
EP 0 251 702 B1 Description The present invention relates to transistor
mixers, particularly such as may be used In a tuner in a tele- vision (TV)
receiver. 5      Standard broadcastTV transmissions in the United States
and in many other countries have been assg- ned to use standard carrier
frequencies corresponding to respective TV broadcast channels. Practically
all TV receivers nowadays are superheterodynes using a mixer to produce an
intermediate frequency (IF) sig- nal which has been effectively
standardized In the United States at 45.75 MHz for the IF picture carrier
and 41.25 MHz for the sound carrier. In practice, the local oscillator
which provides a signal for heterodyning or 10  mixing with a received
radio frequency (RF) signal so as to provide the IF signals Is nearly
always operated at a frequency above that of the RF signal. Consequently,
the respective local oscillator frequencies for cor- rect tuning of the
various channels are effectively standardized since the oscillator
frequency Is then higher than the standard RF frequency being received by
an amount equal to the effectively standardized IF fre- quency. 15     In a
superheterodyne receiver, Interference may be caused by spurious IF signals
resulting from heterodyne beats in the receiver mixer between a harmonic of
an RF input signal and the local oscillator signal. See e.g. "Television
Engineering Handbook," K Blair Benson, McGraw-Hill Book Company, New York;
1986, pp. 13.92-13.93. As a result of the particular TV standard broadcast
frequency allocations In the United States, one particularly troublesome
form of Interference is known to occur on TV Channel 6. 20  When a TV
receiver is correctly tuned to Channel 6, the local oscillator(LO) signal
isat 129.0 MHz, i.e 45.75 MHz above the picture carrier(PC) frequency of
83.25 MHzforChannel 6. Thesound carrier(SC)for Chan- nel 6 is at 87.75 MHz,
(resulting in a second harmonic component at 175.5 MHz). The color
subcarrier for Channel 6 Is at 86.83 MHz Accordingly, the following
frequency combinations take place In the mixer: (A) 129.0 MHz - 83.25 MHz =
45.75 MHz 25     (B) 129.0 MHz - 86.83 MHz = 42.17 MHz (C) 129.0 MHz -
87.75 MHz = 41.25 MHz (D) (83.25 MHz + 87.75 MHz) - 129.0 MHz = 42.0 MHz
(E) (2 x 87.75) MHz -129.0 MHz = 46.5 MHz (A) (B) and (C) are the IF
picture carrier, the color subcarrier, and the sound carrier respectively.
(D) so     and (E) are undesired Interfering components which fall within
the IF passband. Component (D) Inter- feres with the color subcarrier to
produce a colored pattern on the TV picture screen. Component (E)
Interferes with the picture carrier to produce a luminance beat. The level
of interfering components is lowerwhen a "square law" type of device Is
utilized for the mixer. Eg. see "The Channel 6 Color Beat - What can be
done about it ?", Hector L Gasquet, IEEE Transactions 35   on Broadcast and
Television Receivers; Feb. 1972, BTR-18, No.1, pp. 11-17. With such a
device, the RF signal is multiplied by the local oscillator signal,
producing substantially only the desired IF carriers within the IF
passband. However, the local oscillator signal amplitude must be kept
considerably larger than the RF signal amplitude to reduce Interfering
components which result from multiplication between carrier ig- nals. A
dual gate MOSFET can provide good performance as a mixer with regard to
Interfering components. 40  However, it requires individual bias adjustment
to achieve it and is therefore costly in production. Single and double
balanced diode mixers can also provide good performance but their cost Is
relatively high and their physical size is larger. Small size is an
important consideration In tuners for modem TV receivers. A bipolar
transistor is relatively inexpensive, but provides only marginally poor
performance as a mixer In a TV tuner, with regard to the type of
interference discussed above. 45     In accordance with one aspect of the
Invention, a mixerfor mixing first and second signals for providing an
output including a frequency difference signal comprises a mixing
transistor having emitter, base and collector electrodes. The first and
second signals are applied between the base and emitter electrodes. A
non-linear impedance arrangement Is coupled between the emitter electrode,
and a point of reference potential. 50     In accordance with a second
aspect of the Invention, the non-linear Impedance arrangement includes a
diode. In accordance with a third aspect of the invention, the diode is
biased so as to reduce the amplitude of spurious signal components present
in the output signal relative to the amplitude of the frequency difference
signal. 55     In accordance with a fourth aspect of the invention, a mixer
In a tuner is coupled to a local oscillator for heterodyning radio
frequency signals to an Intermediate frequency. The mixer Includes a
transistor arrange- ment having emitter, base and collector electrodes. The
base electrode is coupled to the tuner input and 



to the local oscillator. The collector electrode is coupled to the tuner
output. A non-linear Impedance arrange- 2    EP 0 251 702 B1 ment Is
coupled between the emitter electrode and a point of reference potential.
In accordance with a fifth aspect of the invention, the non-linear
impedance arrangement comprises a diode arrangement In accordance with a
sixth aspect of the invention, the diode arrangement comprises a diode. 5
In accordance with a seventh aspect of the invention, a bias arrangement Is
coupled to the diode. Embodiments of the present Invention, given by way of
non-limitative example, will now be described with reference to the
accompanying drawings, in which: FIG. 1 shows in block diagram form a
television receiver, embodying the present invention; FIG. 2 shows in
circuit schematic form a mixer arrangement embodying the Invention; 10
FIG. 3 shows a graph of a diode characteristic curve useful In facilitating
an understanding of the inven- tion; and FIG. 4 shows in circuit schematic
form a second mixer arrangement embodying the invention. In the television
(TV) receiver of FIG. 1, a tuner 100 Includes a radio frequency amplifier
and filter 102 for processing a signal supplied to a tuner Input terminal
104 from a source of RFsignals 106. The RF output 15  of RF amplifier and
filter 102 is supplied to an extended square law mixer 108 which provides
an intermediate frequency (IF) signal by heterodyning the output of RF
amplifier 102 and a local oscillator signal provided by a local oscillator
110. The operation of extended square law mixer 108 will later be described
in detail. The IF signal is filtered by an IF filter 112 and is supplied by
way of a tuner output terminal 114 to a signal processing unit 116. Signal
processing unit 116 further processes the IF signal In a convential manner,
20  including sound, vision and sync separation, for driving a conventional
TV sound and vision reproducing unit 118 which also includes the usual
deflection apparatus. FIG. 2 shows an extended square law mixer embodying
the present invention, suitable for mixer 100 in the TV receiver of FIG. 1.
An NPN transistor 200 has its emitter coupled to a ground 202 by way of a
resistor 204. The emitter is also coupled by way of a series connection of
a capacitor 206 and a resistor 25 208 to a bias input terminal 21 0. The
junction of capacitor 206 and resistor 208 Is coupled to ground by way of a
diode 212. Transistor 200 has its base coupled to an input tenninal 214 by
way of a coupling capacitor 216 and is coupled to ground byway ofa
resistor218.A supply terminal 220 for receiving a supply of positive
operating voltage relative to ground is coupled to the collector of
transistor 200 by wayof a series connection of a resistor 222, an inductor
224, and a resistor 226. The junction of resistor 222 and inductor 224 is
coupled 30     to a mixer output terminal 228 by way of a coupling
capacitor 230 and is also coupled to the baseoftransistor 200 by way of a
series connection of two resistors, 232 and 234. The junction of resistors
232 and 234 is coupled to ground by way of a capacitor 236. The junction of
inductor 224 and resistor 226 Is coupled to ground by way of a capacitor
238. In operation, the positive operating voltage on supply terminal 220
sets up a positive voltage at the base 35   of transistor200, byway of the
voltage divider string comprising resistors 222,232,234, and 218. The volt-
age drop thereby established across resistor 204 causes emitter and
collector current to flow In transistor 200. The DC collector current
causes only a negligibly small voltage drop across inductor 224 which has a
low DC resistance and across resistor 226 which has a very low value, (e.g.
10 ohms) and is included as a "stopper" for preventing parasitic high
frequency oscillations. (A ferrite "bead" can also be used for this 40
purpose.) The coupling of resistors 232 and 234 provides DC negative
feedback so as to stablize the col- lector current of transistor 200 at a
predetermined value. Capacitor 236 provides a low impedance bypass to
ground which makes the feedback inoperative for AC. A positive bias voltage
is applied to bias input ter- minal 210 so as to provide forward bias
current to diode 212, by way of resistor 208. Capacitor 206 exhibits a low
impedance over the operating frequency range, so that the non-linearforward
biased impedance of 45    diode 212 appears in shunt with resistor 204. The
impedance of diode 212 is adjustable by changing the bias voltage on bias
input terminal 210. RF and local oscillator signals are applied to input
terminal 214, for example, from RF amplifier and filter 102 and local
oscillator 110. Mixing takes place in transistor 200 due. to its non-linear
transfer characteristic The resulting (IF) difference signal is selected by
the tuned circuit comprising inductor 224 and capacitor 238 and Is supplied
to output terminal 228 by way of capacitor 230. 50      As was explained,
undesired interfering components occur in the IF output, such as the color
and lumi- nance beats which occur on Channel 6. In a prior art transistor
mixer without any component corresponding 



to diode 212, such beats are produced at undesirably high levels. It has
been found that a considerable reduction in Interfering components (e.g. 13
dB) is obtained when diode 212 is of a type having a forward conduction
characteristic, such that the combined characteristic of transistor 200 and
diode 212 exhibits a 55   square law type characteristic which is extended
beyond that available using the intrinsic characteristic of transistor 200
without diode 212. Diode 212 advantageously exhibits a characteristic
wherein the forward current (F) is approximately proportional to the square
of the foward voltage (VF). The characteristic of a suitable diode is shown
In FIG. 3. 3    EP 0 251 702 B1 Further advantage in reducing interfering
components is obtained by biasing diode 212 at a bias point approximatelyin
the centerofthe region in which it exhibits square law behavior. Since
capacitor 206 blocks DC, the DC current in diode 212 can be adjusted
independently of the DC current in transistor200, while for AC signals, the
impedance of diode 212 still appears between the emitter of transistor 200
and ground 6   A slight reduction in gain is caused by the Impedance of
diode 212. and in practice, a compromise bias point may be selected atwhich
a satisfactory amountof reduction of interfering components is achieved
with only a small reduction in gain. That is, the amplitude of undesired,
spurious components is reduced as compared. with the desired IF difference
signal. FIG. 4 shows another embodiment of the present invention.
Corresponding parts in FIGS. 2 and 4 are 10  designated by reference
numerals having the same last two digits. Diode 412 is provided bias by a
self- biased arrangement which does not need a separate bias source. A
portion of the DC emitter current of transistor 400 is bypassed from diode
412 by  a resistor 405 A resistor 403 determines the current in diode 412
and is bypassed by a capacitor 407 over the operating frequency range, so
that the impedance of diode 412 appears effectively between the emitter of
transistor 400 and ground. The IF output is coupled to an 15  output
terminal 428 by a coupling network comprising Inductors 423,425, and 427
and capacitors 430, 431, and 438. The following component specifications
were found satisfactory In the circuit of FIG. 4: Transistor  400
NEC Type  2SC2759 Diode  412                  RCA Type 1471922-1 or NEC
Type  lSS97 Resistor 403                330 ohms Resistor 405
560   ohms 25                  Resistor  418               2200 ohms *
Resistor  426                22 ohms Resistor  421               2700 ohms
Resistor  434               4700 ohms Capacitor  407              0.01
microfarad 30                  Capacitor 416               2200 picofarad
Capacitor  429              0.01 microfarad Capacitor 430               15
picofarad Capacitor 431               82 picofarad Capacitor  438
15picofarad 35                  Inductor 423                70 millihenry
Inductor 425                .65-1.1 microhenry Inductor  427
0.65-1.1 microhenry 40     It will be understood that various modifications
in the described embodiments may be made within the scope of the invention.
For example, transformer coupling may be used for the IF output coupling
network. Claims 45 1. A mixerfor mixing first and second signals for
providing a difference signal thereof, said mixer com- prising: a mixing
transistor (200) having emitter, base, and collector electrodes; and
characterised by non-linear impedance means (212,412) for exhibiting a
square law characteristic coupled between 50  said emitter electrode and a
point of reference potential; said firstand second signals being applied
bet- ween said base electrode and said point of reference potential. 



2. A mixer for use in a tuner including a local oscillator (110) and having
an input for a radio frequency (RF) signal (214) and an output (228) for an
intermediate frequency (IF) signal, said mixer being coupled In use to said
local oscillator for heterodyning said RF signal to said intermediate
frequency, wherein said 55   mixer comprises: a point of reference
potential (202); transistor means (200) having emitter, base and collector
electrodes, said base being coupled to each of said input and said local
oscillator and said collector being coupled to said output; and
characterised 4    EP 0 251 702 B1                * C    L    M    S *
Further advantage in reducing interfering components is obtained by biasing
diode 212 at a bias point approximately In the center of the region in
which it exhibits square law behavior. Since capacitor206 blocks DC, the DC
current in diode 212 can be adjusted independently of the DC current In
transistor 200, while for AC signals, the Impedance of diode 212 still
appears between the emitter of transistor 200 and ground. 6   A slight
reduction in gain is caused by the Impedance of diode 212, and in practice,
a compromise bias point may be selected at which a satisfactory amount of
reduction of interfering components is achieved with only a small reduction
In gain. That is, the amplitude of undesired, spurious components is
reduced as compared with the desired IF difference signal. FIG. 4 shows
another embodiment of the present invention. Corresponding parts in FIGS. 2
and 4 are 10  designated by reference numerals having the same last two
digits. Diode 412 is provided bias by a self- biased arrangement which does
not need a separate bias source. A portion of the DC emitter current of
transistor 400 is bypassed from diode 412 by a resistor 405. A resistor 403
determines the current in diode 412 and is bypassed by a capacitor407
overthe operating frequencyrange, so that the impedance of diode 412
appears effectively between the emitter of transistor 400 and ground. The
IF output Is coupled to an 15  output terminal 428 by a coupling network
comprising inductors 423,425, and 427 and capacitors 430,431, and 438. The
following component specifications were found satisfactory In the circuit
of FIG 4: 20                     Transistor  400                     NEC
Type  2SC2759 Diode 412                   RCA Type  1471922-1  or NEC Type
lSS97 Resistor  403               330 ohms Resistor  405               560
ohms 25                  Resistor  418                2200 ohms Resistor
426               22 ohms Resistor  421               2700 ohms Resistor
434               4700 ohms Capacitor  407              0.01 microfarad 30
Capacitor 416                2200 picofarad Capacitor 429
0.01 microfarad Capacitor  430              15 picofarad Capacitor 431
82 picofarad Capacitor  438              15 picofarad 35
Inductor  423                70 millihenry Inductor  425
.0.65-1.1 microhenry Inductor  427               0.65-1.1 microhenry 40
It will be understood that various modifications In the described
embodiments may be made within the scope of the invention. For example,
transformer coupling may be used for the IF output coupling network Claims
45 1. A mixer for mixing first and second signals for providing a
difference signal thereof, said mixer com- prising: a mixing transistor
(200) having emitter, base, and collector electrodes; and characterised by
non-linear impedance means (212,412) for exhibiting a square law
characteristic coupled between 50  said emitter electrode and a point of
reference potential ; said first and second signals being applied bet- ween
said base electrode and said point of reference potential. 



2. A mixer for use in a tuner including a local oscillator (110) and having
an inputfor a radio frequency (RF) signal (214) and an output (228) for an
intermediate frequency (IF) signal, said mixer being coupled in use to said
local oscillator for heterodyning said RF signal to said Intermediate
frequency, wherein said 55   mixer comprises: a point of reference
potential (202); transistor means (200) having emitter, base and collector
electrodes, said base being coupled to each of said inputand said local
oscillatorand said collector being coupled to said output; and
characterised 4    *   C   L   M    S  * by non-linear impedance means
(212,412) for exhibiting a square law characteristic coupled between said
emitter electrode and said point of reference potential; said RF signal and
the signal from said local osocillator being applied between said base
electrode 5   and said point of reference potental. 3. A mixer for use in a
television (TV) receiver, for mixing a TV radio frequency (RF) signal and a
local oscillator (LO) signal for providing an intermediate frequency (IF)
output including a difference signal of said RF and LO signals, said mixer
comprising: a mixer transistor having emitter, base, and collector
electrodes; and 10          non-linear impedance means (212,412)for
exhibiting a square law characteristic coupled between said emitter
electrode and point of reference potential; said RF and LO signals being
applied between said base electrode and said point of reference potential.
4. A mixer as recited in Claim 2or Claim 3 further comprising IF filter
means (423,425,427,430,438,431) coupled to said collector electrode for
coupling said IF signal. 15      5. A mixer as recited In any of Claims 1
to 4 wherein said non-linear impedance means (212,412) com- prises diode
means. 6. A mixer as recited in Claim 5 wherein said diode means (212,412)
Includes a forward-biased diode. 7. A mixer as recited in Claim 5 wherein
said diode means (212,412) comprises a diode and wherein bias means
(208,210,405) is coupled to said diode for establishing a bias current
therein. 20      8. A mixer as recited in Claim 5 wherein a current flows
through said emitter electrode and a portion of said current flows through
a diode (412) of said diode means in a flow direction of forward bias. 9. A
mixer as recited in Claim 5 wherein direct currents of substantially
different magnitudes flow through said emitter electrode and a diode of
said diode means, respectively. 10. A mixer as recited In Claim 7 further
comprising coupling means (206,407) coupled to said bias 25    means for
causing alternating currents of substantially the same magnitude to flow
through said emitter elec- trode and said diode, respectively. 11. A mixer
as recited in Claim 7 wherein said bias current forward biases said diode.
12. A mixer as recited in Claim 11  wherein said transistor means exhibits
an intrinsic transfer charac- teristic and said diode causes said
transistor to  exhibit an effective transfer characteristic approximating
to so  a square law shaped transfer characteristic over a greater range of
operating current than said intrinsic transfer characteristic approximates
said square law shaped transfer characteristic. Ansprfche 35 1. Mlacherzum
Mtschen sines ersten und sines zwelten Signales zum Erzeugen elnes
Dtfferenzstgna- lee hlervon, mit
r elnem Mlschtransistor (200), der sine Emitter-, sine Basis-und sine
Kollektorelektrode aufwetst, gekenn- zolohnet duroh sine zwischen die
Emitterelektrode und ehen auf Referenzpotenttal liegenden Schaltungs- Ko
punkt gekoppelte nlchtineare lmpedanzanordnung. (212, .412) zum Erzeugen
elner quadratischen Kennlinte, wobel das erste und das zweite.Signal
zwtschen die Basiseiektrode und den ceferenzpotential- Schaltungspunit
angelegt sind. 2. Mlscher zurVerwendung In etnem Tuner mit elnem .rtilchen
Oszillator (110) und elnem Elngang for ein Hochfrequenz-(HF-) Signal (214)
und elnem Ausgang (228) fOr ein Zwlschenfrequenz-(ZF-)Signai, 45  wobel der
Mischer im Gebrauch mit dem 8rtllchen Ozillator gekoppelt ist um das
HF-Signal In die Zwischen- frequenz zu umzusetzen, mit elnem
Referenzpotentialpunkt (202); 



ehnerTranslstoranordnung (200), die sine Emitter-, sine Basis- und sine
kollektor-Eleklrode aufweist, wobel die Basis sowohl mit dem Eingang ale
auch mit dem 8rlilchen .Oaziliator geicoppelt ist und der kollektor mit so
dem Ausgang gekoppelt Ist, geennazelchnet durch sIne zwischen die
Emitterelektrode und den Referenzpotentialpunit gekoppelte nichilineare
lmpedanzan- ordnung (212,214) zum Erzeugen miner quadratlachen kenniinle ;
wobel das HF-Signal und das Signal Vern 8richen Osillator zwischen die
Bais-Elektrode und dem Referenzpotential angelegt sind. 5s      3.
MischerzurVerwendung In elnem Fernseh-(FS-)Empftnger, zum Mischen sines
TV-Hochfrequenz- (HF-)Signales und sines Mrtilchen Oszillatorslgnales
(OS-Signal) zum Erzeugen sines sln Dlfferenzsignal des HF- und des
OS-Signales enthaltenden Zwvschenfequenz-(ZF-)Auagangssignale, mit elnem
Mischtlansistor, der sIne Emitterr, enen Basis- und 5
.    2EP 0 51 702 1I         I 1111111 111111 111I 1111 II 11 !11 sine
Kollektorelektdode aufweist, und ....... ....     ..  .... ....    .....
.......... ..... eine-zwischen die.Emitterelektrode und eonen
Referenzpotentlalpunit geooppelte nicffllnear Impedanz- anordnung (212,
412) zum Erzeugen elner quadratischen kennlnie, wobel des HFund des
OS-Signal zwl- schen die Baeiselektrode und don Referenzpotontiaipunkt
angelegt sind. O      4. Mbmher naoh Anspruch 2 oder Anspruch 3 der
welterhin mine ZF-Filteranordnung (423, 425, 427, 430,438,431) enthalt, die
zur Oberiragung des ZF-Signales mK der kollektorelektorde gekoppit iet. 5.
Mlechor nach elnem derAnsprfiche I bls 4 bei welchem die nichineare
Impedanzanordnuag (21, 412) esne Diodenanordnung enthilt. 6. Mischer nach
Anspruch 5, bei welchem die Diodenanordnung (212, 412) sine In FiuBrIchtung
vor- 10  gespannte Diode enthalt. 7. Mlschernach Anspruch 5. bel welchemdie
Diodenanordnung (212,412) ene Diode enthiltund elne Vorspannungsanordnung
(208, 210, 405) mIt der Diode gekoppelt let, um In dieser einen
Vorspannungs- strom zu erzougen. 8. Mimoher nach Anspruch 5, bel welcher
eln Strom durch die Emitterelektrode flielit und sin Teli des is  Stromes
durch sine Diode (412) der Diodenanordnung in der Fluilrchtung fOr sine
Fluivorspannung fileilt.; 9. Mlscher nach Anspruch 5, bel welchem
Gielchstr8me mit betrachtich unterschledlichen GrORsen durch die
Emitterelektrode bzw. sine Diode der Diodenanordnung llieoen. 10. Mischer
nach Anspruch 7, der weiterhin sine kopplungsanordnung (206,207) enthalt,
die mit der Vorspannungsanordnung gekoppeft let um zu bewirken, dall
Wechselsrdme Im wesentichen glecher . .... ... ...  . ... 20  GrSBe durch
die EmItterelektrode bzw. die Diode filegen. 11; Mischer nach Anspruch 7,
bel weichem der Vorspannungestrom die Diode i Fiul~richtung vor- spannt 12.
Misoher nach Anspruch 11, bel welchem die Transistoranordnung esne
elgenstlndige Obertra- gungskennlinie aufwelset und die Diode bewirkt, daM
der Transistor sine effeictve Obertragunglscennnirle 2s  zelgt, die elner
quadratischen ibedragungskenniinle ineinem gr8Beren Bereich des
Betrbbsstrns ange- nghert let ale die elgenstindige Obertragungsennilinie
die quadratische Obertragungekenlinne annihert. Revendicatlons 30 1.
Melangeur pour melanger des premier et second signaux et en produire un
signal de diffirence, ledit mleangeur comprenant: untransistordemelange
(200) ayantdes ilectrodee d'emetteur, debaseetdecol1ecteur ;etcarsctirise
par 85      un moyen d'impddance non linealre (212, 412) pour prisenter une
caracterisdtque de bio des carres - oraqu'll est couplI entre iadite
electrode d'emetteuret un point de potentiel de reference ; ledits premier
et second signaux etant appliquis entre ladite electrode de base et ledit
point de potential de refirence. 2. Milangeur A utfllser dans un tuner
comprenant un oscllateur local (110) et ayant une entrse pour unwsignal
hautefriquence (RF) etune sortie (228) pour un signal sf6quence
interm6diaire (IF), ieditm6lan- 4o geur etant coupie en utilisation audit
oscillateur local pour hitirodyner ledI sTgnal QRF) a ladite frequence
Interrnediaire, ob ledit milangeur comprend: 



un point de potentiel de rifirence (202); un moyen lrmanttransistor(200)
ayantdes dlectrodes d'meettur, de bass etde collecteur, ladite base
etantcouplee achacun de ladite entree etduditoscillateurlocal
etieditcollecteuritantcoupli a laditesortie; 45  et oaractris6 par un moyen
d'impidance non llnealre (212, 412) pour presenter une caractiristique de
loi des carres, couplI *ntre ladite electrode d'emetteur et ledit point de
potential de rifdrence; ledit signal (RF) et le signal dudit oscllastur
local etant appliquis entre ladite 6lectrode de base et ledit point de
potentiel de referencs. so      3. Melangeur A utillser dans un rbcopteur
de t:livislon (TV) pour melanger un signal haute frequence (RF do TV) et un
signal d'oscillateur local (LO) afin de produire une sortie a friquence
intermbdiaire iF) contonant un signal de dilffrence desdits signaux RF et
LO, Jedit milangeur comprenant: un transisteur mblangeur ayant des
blectrodes d'6metteur de base et de collecteur; et un moyen d'rnpedance non
ihnamire (212, 412) pour presenter uns caracteristique de lol des carres,
us  couplI entre ladite blectrods d'bmetteuretie point de potentiel de
rfifrence ; lesdits signaux RF et LO 6tant appliquis entre ladite Ilectrode
de base et ledit point de potentisl de rifirence. 4. Mblangeur selon la
revendlcation 2 ou la revendication 3, comprenant de plus un moyen
fonniantfiltrs IF (423, 425, 427, 430, 438, 431) couplI A ladite Mlectrode
de. collectour pour coupler ledk signal IF. 6    EP   251702 B1
1!l C 1  111M l! 11111 5. Mleangeurselon lune quelconque des revendications
I a 4 ob ledit moyen d'impedence non ihnalre (212,412) comprend un moyen
formant diode. 6. Miangeur solon la revendication 5 oO ledit moyen formant
diode (212,412) comprend une diode polariseo en direct. c      7.
M6langeurselon la revendication 50 oledItmoyen formantdiode (212,412)
comprend une diode et -ob un moyn de polarlsatlon (208,210,405) est couple6
laditb diode pour y 6tablir un courant de polari- 8. Melangeur selon ia
revendication 5 od un courant s'ecouie i travers ladite 6lectrode d'metteur
et uno portion dudit courant s'icoule a travers une diode (412) dudit moyen
forment diode dens la direction - - 10  d'Xcouement de la polarisation
directe. 9. Milangeur solon la revendlcation 5, ob des courants directs de
grandeurs sensiblenent difMrontes s'ecoulent a travers ladits 6ectrode
d'emetteur et une diode dudit moyen fonnant diode, respectihement. 10.
M61angeur selon la revendlcation 7, comprenant de plus un moyen
d'accouplement (206,407) cou- p16 audit moyen de polarisation pour forcer
des courants aitemes sensiblement de la mime grandeur A f6  s'6oouler &
travers ladite 6lectrode d'emetteur et ladite diode, respectivement. 11.
Milangeur solon la revendication 7, ob ledit courant de polarlsation
polarlse ladit diode en direct. 12. Mlangeurselon la revendication 11,00
beditmoyenformanttransistorprisonte une caracterlstique intrlnsbque de
transfert et ladite diode orce ledit transistor a presenter une
caractlristique effective de trsnstert s'approchant d'une caractirlstique
de transfert form6e en lol des carr6s sur une 6tendue plug 20  grande du
courant de fonctionnement que colls ob ladite caractiristique Intrinseque
de transforts'approche KJ         de ladite caractderlstique de transfert
en forme de lol des carres. 25 801 K>    ~40 45 60
66~~~~~~~~~~~~~~~~~~~~~~~~~~ 7.    


