode; and lated RF signals when in the transmit mode.
The cir-  20  Figure 6, parts a and b, are waveforms occurring cuit
includes an oscillator block which is shared in the  in various parts of
the circuit of Figure 5. receive and transmit mode.
The embodiment of transceiver described below The paper entitled "A low
cost super-regenera-  was specifically designed for use with a remote vehi-
tive SAW stabilised receiver" byAsh, published at the  cle access system
using a short range radio link op- IEEE International Conference on
Consumer Elec-  25  erating at a carrier frequency of 300MHz. The em-
tronics, Session XII on 2-5 June 1987 and In the ac-  bodiment Is not
limited to that particular application, companying Digest of Technical
Papers p152-153     however. Other short range radio link applications in-
discloses the use of a SAW device as an oscillator  dude toll booth
billing, fleet management, and ser- feedback In a receiver circuit,
vice information data transfer, for example. The present invention seeks to
provide improved   30  Figure 1 shows the transceiver 10 connected to
apparatus for receiving and transmitting such sig-  an antenna 12 and
having a controller 14 for switching nals.
between receiving and transmitting modes. The an- Accordingly, an aspect of
the present invention  tenna Is directly coupled to the input of an RF
ampli- provides apparatus for receiving and transmitting sig-  fier 16
which has an output coupled through a very nals as specified in claim 1.
35  small capacitor 18 to the input of an RF super-regen- An embodiment
uses a surface acoustic wave      eratoroscillatorcircuit20. The
oscillator20comprises (SAW) device of the type described in U.S. Patent No.
an inverting amplifier 22 having an Input and an out- 4,749,94, which
discloses are receiver having a simple  put, and a feedback loop comprising
a SAW delay line circuit and including a surface acoustic wave (SAW)  24
connected between the output and the input of the device in the feedback
circuit of the RFoscillator. The   40  amplifier22. The SAWdelay line 24 Is
selected to pro- circuit includes a quenching oscillator coupled to the
duce an oscillator frequency, of the order of 300 MHz, RF oscillator to
turn the RF oscillator on and off at a  which is the same as the carrier
frequency of the re- given frequency and duty cycle, and an input RF sig-
ceived signal. nal is superimposed on the RF oscillator to modulate  The
inverting amplifier 22 is selectively coupled the oscillation by increasing
the duty cycle. The mod-  45  to a quench oscillator 26 and a data source
28 by a ulation is recovered by low pass filtering the output of  switch 30
controlled by the controller 12 to turn the the oscillator.
RF oscillator 20 on and off. The quench oscillator op- It will be apparent
that the invention may provide  erates at a quench frequency, of the order
of 50kHz, a transceiver having a small size, low power con-  which turns
the RF oscillator 20 on and off at the sumption, and high temperature
stability.     so  same frequency when the switch 30 connects the In a
practical embodiment there is provided a low  quench oscillator to the
amplifier 22. The outputofthe power transmitter/receiver having a receiving
mode  RF oscillator 20 is connected to a detector 32 adapted and a
transmitting mode and which comprises an RF  to detect the RF envelope and
to a low pass filter 34 oscillator having an input and an output and a
feed-  adapted to strip the RF and the quench frequency back circuit
containing a surface acoustic wave de-  55  from the signal to yield an
output at a terminal 36. The vice coupling the input and the output to
cause RF os-  output of the oscillator 20 is also coupled through a
cillations, control means for switching between trans-  very small
capacitor 38 to a transmit buffer 40 which mitting and receiving modes,
transmission means    has an output connected to the antenna 12. The data 2
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connected to the inverting amplifier  circuit of Figure 2 which is active
during the receive 22 by the switch 30, produces pulse width modulated
mode. Figure 4, parts a to d, illustrates signal wave- voltage pulses
corresponding to data to be transmit-  forms developed in certain parts of
the receiver cir- ted and thus turns the oscillator 20 on and off on the
cuit. In the receive mode, the system is a conventional basis of the
voltage pulses to generate bursts of RF   5   super-regenerative
configuration. Signals from the oscillation. In this mode of operation, the
switch 30  antenna 12 are fed to the RF amplifier 16, which pro- can be
thought of as a modulator. The controller 14 is  vides approximately 10 dB
of gain and 20 dB of iso- connected to the transmit buffer 40 to turn the
buffer  lation (to suppress spurious radiation) to yield the sig- on only
during the transmission mode.              nals of Figure 4, part a. The
inverting amplifier 22 and The transceiver, by reason of its simplicity is
in-  10  SAW delay line 24 form a regenerative oscillator at expensive and
has low power consumption. The RF    the frequency of the RF carrier. The
oscillator is acti- oscillator 20 is shared by the receiving and transmit-
vated with a high-frequency periodic quench signal ting modes. The RF
amplifier 16, the inverting ampli-  (nominally 50kHz), shown at Figure 4,
part b, provid- fier 22 and the transmit buffer 40 each require only  ing a
constant duty cycle oscillator envelope, shown one transistor. The SAW
device (e.g., an RF Monolith-  15  in region 50 of Figure 4, part c. The
quench signals ics SLI 012 SAW delay line) is a single phase delay  have a
ramped leading edge to turn on the RF oscil- line which provides the
oscillator with a high temper-  lator 20 when a certain bias voltage is
reached. Any ature stability and a narrow bandwidth (typically a [err]-  RF
signals coupled into the oscillatorsection from the 250 kHz 3dB bandwidth).
The delay line oscillator's  RF amplifier 16 will increase the duty cycle
of the en- centre frequency and matching characteristics are  20  velope,
shown in regions 52 of Figure 4 part c, since very sensitive to loading
effects from peripheral cir-  RF energy at the oscillator frequency will
cause the cuitry. This is due to the high impedance nature of the
oscillator to turn on at a lower bias point (equivalent super-regenerative
circuit - a high impedance looking  to a point earlier on the quench
waveform). The Into the oscillator is desirable for high sensitivity to
changes in the oscillator envelope are detected and signals from the RF
amplifier 16. Therefore coupling   25  filtered by elements 32 and 34 to
recover the modu- signals in and out of the oscillator during transmit and
lation, providing a representation of the original trans- receive modes
would be difficult if mode switching or  mitted signal as shown in part d
of Figure 4. signal gating is done at the oscillator itself. Minute  Figure
5 shows in solid lines the active portion of changes in impedance around
the oscillator can     the circuit of Figure 2 during transmit mode. The
data swing the centre frequency many tens of kiloHertz.  30  source 28
generates a data signal for transmission, The present circuit overcomes
this problem by main-  shown in Figure 6, part a, which turns the RF
oscilla- taining a constant impedance load to the oscillator by  tor 20 on
and off to generate an RF signal comprising coupling lightly in and out of
this stage and keeping  pulse width modulated RF bursts as shown in part b
the voltage biases of the RF amplifier 16 and the  of Figure 6. A small
amount of the RF energy Is cou- transmit buffer 40 constant for both
transmit and re-  35  pled through the small capacitor 38 into the transmit
ceive modes. The coupling capacitors 18 and 38 are  buffer 40, which
provides gain and matching to the very small, on the order of 1 pf or less
to assure mini-  antenna. The output level is also a function of the mal
load changes on the oscillator.                transmit buffer, and can be
adjusted within the oper- Avariant of the circuit of Figure 1 is shown in
Fig-  ating range of its transistor. ure 2. Instead of switching the
transmit buffer 40 on   40 and off, a PIN switch 42 controlled by the
controller 14 is used to couple selectively the transmit buffer 40  Claims
and the RF amplifier 16 to the antenna 12. In other re- spects the circuit
Is the same as that of Figure 1. The  1. A combined receiver and
transmitter device advantage of the PIN switch 42 is that it reduces the
45  switchable between a receiving mode for receiv- risk of any
transmission due to leakage of the transmit  ing RF signals and a
transmitting mode for trans- buffer 40 and is isolated from the RF
oscillator 20 by  mitting RF signals, the device comprising a com- the RF
amplifier 16 and the transmit buffer 40 to pre-  bined RF oscillator (20)
which Includes a feed- vent load changes on the oscillator due to
switching.  back circuit (22,24) comprising a surface acous- The
disadvantage of the PIN switch is that it takes  so  tic wave device (24)
coupled between an input more current to operate than the circuit of Figure
1.  and an output of the RF oscillator and adapted in Thus it is better
suited for a base unit housed in a ve-  use to produce RF oscillations;
Input means hicle, for example, while the circuit without the PIN
(12,16,18) adapted to couple a received modulat- switch is preferred fora
miniature remote unit operat-  ed RF signal to the input of the RF
oscillator dur- ed by a battery. The circuits described below show   55
ing the receiving mode; a low pass filter (34) cou- the PIN switch,
although as described above, this can  pled to the output of the RF
oscillator and adapted 



be omitted.                                           to filter the
received modulated RF signal; a Figure 3 illustrates in solid lines the
portion of the  transmitter (38,40,12) adapted to be coupled to 3    3
EP 0 486 087 B1                  4 source 28, when connected to the
inverting amplifier  circuit of Figure 2 which is active during the receive
22 by the switch 30, produces pulse width modulated  mode. Figure 4, parts
a to d, Illustrates signal wave- voltage pulses corresponding to data to be
transmit-  forms developed in certain parts of the receiver cir- ted and
thus turns the oscillator 20 on and off on the  cuit In the receive mode,
the system is a conventional basis of the voltage pulses to generate bursts
of RF   5.  super-regenerative configuration. Signals from the oscillation.
In this mode of operation, the switch 30  antenna 12 are fed to the RF
amplifier 16, which pro- can be thoughtof as a modulator. The controller 14
is  vides approximately 10 dB of gain and 20 dB of iso- connected to the
transmit buffer 40 to turn the buffer  lation (to suppress spurious
radiation) to yield the sig- on only during the transmission mode.
nals of Figure 4, part a. The Inverting amplifier22 and The transceiver, by
reason of its simplicity is in-  10  SAW delay line 24 form a regenerative
oscillator at expensive and has low power consumption. The RF     the
frequency of the RF carrier. The oscillator is acti- oscillator 20 is
shared by the receiving and transmit-  vated with a high-frequency periodic
quench signal ting modes. The RF amplifier 16, the inverting ampli-
(nominally 50kHz), shown at Figure 4, part b, provid- fier 22 and the
transmit buffer 40 each require only  ing a constant duty cycle oscillator
envelope, shown one transistor. The SAW device (e.g., an RF Monolith-  15
In region 50 of Figure 4, part c. The quench signals ics SL1012 SAW delay
line) is a single phase delay  have a ramped leading edge to turn on the RF
oscil- line which provides the oscillator with a high temper-  lator 20
when a certain bias voltage is reached. Any ature stability and a narrow
bandwidth (typically a [err] RF signals coupled into the oscillator section
from the 250 kHz 3dB bandwidth). The delay line oscillators  RF amplifier
16 will increase the duty cycle of the en- centre frequency and matching
characteristics are  20  velope, shown in regions 52 of Figure 4 part c,
since very sensitive to loading effects from peripheral cir-  RF energy at
the oscillator frequency will cause the cuitry. This Is due to the high
impedance nature of the  oscillator to turn on at a lower bias point
(equivalent super-regenerative circuit - a high impedance looking  to a
point earlier on the quench waveform). The into the oscillator is desirable
for high sensitivity to  changes in the oscillator envelope are detected
and signals from the RF amplifier 16. Therefore coupling   25  filtered by
elements 32 and 34 to recover the modu- signals in and out of the
oscillator during transmit and  lation, providing a representation of the
original trans- receive modes would be difficult if mode switching or
mitted signal as shown in part d of Figure 4. signal gating is done at the
oscillator itself. Minute  Figure 5 shows in solid lines the active portion
of changes in impedance around the oscillator can      the circuit of
Figure 2 during transmit mode. The data swing the centre frequency many
tens of kiloHertz.  30  source 28 generates a data signal for transmission,
The present circuit overcomes this problem by main-  shown in Figure 6,
part a, which turns the RF oscilla- taining a constant impedance load to
the oscillator by  tor 20 on and off to generate an RF signal comprising
coupling lightly in and out of this stage and keeping  pulse width
modulated RF bursts as shown in part b the voltage biases of the RF
amplifier 16 and the   of Figure 6. A small amount of the RF energy is cou-
transmit buffer 40 constant for both transmit and re-  35   pled through
the small capacitor 38 into the transmit ceive modes. The coupling
capacitors 18 and 38 are  buffer 40, which provides gain and matching to
the very small, on the order of 1 pf or less to assure mini-  antenna. The
output level is also a function of the mal load changes on the oscillator.
transmit buffer, and can be adjusted within the oper- A variant of the
circuit of Figure 1 is shown in Fig-  ating range of its transistor. ure 2.
Instead of switching the transmit buffer 40 on   40 and off, a PIN switch
42 controlled by the controller 14 is used to couple selectively the
transmit buffer 40  Claims and the RF amplifier 16 to the antenna 12. In
other re- spects the circuit is the same as that of Figure 1. The  1. A
combined receiver and transmitter device advantage of the PIN switch 42 is
that it reduces the   45  switchable between a receiving mode for receiv-
risk of any transmission due to leakage of the transmit  Ing RF signals and
a transmitting mode for trans- buffer 40 and is Isolated from the RF
oscillator 20 by  mitting RF signals, the device comprising a com- the RF
amplifier 16 and the transmit buffer40 to pre-   bined RF oscillator (20)
which includes a feed- vent load changes on the oscillator due to
switching.   back circuit (22,24) comprising a surface acous- The
disadvantage of the PIN switch is that it takes   so  tic wave device (24)
coupled between an input more current to operate than the circuit of Figure
1.   and an output of the RF oscillator and adapted in Thus it is better
suited for a base unit housed In a ve-  use to produce RF oscillations;
input means hide, for example, while the circuit without the PIN
(12,16,18) adapted to couple a received modulat- 



switch is preferred for a miniature remote unit operat-  ed RF signal to
the input of the RF oscillator dur- ed by a battery. The circuits described
below show   55  ing the receiving mode; a low pass filter (34) cou- the
PIN switch, although as described above, this can   pled to the output of
the RF oscillator and adapted be omitted.
to filter the received modulated RF signal; a Figure 3 illustrates in solid
lines the portion of the  transmitter (38,40,12) adapted to be coupled to 3
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6 the output of the RF oscillator duringthe transmit-  non Sender (38, 40,
12), der angepaft ist, urn an ting mode so as to transmit the RF
oscillations   den Ausgang des HF-Oszillators wahrend des produced by the
RF oscillator, and a controller   Sendemodus gekoppelt zu sein, um die
HF-Os- (14) adapted to switch the device between the     zillationen zu
senden, die durch den HF-Oszlila- transmitting and receiving modes.
5       tor erzeugt werden; und elnem Steuergerat (14), das angepaBt ist,
um das Gerat zwischen den 2. Adevice according to claim 1, comprising modu-
Sende- und Empfangsmodi zu schalten. lating means (30) operable during the
transmit- ting mode to couple a data signal to the RF oscil-  2. Eine
Vorrichtung nach Anspruch I mit Modulati- lator so as to modulate the
output of the RF os-  10  onsmittein (30), die wahrend des Sendemodus
cillator.                                         wirksam sind, um sin
Datensignal an den HF-Os- zillator zu koppeln, urn den Ausgang des HF-Os-
3. A device according to claim 1 or 2, comprising a  zillators zu
modulieren. quench oscillator (26) adapted to be coupled to the RF
oscillator during the receiving mode to  15  3. Eine Vorrichtung nach
Anspruch 1 oder 2 mit ei- switch the RF oscillator between an oscillating
nem L8schoszillator (25), derangepa~tist, uman and a non-oscillating
condition.                  den HF-Oszillatorwfhrend des Empfangsmodus
gekoppelt zu sein, um den HF-Oszlllator zwi- 4. A device according to claim
1, 2 or 3, comprising  schen einem oszilllierenden und einem nichtoszil- an
RF amplifier (22) connected between the in-  20  lierenden Zustand zu
schalten. put and the output of the RF oscillator. 4. Elne Vorrichtung nach
Anspruch 1, 2 odor 3 mit 5. Adevice according to any preceding claim, com-
einem HF-Verstrkier (22), derzwischen demEin- prising an antenna (12), and
wherein the control-  gang und dem Ausgang des HF-Oszillators go- ler (14)
Includes a switch (42) adapted to connect  25  schaltet ist the antenna to
the transmitter the input means. S. Esne Vornichtung nach einem der
vorhergehen- 6. A device according to any preceding claim, com-   den
Anspriiche mit einerAntenne (12), und worin prising a high impedance
capacitive coupling (38)  das Steuergerat (14) olnen Schalter (42) umfait,
between the output of the RF oscillator and the   30  der angepaat Ist, um
die Antenne mitdem Sender transmitter.
oder den Eingangsmitteln zu verbinden. 7. A device according to any
preceding claim, corn-  6. Esne Vorrichtung nach elnem der vorhergehen-
prising a high Impedance capacitive coupling (18)  den Ansprfche mit einer
kapazitiven Kopplung between the input of the RF oscillator and the in-  35
hoher Impedanz (38) zwischen dem Ausgang des put means.
HF-Oszillators und dem Sender. 7. Eine Vorrichtung nach elnem der
vorhergehen- f   Patentansprtiche                                      den
Anspriche mit elner kapazitiven Kopplung 40      hoher Impedanz (18)
zwischen dem Eingang des 1. Elne kombinierte Empfangs- und Sendevorrich-
HF-Oszillators und den Eingangsmitteln. tung, die zwlschen elnem
Empfangsmodus fOr den Empfang von HF-Signalen und einem Sen- demodus fOr
das Senden von HF-Signalen um-    Revendications schastbar ist, wobel die
Vorrichtung umfalt eonen  45 kombinierten HF-Oszillator (20), der eonen
1. Dispositif emetteur r6cepteur combine suscepti- Rflckkoppelschaltkreis
(22, 24) mit einer Ober-   ble d'etre commute entre un mode de reception
flichen-Akustik-Weilenvorrichtung  (24) ein-      pour recevoir des signaux
RF St un mode d'6mis- schlelit, die zwischen einem Eingang und elnem
sion pour emettre des signaux RF, le dispositif Ausgang des HF-Oszillators
gekoppelt ist und im   50  comprenant un oscillateur RF combin6 (20) qui
Gebrauch angepaSttst, um HF-Oszillationen zu      comprend un circuit de
retroaction (22, 24) 



erzeugen; Eingangsmittel (12,16, 18), die ange-   comportant un dispositif
A onde acoustique de palt sind, um sin empfangenes moduliertes HF-
surface (24) coupl6 entre une entr6e et une sor- Signal an den Eingang des
HF-Oszlllators wah-     tie de l'oscillateur RF et susceptible d'etre
utilisM rend des Empfangsmodus zu koppeln; einen Tief-  5s  pour produire
des oscillations RF, des moyens pagfilter (34), der an den Ausgang des
HF-Oszil-  d'entree (12, 16, 18) susceptibles de coupler un lators
gekoppelt tst und der angepaSt ist, um das  signal RF modul6 recu a
l'entr6e de l'oscillatbur empfangene modullerte HF-Signal zu filtern; ei-
RF en mode de r6ception, un filtre passe-bas 4 *   C  L  M  S   *    7
EP 0 486 087 B1                 8 (34) ooupil A la sortie de l'oscillateur
et suscep- tible de filtrer le signal RF module requ, un emet- teur (38,
40, 12) susceptible d'etre oouple A Ia sortie de l'oscillateur RIF en mode
d'emission de maniere A transmettrs les oscillations RF produl-   5 tes par
l'oscillateur RF, et un contrdleur (14) sus- ceptible de commuter le
dispositif entre les mo- des d'emlssion et de rcoeption. 2. Dispositif
solon la revendication 1, comprenant  1O des moyens de modulation (30)
susceptibles de fonctionner on mode d'emission pour coupler un signal de
donn6es A l'oscillateur RF de maniere A moduler la sortie de l'oscillateur
RF. 15 3. Dispositif salon la revendication I ou 2, compre- nant un
oscillatour de decoupage (28) suscepti- ble d'etre coupie a l'oscilateur RF
en mode de re- ception pour commuter l'oscillateur RF entre un etat
oscillant et un 6tat non oscillant.  20 4. Dispositif solon la
revendlcation 1, 2 ou 3, comprenant un amplificateur RF (22) connecte entre
l'entree et la sortie de loscillateur RF. 25 5. Dispositif solon l'une
quelconque des revendica- tions pr6c6dentes, comprenant une antenno (12) et
dans lequel le controleur (14) comprend un commutateur (42) susceptible de
connecter l'an- tenne a l'emettbur ou aux moyens d'entr6e.  30 6.
Dispositif solon l'une quelconque des revendica- tions prichdentes,
comprenant un couplage ca- pacitif de haute impedance (38) entre la sortie
de l'oscillateur RF et l'emettbur.            35 7. Dispositif salon l'une
quelconque des revendica- tions prec6dentes, comprenant un couplage ca-
pacitif de haute imp6dance (18) entre l'entr6e de l'osciliateur RF et les
moyens d'entr6e.   40 45 50 55 *   C   L   M   S   *    


